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NKSHAYTKN CARING FOR OUR CHILDREN COMMITTEE
1.0 EXECUTIVE SUMMARY
The development of a new, custom-designed, and sustainably built Neighbourhood Learning
Centre with the inclusion of a K-12 school will provide the Village of Lytton and its surrounding
catchments with a conveniently located facility able to provide educational and community
services to the area for years to come. With this study, the Village of Lytton is able to compare:
1. the decision made by Gold Trail School District on May 22nd, 2018, to renovate Kumsheen
Secondary School and close the current Lytton Elementary School
2. the 2013 GHMA Project Identification Report recommendation to renovate Kumsheen
Secondary School and construct an addition to accommodate elementary students
3. the proposal of a new Neighbourhood Learning Centre containing a K-12 school on the
existing Lytton Elementary School site.
Since the Ministry of Education developed its Facility Condition Index (FCI) in 2012, Lytton and
the surrounding catchments have experienced steady population growth with the majority of
surrounding catchment areas reporting an increase in population between the ages of 0-19
years. This increase in population, however, was not met with a consistent increase in population
holding degrees, certificates, or diplomas. As A result, there is a need for a new facility to
accommodate the community’s needs, provide a wider range of services, and last between 50
to 75 years.
To find a cost-effective option to provide this facility, two studies were contracted and
undertaken to determine the best course of action by the Gold Trail School District. Through
these studies, three options were considered to determine how the schools could continue to
function and serve the community. In 2013, a Project Identification Report provided by Graham
Hoffart Mathiasen Architects (GHMA) compared only two options: to renovate and add to
Kumsheen Secondary School and to renovate both Lytton Elementary and Kumsheen
Secondary School. Based on their study, GHMA recommended that Gold Trail School District
renovate and add to Kumsheen Secondary. It was not until 2015, that the option of building a
new K-12 facility on the site of Lytton Elementary was considered and a School Replacement
Report was conducted by KMBR Consulting; however, this study appeared to only be a
preliminary area calculation and budget for a new K-12 facility, as it had no recommendations
for further steps.
Currently, the existing elementary and secondary schools are both significantly outdated and
can no longer function effectively or adapt, as needed, to the new curriculum. Lytton
Elementary School is fast approaching 70 years of age and has repeatedly been given an FCI
designation of “very poor”, the lowest possible designation, for the last six years. Kumsheen
Secondary School is approximately 50 years old and has been given an FCI designation of
“poor”, the second lowest designation, for the last six years. Kumsheen is also strongly
disfavoured by the community of Lytton due to a variety of factors including the site on which it
sits, which has been given an FCI designation of “very poor”.
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Because of the state of their current facilities, the Village of Lytton and the six surrounding First
Nations Bands are hoping to accommodate a new Neighbourhood Learning Centre (NLC)
which will house a K-12 school. They would like this option to be considered instead of the School
District’s proposal to simply renovate or renovate and add to Kumsheen Secondary School. With
this approach, the community hopes to improve the health and well-being of their residents and
nearby neighbours, strengthen the bonds between those who are indigenous as well as those
who are not, and provide cultural services and learning to all. This NLC, in particular, could be
designed to offer both educational and specific community services in an easily accessible
location without the need for an extensive campus.
With the implementation of an NLC, various strategic partners will be able to connect with the
community through both specifically designated spaces or afterhours use. Partners, such as an
elders cultural centre, early childhood education, before and after school care, mental health
programs and facilities, and indigenous language classes, have all been considered in this study
due to the positive impact that they will have on the Lytton community.
With a new NLC on the existing Lytton Elementary School site, the Village of Lytton hopes to
revitalize their economy as well as their sense of community pride. Building a sustainably
designed and environmentally-friendly NLC will increase notoriety of the area, provide the
community with invaluable opportunities to interact, and would be in line with Ministry of
Education Initiatives for new and replacement school facilities.
Current School District Decision
As of June 5th, 2018, a third reading was conducted with the Board of Trustees representing Gold
Trail School District, community members of Lytton and surrounding areas, and Unison
Architecture in attendance. At this reading, the decision from May 22nd, 2018, to only renovate
Kumsheen Secondary School and close Lytton Elementary School was reiterated. This decision
has contradicted all recommendations of this and past studies that have been conducted and
gives rise to the following:
1) No appropriate facilities to be provided for elementary aged and younger children
2) The restrictions of the site, such as narrowness and steepness, would make constructing
an additional building to accommodate these children expensive and would ultimately
be ineffectual as the lifespan of the original building is surpassed in the next 20-25 years
Preliminary Cost Calculations
To determine whether a new NLC and K-12 school facility would be cost-effective, both a
preliminary Class D Cost Analysis and a preliminary Facilities Management Cost Analysis were
undertaken.
The preliminary Class D Cost Analysis was used to determine an approximation of what the initial
capital costs would be for a new facility and compare them to the cost provided in GHMA’s
Project Identification Report from 2013.
From GHMA’s original report, the total cost of renovating and adding to Kumsheen Secondary
School was determined to be $8,287,434. Inflating this original cost to2018 value would bring this
cost to $9,771,751 with a remaining useable life of approximately 20-25 years.
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Through the preliminary Class D Cost Analysis, the total cost of building a new Neighbourhood
Learning Centre that incorporates a K-12 program on the Lytton Elementary site is $16,905,981
with an expected useable life of 50-75 years2.
The preliminary Facilities Management Cost Analysis was undertaken to compare the yearly
costs of the Kumsheen renovation and addition with the yearly costs of a new NLC with K-12
school on the Lytton Elementary site3. Calculated over a period of 50 years, the cost of these
two options were found to be:
•

renovation and addition of the existing Kumsheen Secondary School would be
$46,868,503.

•

building a new NLC facility including a K-12 school on the Lytton Elementary School site
would be $38,517,313.

Based on this preliminary Facilities Management Cost Analysis, a savings of approximately $7.2M
is anticipated over the expected 50-year life span of a new NLC and K-12 school facility.
Recommendations
This Lytton Elementary-Secondary School Replacement Feasibility Study shows that building a
new NLC – though higher in initial capital costs – will cost less over the course of its useable life.
As such, it is recommended that:
1. Gold Trail School District apply for a capital project in the next Capital Plan submission for
a Lytton Elementary-Secondary School replacement.
a. With a nominal capacity of 20FDK + (100 grades 1 to 7) + (100 grades 8 to 12) (in
line with the findings of GHMA’s 2013 Project Identification Report)
b. and a total project budget, including reserves, of $14,884,552.
2. Gold Trail School District (SD 74), in co-operation with the Village of Lytton, apply for
funding for community spaces with a total project budget of $2,021,430
By building a new NLC containing a K-12 school, a 21st century design can be implemented to
assist some of the most vulnerable students in BC (as per UBC’s Early Development Instrument
study) 4.

2

See Appendix A for detailed Class D Cost Estimate.
See Appendix B for detailed Facilities Management Cost Analysis.
4
Refer to Section 3.4 – Early Development Instrument (EDI) Wave 6 Results
3
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2.0 INTRODUCTION - THE COMMUNITY
2.1 THE PROJECT
In March 2018, the nkshAytkn Caring for Our Children Committee commissioned Unison
Architecture Ltd. to prepare a feasibility study comparing a new K-12 Neighbourhood Learning
Centre on the site of the existing Lytton Elementary school with the renovation and addition to
the existing Kumsheen Secondary School. The importance of the school location, its functionality
for learning, and safety considerations will be the primary focus of this study. Currently, both
existing schools are well over 40 years old, nearing the end of their usable lives, and can no
longer be relied upon to function properly for their occupants, especially regarding necessary
adaptations to the new BC Education curriculum requirements.

2.2 THE PLACE
The location for this project will be the Village
of Lytton in British Columbia. The village is
located 170km southwest of Kamloops
where the Thompson River merges with the
Fraser River. There is a population of
approximately 249 people in the Village
proper with a population of approximately
2,000 in the surrounding catchment areas6.
The area has a continental climate with an
average annual high of 15°C. The annual
precipitation in the area averages around
431 mm/year.

Figure 1: Relative Location of the Village of Lytton

Recently, the Village has begun to market
themselves as a desirable ecotourism
location as they have white-water rafting
facilities, nearby pristine parks with hiking,
and hold the designation of “Canada’s Hot
Spot”.

2.3 THE PEOPLE AND HISTORY OF THE AREA
The Village of Lytton is situated in the Nlaka'pamux Territory with the surrounding areas being
rural or reserve land populated by the Lytton First Nation, Skuppah, Nicomen, Siska, Boothroyd,
Boston Bar (First Nation), Cook’s Ferry and Kanaka Bar Indian Bands. These First Nations

6

See www12.statcan.gc.ca for more information on the Village of Lytton 2016 census.
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communities are members of the Nlaka'pamux Tribal Council, Fraser Canyon Indian
Administration, and Nicola Tribal Association.
Early History
Simon Fraser was the first European to explore the region in 1808. Upon discovery, he deemed
the area inhospitable, leaving the lands to its indigenous inhabitants. By the mid-1800s, the gold
rush brought thousands of American miners into the canyon and devastated the indigenous
populations. In 1880, as the gold rush began to slow, the Canadian Pacific Railway began
construction leading to one of the region’s largest waves of immigration with over 2,000
labourers being brought in from China. Lytton and its surrounding areas continued to boom over
the next 60 years when access to the canyon continued to grow. By the early 1900s, the TransCanada Highway was built to connect the western provinces to the east. This was followed, in
the 1970s, by the Canadian National Railway constructing its own line through the area to
connect to Hope.
The people of Lytton enjoyed the prosperity of being a gateway to the interior until the
construction of the Coquihalla Highway in 1987. This provided a more direct route to the B.C.
Interior, re-routing most traffic away. Then, in the early 2000s, the village's forestry industry was
shut down leaving hundreds out of work.
St. George’s Indian Residential School
The residential school history in Lytton began with Lytton Industrial School for Boys in 1902 which
had been opened to house boys from the nearby Fraser and Thompson Valley reserves. This
school was one of only two that were operated by the New England Company – one of the
oldest missionary societies still active in Britain.
In 1911, additions were made to the building to increase its capacity from 20 to 40 students and,
in 1916, an additional wing was added. The purpose of this wing was to house Aboriginal girls
from All Hallows School for Girls in Yale, B.C., in 1917. With this influx of new female students, the
Lytton Industrial School for Boys was renamed to St. George’s Indian Residential School. Over the
following ten years, poor construction, overcrowding, insufficient plumbing, and fire safety arose
from the building’s deterioration. By 1922, the Canadian government took over administration of
the school with the Anglican Diocese recommending appointment of staff and the New
England Company continuing to provide yearly grants.
From 1926-1927, the school experienced a flu epidemic which affected 95 students and killed
13. Later in 1927, the New England Company sold its land, farm equipment, and livestock to the
Canadian government. The Canadian government then built a larger and more modern
residential school, with a capacity for 180 students, on the lands near the former site. In early
1928, the former school was closed, and the new building opened to 74 boys and 73 girls. 1936
to 1937 brought another health epidemic through the school with 150 students contracting
measles followed by 170 children getting the flu resulting in several deaths. Around 1950, the
original public high school – which would eventually become Lytton Elementary School -- was
built in Lytton for grade 8 graduates of St. George’s who sought a full secondary school
education.
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By 1952, the building had exceeded its capacity with 212 students and by 1956 through to the
1960s, more and more students from St. George’s began to attend the Provincial elementary
and secondary schools in Lytton.
In 1969, as the Canadian government took over other residential schools and hostels in Canada,
St. George’s was renamed again to St. George’s Student Residence. The working relationship
between the government and the Anglican Diocese ended at this time; however, Anglican
chaplains continued to be hired for the hostel. In the 1970s, students from Nass Valley, Hazelton,
and Kitimat were phased out to attend day schools in their own communities and most of the
students that remained in St. George’s were from Lytton First Nation, with a few from the
Thompson Valley. In July of 1979, St. George’s Student Residence closed, and the property was
set aside for the use of Lytton First Nation. The government then built houses on the Nuuautin No.
2 and Inkluckcheen No. 21 Reserves for the displaced residents of the hostel and their families.
Finally, in 1982, the hostel building was destroyed by fire.
The impact of St. George’s Indian Residential School has been felt throughout Lytton and the
neighbouring communities. Stories of children being stripped from their families to be taken to
residential where they were denied access to knowledge of their identities, languages, and
cultures are commonplace due to the assimilationist programs of these schools. Moreover,
members of the community have come forward with their experiences of physical and sexual
abuse at the hands of school employees, which led to many former students having drug and
alcohol abuse issues and often resulted in suicides. Abuse such as those faced at residential
schools throughout Canada is an inter-generational issue which will permeate through families
until tools and learning strategies are in place to help those who have experienced it and the
people closest to them.

Figure 2: St. George's Indian Residential School in Lytton B.C. (Photo courtesy of the Anglican Church of Canada website)

2.4 DEMOGRAPHIC PROFILE
The current enrolment in both Lytton Elementary and Kumsheen Secondary Schools is
approximately 95% Aboriginal. This is a demographic that is predicted to rapidly increase
throughout Canada over the next two decades with the majority being of child bearing age
(figure 4). Because of this anticipated population boom, as well as the enrolment projections
from both GHMA’s 2013 report and those provided by Gold Trail School District on April 24th, 2018,
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the implementation of an NLC in Lytton could cause enrolment increases that would potentially
rival surrounding schools and catchment areas7.
Over the past decade, the populations of First Nations Bands around Lytton have also increased
and show concerns with access to education8. Siska, Boothroyd, Kanaka Bar, and Nicomen
have all experienced growth in their populations with youth 0-19 years in Boothroyd, Kanaka Bar,
Boston Bar, and Nicomen also increasing. While population continues to increase, most bands
close to Lytton have experienced an increase in the number of band members without a
degree, certificate or diploma. Only Boston Bar and Cook's Ferry showed a decrease in the
number of people without a degree, certificate or diploma. Regarding high school diplomas,
the number of band members gaining a diploma has been stagnant for Boothroyd, Nicomen,
and Cook's Ferry between 2006-2011. Siska and Skuppah experienced a significant decline in
the number of people with high school diplomas while Kanaka Bar and Boston Bar experienced
a significant increase. Populations in this area are clearly increasing but with inconsistent
increases in completion rates of formal education – contrary to reports of the high school
graduation rate among aboriginal students across B.C. increasing by 10%9. The creation of a
Neighbourhood Learning Centre in Lytton is an opportunity to provide the region with a facility
that the different communities have a positive attachment to and which may therefore result in
an increase in school attendance and completion rates.

Aboriginal and non-Aboriginal population age, 2016 (percent)
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

Aboriginal

Non-Aboriginal

Figure 3:Aboriginal Population Growth in Canada (statcan.gc.ca)

7

Further discussed in Section 2.6 – Catchment Areas
Refer to Tables 3,4, and 5 for 2006 and 2011 census information regarding the First Nations near Lytton B.C.
9
See www.bced.gov.bc.ca for more information on Aboriginal graduation rates in B.C.
8
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Initial Population Growth Survey
Table 1: 2011-2016 Population and Education Population for Lytton B.C.

Village of Lytton, B.C.10
Population 2011-2016 – StatsCan
2016 Population
2011 Population
2011-2016 pop. change (%)
2016 Population 0-19 years
2011 Population 0-19 years
2011-2016 0-19 years pop. change (%)
Education - StatsCan
2016 Population 15+ years
2011 Population 15+ years
2011-2016 Population 15+ years change (%)
2016 No degree, certificate, or diploma
2011 No degree, certificate, or diploma
2011-2016 No degree, certificate, or diploma
change (%)
2016 High School Diploma or equivalent
2011 High School Diploma or equivalent
2011-2016 High School Diploma or equivalent
change (%)

249
228
9.2
35
25
40
215
200
7.5
40
n/a
n/a
65
n/a
n/a

Table 2: BC Stats - Sub-Provincial Population Projections - P.E.O.P.L.E. - Gold Trail District (Aug 2017)

Population Projections (from BC Stats for Gold Trail District)11
Population 2011

11,257 4,324,455

Population Projection 2021

11,319 5,042,891

2011 to 2021 pop change (%)

0.6

16.6

10

Data gathered was incomplete for Lytton 2011 census profile. See Stats Canada 2016 census profile and 2011
census profile for Village of Lytton in B.C. (www.statcan.gc.ca)
11
Data gathered from bcstats.gov.bc.ca
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Table 3: 2006-2011 Census Information from First Nations communities surrounding Lytton B.C. (Population) AANDC – First
Nation Profiles – www.aandc-aadnc.gc.ca

Population - AANDC – Census/ National Household Survey Data12
Lytton Siska
BoothKanaka Boston
Nicomen
First
royd
Bar
Bar First
Nation
Nation
(705)
(706)
(700)
(704)
(701)
(696)
2011
725
130
90
80
70
65
Population
2006
638
120
75
65
70
50
Population
2006-2011
pop.
13.6
8.3
20
23.1
0
30
change
(%)
2011
Population
215
50
30
30
25
30
0-19yrs
2006
Population
n/a
50
25
25
15
15
0-19yrs
2006-2011
0-19yrs
pop.
n/a
0
20
20
66.7
100
change
(%)

Skuppah

Cook’s
Ferry

(707)
(694)
50

45

55

80

-9.1

-43.8

20

10

25

20

-20

-50

12

Data gathered for First Nations communities is the most recent census data available from the Indigenous and
Northern Affairs Canada website (http://www.aadnc-aandc.gc.ca)
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Table 4: 2006-2011 Census Information from First Nations communities surrounding Lytton B.C. (Education Population) AANDC –
First Nation Profiles – www.aandc-aadnc.gc.ca

Education - AANDC – Census/ National Household Survey Data
Lytton
BoothBoston
Kanaka
First
Siska
royd
Bar First
Bar
Nation
(706)
(700)
Nation
(704)
(705)
(701)
2011 Pop.
575
95
65
65
50
15+ Years
2006 Pop.
n/a
75
55
45
55
15+ Years
2006-2011
Pop. 15+
Years
n/a
26.7
18.2
44.4
-9.1
change
(%)
2011 No
degree,
245
45
30
25
15
certificate
or diploma
2006 No
degree,
n/a
20
25
25
25
certificate
or diploma
2006-2011
No
degree,
certificate
n/a
125
20
0
-40
or diploma
change
(%)
2011 High
school
160
20
20
20
25
diploma or
equiv.
2006 High
school
n/a
30
20
10
15
diploma or
equiv.
2006-2011
High
school
diploma or n/a
-33.3
0
100
66.7
equiv.
change
(%)

Nicomen
(696)

Skuppah
(707)

Cook’s
Ferry
(694)

40

40

40

35

30

60

14.3

33.3

-33.3

20

20

10

10

15

35

100

33.3

-71.4

10

0

10

10

10

10

0

-100

0
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Table 5: 2006-2011 Census Information from First Nations communities surrounding Lytton B.C. (Registered Population) AANDC
– First Nation Profiles – www.aandc-aadnc.gc.ca

Registered Population - April 2018 AANDC – General Information
Lytton
BoothBoston
Kanaka
First
Siska
royd
Bar First
Bar
Nation (706)
(700)
Nation
(704)
(705)
(701)
Registered
Population
791
93
63
61
83
– On
Reserve
Registered
Population
152
15
25
16
7
– On Other
Reserve
Registered
Population
– On Own
1
0
0
0
0
Crown
Land
Registered
Population
1093
211
209
162
182
– Off
Reserve
Total
Registered
2037
319
297
239
272
Population

Nicomen
(696)

Skuppah
(707)

Cook’s
Ferry
(694)

51

56

52

15

8

29

0

0

0

67

58

274

133

122

355

Labour Force in Lytton
As of 2016, most of the labour force (figure 4) in Lytton is in the education sector – approximately
39.1% (Statistics Canada). This makes the decision to build a new learning facility of the utmost
importance for the community as it directly impacts their livelihood and, with that, their
economy. With a new learning facility, there is potential to continue to increase the number of
teachers being both attracted to and retained in the area. These new teachers can be brought
in to teach a growing school population or can provide specialized learning to both adults and
youth. By attracting these new or visiting teachers, the community will also have the opportunity
to continue to expand through new housing projects.
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Amount of Labour Per Industry in Lytton 2016 (percent)
Agriculture, Forestry, Fishing, Hunting
8.7%

Construction
Retail
Professional, scientific, technical

8.7%

8.7%

8.7%

8.7%

8.7%

Educational
8.7%

Arts, Entertainment, Recreation
Accommodation and Food Services
39.1%
Other Services (except Public
administration)

Figure 4: Labour Force Percentage per Industry based on NAICS 2012 (statcan.gc.ca)

2.5 MINISTRY OF EDUCATION INITIATIVES AND PRIORITIES
Currently, the Ministry of Education has presented their initiatives as to what they would like all
schools in BC to meet and adhere to. These initiatives included:
•

Childcare Space: including Neighbourhood Learning Centres and major capital funding
for childcare centres

•

Community Benefits: including boosting local economies and providing local labour for
both the construction of and maintenance of schools.

•

Wood in Public Projects: such as going beyond the Wood First Act

•

Energy Efficient New and Replacement Schools: creating schools that are LEED gold and
Net Zero Ready

With these initiatives, the government has made it a priority that they build and upgrade schools
in all regions of the province. They intend to do this by encouraging proper maintenance
programs and renovating or replacing buildings that can no longer be maintained.

2.6 CATCHMENT AREAS
Currently, the only other dedicated secondary school within Gold Trail School District (SD 74) is
Lillooet Secondary. Kumsheen Secondary pales in comparison to the enrolment numbers of
Lillooet. Due to this, families may decide to register their children in Lillooet or even schools
outside of their catchment area such as Hope, South Kamloops, or Merritt because of a more
diverse range of courses and opportunities that can be provided by these schools which have
larger populations.
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With a new Neighbourhood Learning Centre (NLC) designed to facilitate the new K-12
curriculum, students from the surrounding elementary schools and those along the catchment
borders, such as Boothroyd and Boston Bar, may be drawn to enrolling in Lytton instead of
attending Lillooet, South Kamloops, Merritt or Hope. This would lead to a greater enrollment
increase in Lytton and could influence more people to stay after graduation because of their
connection to the village. Therefore, a new NLC may help to encourage the retention of
intellectual capital rather than see it leave to other towns or cities. Higher enrolment numbers
would also bring further development to the village and would help it thrive.
In Graham Hoffart Mathiasen Architecture’s (GHMA) 2013 Project Identification Report, the
enrolment for Lytton Elementary was 85 students and enrolment for Kumsheen was 70 students.
By 2016/2017 (the most recent enrolment numbers from Gold Trail School District), the enrolments
had dropped slightly with Lytton having 75 students and Kumsheen having 64 students. But the
enrolment numbers for Lytton Elementary and Kumsheen Secondary have still surpassed what
was projected in the 2016/2017 school year (tables 6 and 7) with Lytton having 89 students and
Kumsheen having 69 students currently enrolled13. With the implementation of an NLC, the
enrolments for this school could continue to increase.
Design of Schools in Relation to Enrolment Number in Schools - Study
Studies have been conducted to determine whether more well-designed and maintained
facilities can increase enrolment in schools. One such example is a 2011 study by Christopher
Neilson and Seth Zimmerman of Yale University14. The study was conducted in Connecticut and
its purpose was to determine whether the construction of new schools affected the areas in
which they were situated, with regards to test scores of students, enrolment, and home prices of
the area specifically. The schools studied were over 40 years old, similar to Lytton Elementary
and Kumsheen Secondary, and the majority of the school populations were visible minorities. The
areas targeted for improvement in the schools were heating and air conditioning, classroom
technology, community access, decreased energy and maintenance costs, and making the
facilities more ‘livable’ via more natural light access and public artwork. This construction project
was undertaken at a time when enrolment had been in decline for several years and it found
that enrolment began to increase following construction of the new facilities. Homeowners were
noted to tend to buy homes within the school area to enroll their children in these newly rebuilt
schools. Enrolment increases were found to begin the year of occupancy and continue to
increase for the next five years.

13

Refer to Appendix C & Appendix D for past and projected enrolment numbers as provided by School District 74
(Gold Trail) on April 24, 2018.
14
See Appendix E - “The Effect of School Construction on Test Scores, School Enrollment, and Home Prices”
Neilson, Zimmerman 2011
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Table 6: Sept. 2017 secondary enrolment
numbers near Lytton, B.C. (bced.gov.bc.ca)

Secondary
School
Kumsheen
Hope
Lillooet
South Kamloops
Merritt

Enrolment
as of Sept.
30, 2017
69
351
204
940
569

Table 7: Sept. 2017 elementary enrolment
numbers near Lytton, B.C. (bced.gov.bc.ca)

Elementary
School
Lytton
Boston Bar
Stein Valley
Desert Sands
Cache Creek

Enrolment
as of Sept.
30, 2017
89
56
62
264
107

Figure 5: Lytton’s Surrounding elementary and secondary schools.
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3.0 NEEDS ASSESSMENT
3.1 PREVIOUS STUDIES AND COSTS
As mentioned in previous sections, Gold Trail School District (SD 74) previously contracted three
firms to conduct the following:
•

in 2013, a Project Identification Report was provided by Graham Hoffart Mathiasen
Architects (GHMA) which is now known as Thinkspace Architecture

•

in 2015, a School Replacement Report was provided by KMBR Architects Planners Inc.
(referred to as KMBR Consulting in documents provided by the school district)

•

in both 2013 and 2015, Project Cost Schedules were provided by SSA Quantity Surveyors

These studies were conducted for the School District and the Community to determine:
1) whether the existing Kumsheen Secondary and Lytton Elementary School would be
renovated
2) whether Lytton Elementary would be closed and Kumsheen Secondary would be
renovated with an addition constructed to accommodate elementary students
3) whether there could be a new K-12 facility constructed on the site Lytton Elementary
School
In GHMA’s 2013 Project Identification Report, only the first two options were compared and,
based on their findings, the recommendation of this study was the renovation and addition of
Kumsheen Secondary School. This project was estimated in SSA Quantity Surveyors’ 2013 Project
Cost Schedule to be a total of $8,287,434 (2013-dollar value) or $9,771,751 (2018-dollar value
based on Statistics Canada price indices from 2013-2018).
In December 2015, KMBR Consulting provided Gold Trail School District with a School
Replacement Report for Lytton Elementary School’s site which included another Project Cost
Schedule done by SSA. This report stated that the 2015-dollar value cost of a replacement
school would be $11,661,058; however, upon review of this report in conjunction with the
previous documents from 2013, deficiencies were found in the provided costs.
The difference in cost of the Kumsheen Secondary and addition and the initial new facility cost
estimate would have been approximately $2,000,000 (after calculating inflation from 2013-2015);
however, it was presented by Gold Trail School District to the Community in 2017 that this
difference in cost would be $8,000,000 which the school district informed the community they
would need to provide. This requirement for the community to provide funds for their own new
facility is incongruent with the B.C. Ministry of Education's goals to provide a safe and healthy
environment for children’s education.
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3.2 EXISTING FACILITIES
Existing Lytton Elementary School
The existing elementary school building was built in 1950 and served as the area’s original high
school for twelve years. In 1962, a gymnasium and large library were added to the main
building. At this time, the building ceased serving as the area's high school and became Lytton
Elementary School.
Since then, the building has fallen into disrepair. GHMA’s 2013 Project Identification Report
reported that Lytton Elementary School has an operating capacity of 205 students and its Facility
Condition Index rating at that time was 0.64 which is categorized as "very poor". Being the lowest
rating that a facility can have, "very poor" is defined as: "Does not meet requirements.
Immediate attention being required for most significant building systems which are at the end of
their life-cycles. Parts no longer in stock or are very difficult to obtain. High risk of failure of most
systems.” Since this initial Facility Condition Index rating, Lytton Elementary’s rating dropped to
0.81 in September 2015 and then, with replacement of systems, returned to 0.64 in May 2018.
Both ratings still fall under the “very poor” designation.
The exterior of the building is load bearing wood frame and concrete masonry units with interior
block and framing and the roof is also of wood construction.
The current Lytton Elementary School contains an activity room, a stage, special education
rooms, a library, administration services, a staff room, one kindergarten classroom, a daycare
classroom, and seven other classrooms. It is also located in the downtown core, a short walk
from all the various facilities that the town has to offer to students.
Existing Kumsheen Secondary School
The original secondary school was completed in 1962 and functioned for a short while before
being destroyed by fire in 1972. Kumsheen Secondary School as it exists today, was completed
in the same location in 1974 using concrete block as opposed to the original wood framed
construction. In places within the existing secondary school, there is evidence that the original
construction was not properly demolished or removed, but simply built over without proper
environmental separation (figure 9).
In 2013, Kumsheen Secondary School was calculated to have a capacity of 275 and an FCI
rating of 0.42 which is considered "poor". A "poor" rating is defined as: "Does not meet
requirements. Immediate attention being required for most significant building systems which are
at the end of their life-cycles. Parts no longer in stock or are very difficult to obtain. High risk of
failure of some systems." Since 2013, the FCI rating for this building has only decreased regardless
of the replacements and maintenance that the school district has conducted. In September
2016, Kumsheen’s FCI rating was 0.47 and then in May 2018, the FCI dropped further to 0.54
which is very close to the “very poor” index rating of 0.60.
Kumsheen Secondary School is built of non-combustible construction, primarily being concrete
block with a painted exterior finish and, as stated in the VFA facility condition report in 2018,
“hazardous materials such as asbestos containing materials (ACM) may exist in the facility”. This
would mean that prior to any remediation or replacement work, materials within the school
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would require testing to ensure safety and proper disposal. If hazardous materials were to be
found, the cost of a renovation would increase significantly.
The current conditions and FCI rating of the building show that even with intense renovations,
the building is anticipated to have a maximum remaining life span of 20 more years with higher
than normal operations and maintenance costs.
Based on the Facility Condition Report for 2018, provided by Gold Trail School District 74,
Kumsheen Secondary School contains only three classrooms, a gymnasium, administration
services, a library, and spaces dedicated to art, commerce, metal/wood work, home
economics, drama, and science.
Currently there is no on-site nursing staff to provide healthcare to students. This proves
problematic as the distance from the school to the nearest medical facilities – Lytton Medical
Clinic and St. Bartholomew’s Health Clinic– is at least an 18-minute walk with no public
transportation service.
Existing Facilities
GHMA previously reported in their 2013 Project Identification Report that the existing schools
"cannot be easily redesigned to accommodate the new 21st century, project based learning
and personalized learning pedagogies”. Schools built in the same period as Lytton Elementary
and Kumsheen Secondary were built without much thought regarding the impact that very little
environmental connection, flexibility, or stimulation for its students can have. Because of this,
schools tended to be cold and are often compared to prisons. Kumsheen Secondary, in
particular, has been expressed to potentially trigger memories for those who have survived
residential schools.
Research has shown that the environment, either through design or maintenance condition, in
which children go to school has a great impact on how they learn. Some studies even suggest
that by providing an improperly designed and improperly maintained facility, the impact is
doubled onto students as they feel the negative effects from the building and the lack of
enthusiasm from their teachers who are also impacted by the building. At the age of 40 years, if
a building has not been well maintained, it begins to deteriorate at a rapid rate. This will occur
even with the replacement of most of the building’s original systems and, even with an extensive
renovation, Kumsheen Secondary School would have a very short useable life of 20 years (as
stated previously), needing to be replaced soon. With that, Kumsheen would also require
extensive reorganization of its plans to meet the needs of the current education system.
In contrast, if a new building were to be built, it would provide the community with roughly 70
years of service with proper maintenance and could be designed to accommodate changing
curricula. The building could be designed to Passive House standards and LEED certifications
which would result in significantly reduced maintenance costs, less reliance on expensive
systems, and a healthier building for its occupants. To be in line with the Ministry of Education’s
Initiatives, the building could also be designed to meet, or easily meet in the future, the desire for
a Net Zero Ready building.
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Figure 6: Proposed location of new daycare and elementary play
areas

Figure 7: Location of new daycare facility to be located off
existing wood/metal shop

Figure 8: Partial wall from original construction in
Kumsheen Secondary School

Figure 9: Kumsheen Secondary School proximity to highway (image courtesy of Google Maps)
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3.3 SUITABILITY OF LOCATIONS
The location of the current Kumsheen Secondary School is along the junction of the LyttonLillooet and TransCanada Highways approximately 18-minutes outside of Lytton’s downtown
core. The current location of Lytton Elementary School is right in the middle of Lytton, near the
community’s police department.
Kumsheen Secondary School Site
Kumsheen Secondary School’s site provides a variety of difficulties and issues which make it unfit
for use as an educational facility, particularly for young children.
The Kumsheen site presents significant safety hazards with its steep slopes. In their 2013 Project
Identification Report, GHMA described the site as “a narrow site of 4.0 hectares” with “significant
portions of the site being unusable due to the steepness of the slopes above and below the
existing facility”. The steep slopes that they describe not only create high potentials for falling
hazards and injuries but inhibit a great deal of expansion opportunities that would maximize the
facility to the potential that the community would require.
Because of the inability for much expansion, It has been proposed that the playground for both
elementary and daycare children be in the back of the building in front of existing parking
(figure 6). The school is also unable to accommodate a new daycare facility for younger
children, which would be located just off the existing wood/metal shop (figure 7). Without any
expansions, the school will continue to remain isolated from Lytton which in turn encourages it to
continue to house wildlife, such as cougars and bears, which are incredibly dangerous to
elementary school children.
The distance and location of the school along the highway (see figure 9) also has potential for
child abduction or accidents and it is also a concern that walking would be difficult for young
children and elderly in colder months and would prevent parents and family members from
being able to attend regular school functions.
For those families that do own vehicles, there is a sharp turn off to get to the school from the
highway which is a hazard that many in the community feel does not meet today’s
transportation standards.
Lytton Elementary School Site
Lytton Elementary School’s location is safer for students, being in the downtown core near a
police station, and is a safer and easier commute for parents to bring their children or regularly
attend events. Being within a more densely populated area, the attraction to wildlife and
potential for abduction is decreased significantly. There is also not the danger of steep cliffs or
the highway for children to be injured along.
Building a new facility on the site of Lytton Elementary, is a productive step towards building
healthy development of a community. By blending buildings with varying functions and
capacities in one area, the emergence of a place of purpose begins to take shape. There will
be a reason for people to go to this area daily and thus encourage the use of all its facilities. This
kind of densification also reduces the need to develop in an automobile centred sprawling
manner, making it a very effective tool for reducing the strain placed on the local and global
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environment. Efficiently planned spaces and communities lead to cost reductions in all areas of
living. They reduce: travel time, environmental destruction due to sprawl, net resource input, net
carbon output, and personal stress. Moreover, it encourages the growth of interpersonal
relationships with members of the community at all phases of life. This sort of idea relates directly
to cross-generational knowledge sharing, social interaction, and the overall “buzz” feeling of
purposeful and positive activity.

Figure 10: Locations of elementary and secondary sites in relation to Lytton Village (base image courtesy of Google Maps)

3.4 COMMUNITY CONSULTATIONS AND LETTERS OF SUPPORT
Since being commissioned in early 2018, Unison Architecture Ltd. has held various community
consultations with the Village of Lytton and their neighbouring communities. One such
consultation took place April of 2018 and included grouping members of the community
together to get their opinions on a series of questions. The questions posed were:
1. Which school location was preferred
2. How the community felt they could revitalize Lytton
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3. What characteristics the community would like a school in Lytton to have
This consultation was to understand what the community would like in an educational facility
and what their thoughts were on the renovation and addition of Kumsheen Secondary15.
From the information provided by the community, it was determined that the largest concerns
with the renovation and addition to Kumsheen Secondary, aside from its site, was safety for
younger students and the inability for the community to play a greater role in students’
educations. Both comments share a commonality in that the school is largely inaccessible for
members of the community.
With the possibility of a new K-12 school on the Lytton Elementary School site, the community
suggested characteristics that they would like in a building that would have a positive impact on
students, community members, and the area. A building that allowed for large amounts of
natural light and windows, the ability for the community elders to interact with the students, and
sustainability/energy efficiency were key points mentioned by everyone in attendance.
Letters of Support for a New K-12 Neighbourhood Learning Centre
Prior to, and since this consultation, members of the Lytton community have expressed their
desire for a new facility through letters to both the School District and the Ministry of Education.
In these letters, they have expressed their concern over the state of their current facilities, as well
as supporting the idea of a new Neighbourhood Learning Centre16.

3.4 CONNECTIONS TO THE NEW BC CURRICULUM
BC Curriculum Core Competencies
The new BC Curriculum mandates a significant change from previous renditions. Central to the
new curriculum are the core competencies that are embedded in each discipline. This new way
of approaching learning is a departure from the content focused curricula of the past and
instead focuses on developing students' skills to be applied in diverse situations. Traditional
school layouts that segregate students into classrooms will no longer be sufficient to fully
promote the ideals in the new curriculum which requires schools to be more open and flexible,
thus allowing students to personalize their own learning. Schools that provide spaces and
opportunities to connect with others will help students achieve these new learning
competencies in a more meaningful and practical way.

15
16

See Appendix F for examples of opinions provided by the community.
See Appendix G -Community Letters of Support
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Communication:
Traditional school designs allow for limited communication,
tying it to a single classroom. With access to the internet, this
communication within classrooms can be broadened to the
world. Although, doing this is conducive to the four areas of
communication as mandated in the new curriculum, the
connection to the rest of the school community is deficient if
students remain tied to individual classrooms in the traditional
layout. The traditional institutional design does not incorporate
spaces where students can collaborate with others in the
building. The current design of Kumsheen Secondary does not
provide common spaces for students to connect with one
another and to have meaningful conversations that can
benefit their education. The plans for renovations also do not
incorporate these spaces into the existing building. Alternatively, by designing a school on the
Lytton Elementary site as a community hub, the wider community can be incorporated into the
daily routines of the school. An Elder’s Centre on site could allow students to connect to other
community members across generational lines. Essential to one’s sense of place is a connection
to the community. Through a connection to community and place, an ethic of care towards
one’s community can develop and a greater sense of relevance regarding a student’s
education can be fostered. Rethinking school layouts in a new design that incorporates spaces
to enhance a student’s opportunity to communicate with others in the school and within the
local community will provide more opportunities to practice and develop the communication
competency in the new curriculum.
Thinking:
Critical and creative thinking are
closely related to concepts of
inquiry and innovation. As with
communication, access to the
internet has created more
opportunities for students to
inquire and innovate; however,
inquiry into a world far removed
from a student’s community can
create a sense of dissociation
where world issues may be too
distant for students to incorporate
them into their circle of care. Generating, developing, and implementing ideas on a local scale
can create a greater sense of relevance in a student’s endeavours. A school layout that
facilitates a connection to other students and the local community can provide more
opportunities to critically analyze a student’s own community and implement relevant creative
solutions and innovation. Conversations with others in the school and the wider community can
provide new avenues to inquire about and innovate with. The traditional design of schools limits
the opportunities for these conversations to occur, therefore a redesign of a school can
incorporate more common spaces to allow more frequent interaction with others. This
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connection and involvement in the local community will not only help students develop a
greater connection to the community but will also encourage students to remain in the
community rather than look elsewhere for jobs and careers, thus keeping the intellectual capital
local and helping the community thrive.
Social and Personal:

The traditional way of designing schools is inadequate in promoting social and personal
responsibility. To build relationships, connections to others need to extend outside of the
classroom and teacher’s direction. The creation of relationships requires one’s own initiative and
students must have unstructured time to develop these relationships if they are to be deep and
meaningful. To value diversity, students must have contact with other cultures and groups. This
should not be limited to identifiable cultural groups but should be extended to diversity in age as
well. Incorporating an Elder’s centre into the school can provide the opportunity for Elders and
the youth to learn many things from each other, such as language skills, and value how both
groups can contribute to a better community and society. A newly designed school can
provide spaces for students to connect with others in the community and help foster the inquiry
and innovation process to contribute to the community. Traditional schools also tend to
physically disconnect students from the environment around them, through their lack of
windows as seen at Kumsheen Secondary (figures 11 & 12), which discourages the development
of care for the environment. A new design for a school can incorporate elements that promote
a greater connection to the environment rather than isolate its students from it.

Figure 11: Kumsheen Secondary Classroom

Figure 12: Exterior of Kumsheen Secondary
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Developing values and an identity requires action. Personal choices and values develop from
opportunities to practice one’s values and to reflect upon them. Opportunities to practice these
values are limited if students are confined to the traditional classroom where their interactions
with others are also limited. Students need opportunities to engage with others to develop a
sense of relationship and cultural context. Through this, a better sense of self-identity is achieved.
Rethinking the layout of a school can help create an environment that takes students outside
the classroom to interact with a greater diversity of people and gain a better understanding of
their own values and identity.
Self-regulation and self-determination can only be learned through practice. To learn selfregulation, teachers must allow students to practice this skill in an unsupervised and unstructured
environment. A structured and supervised environment supresses any need to self-regulate as
regulations are being imposed externally. Self-determination in education is understood more
widely as personalized learning, or the opportunity for students to determine their own path in
education based on their strengths and interests. Again, this cannot be fostered in an
environment where the teacher imposes all parameters of a student’s education. A student’s
independence and autonomy can develop if schools allow them to practice self-regulation and
self-determination, thus resulting in a greater sense of well-being. To achieve this, creating a
more fluid model of school spaces can help students learn the new curriculum’s personal
awareness and responsibility competency. The traditional institutional layout of schools is not
conducive to helping students develop their own sense of personal awareness and responsibility
as it perpetuates a teacher-centered education model rather than a student-centered one.
Flexible Learning Environments
BC’s new curriculum acknowledges that it only goes as far as to describe learning standards
within areas of learning but does not dictate how learning is organized into spaces and time. This
allows schools and teachers to interpret what the best organization of school space and time is
within the context of the community’s goals and values. The current layout of Kumsheen
Secondary mainly facilitates a colonized system of education as students are confined to
isolated silos within a set schedule. It lacks spaces for students to reflect in smaller groups or
socialize in larger groups. To encourage cross-grade and cross-discipline cooperation, a new
building that can incorporate more flexibility in space usage is required. Circulation spaces can
also be redesigned in a new build to help facilitate communication and connections that would
allow teachers to be more creative and dynamic with their lessons. A flexible school design
would also allow the school to adapt to future changes in pedagogy and curriculum. Kumsheen
Secondary’s school layout currently supports a static and dated pedagogy and is not suitable
for accommodating the changes occurring with BC’s new curriculum and does not have the
flexibility to accommodate future changes to the curriculum.
Aboriginal Perspectives and Knowledge
An important step towards reconciliation between indigenous and non-indigenous groups is to
provide an opportunity to learn about Aboriginal perspectives and knowledge. Although
Aboriginal history has always been a part of BC and Canada’s development, it has often been
trivialized or ignored in the past. The new BC curriculum not only aims to incorporate Aboriginal
knowledge and perspectives into the content across grades, but also incorporates Aboriginal
ways of learning across grades. In this way, Aboriginal perspectives are both explicit and implicit
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in the new curriculum. Central to this new curriculum vision, is the adoption of The First Peoples
Principles of Learning.
The current layout and design of Kumsheen Secondary does not respect The First Peoples
Principles of Learning and therefore is providing a colonized form of education to its students17.
Common themes that are present in The First Peoples Principles of Learning include
communication, connectedness, place and identity. These themes are being hindered in the
current school layout but can be promoted in a new building. If the school were incorporated
into a Neighbourhood Learning Centre (NLC), it could address many of the deficiencies of the
current school. The NLC could include an Elder’s Centre that would allow students to learn
generational roles and responsibilities, thus facilitating students in learning about their history and
identity. An NLC could also bring in other community organizations that promote a student’s
connection to people and place. Partnerships between education and these organizations can
also foster greater holistic and experiential learning as students will have the opportunity to
apply their learning outside the classroom. A new building that connects students to the
community and promotes communication would help encourage the implementation of The
First Peoples Principles of Learning which the current school cannot provide.

3.5 EARLY DEVELOPMENT INSTRUMENT (EDI) WAVE 6 RESULTS

Figure 13: Gold Trail EDI Wave 6 Results (image courtesy of UBC Early Learning website)

The Early Development Instrument (EDI), conducted by UBC, measures the vulnerability of
kindergarten populations across British Columbia. It is a multidimensional predictor of health,
education and social outcomes in adolescence and adulthood. There are five measurement
scales that include Physical Health & Well-Being, Social Competence, Emotional Maturity,
Language & Cognitive Development, and Communication Skills & General Knowledge. The EDI

17

See Appendix H – First People’s Principles of Learning for more information on all the principles.
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measures the percentage of vulnerable children for each of the five scales and provides the
percentage of children who show vulnerability on one or more of these five scales.
For the Wave 6 data, the Gold Trail School District participated in only the 2013/14 and 2014/15
school years which included 144 kindergarten students. Overall, the Gold Trail School District
experienced a 50% vulnerability level on at least one scale of measure, meaning half the
kindergarten population experienced some sort of vulnerability. The most common vulnerability
in Gold Trail was in Physical Health & Well-Being which was measured at 32%. On the One or
More measurement, the study found a 3% decrease between Wave 2 to 6 (2004-2016). With the
most prevalent measure, Physical Health & Well-Being, Gold Trail experienced an overall 5%
increase in the same period, although there has been a 6% decrease between Wave 5 and 6.
The study notes that the 3% decrease in students experiencing One or More vulnerabilities does
not represent any meaningful change.
In comparing vulnerabilities to the other districts in B.C., Gold Trail ranks amongst the highest of
districts with One or More vulnerabilities. The lowest percentage of vulnerability was 9% while the
highest was 53%. At 50%, Gold Trail has the third largest proportion of students experiencing one
or more vulnerabilities. In terms of the Physical Health & Well-Being vulnerability, Gold Trail ranks
as the most vulnerable district in a tie with Vancouver Island West.
The study acknowledges differences in local neighbourhoods, as entire districts are often vast
and measurements at that level may be too general. Lytton is in the Gold Trail West region which
fared better than Gold Trail East. In all measures except Communication, Gold Trail West ranks
lower in vulnerability than Gold Trail East with a 44% One or More vulnerability, and 56%
respectively. However, the study also notes that the mapping is formed by student addresses
rather than school registration, therefore, since Lytton is quite close to the line that divides Gold
Trail East and West, it is possible that some students living in East would attend school in Lytton.
Moreover, this still puts Gold Trail West at a higher vulnerability than most other school districts in
BC.
Although there have been some slight improvements in vulnerability in Gold Trail West, it is still
quite evident that both West and East fall far behind the rest of the province in vulnerability at
the kindergarten level and any improvement has been slow. Considering Gold Trail’s relative
ranking in comparison to the rest of the province, it is clear that the school district needs
educational facilities that are well suited to handle the current reality that the district faces a
high proportion of vulnerable students. A new build for a school in Lytton designed to address
these vulnerabilities can help expedite the improvement process. Working with teachers,
elements that promote fine motor skills can be determined and incorporated into the design of
spaces so that rates of Physical Health & Well-Being improve. A school designed to better
promote the new curriculum would be conducive to addressing the second and third most
vulnerable scales: Social Competence, and Communication Skills & General Knowledge (see
B.C.’s Core Competencies). More opportunities to communicate with others would also help
improve student’s Language & Cognitive Development skills by utilizing language to learn from
others. Spaces can also be designed to help students develop their Emotional Maturity by
encouraging interaction that would allow for prosocial and helping behaviours. A new school
build in Lytton would give the community a chance to incorporate spaces and modes of
interaction that would help address the high incidences of vulnerabilities in the Gold Trail School
District.
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3.6 PROGRAM SPACE REQUIREMENTS
Based on existing enrolments, projected enrolments, and the Ministry of Education area
standards, the proposed new facility on the Lytton Elementary School site will have a nominal
capacity of 20FDK + 100 grades 1 to 7 + 100 grades 8 to 12 and have an operating capacity of
208. It is also possible to increase the capacity based on the assumption that nearby Boston Bar
and Boothroyd Indian Bands may choose to send their children to a newly built facility instead of
to the secondary school in Hope.
From this capacity, an area analysis has been performed to meet the desires and requirements
of the community. Core area sizes were determined based on the requirements of Secondary
schools in the Ministry of Education’s area standards. In 2015, KMBR Consulting provided another
area analysis to Gold Trail School District, which showed smaller sizing of core areas based on
Jr./ Middle School requirements and a reduced capacity.
By determining the sizes of the individual spaces, the entire facility has been calculated to be
4205m2 and will include the following spaces:
Space Requirements for School-Based Space Functions18:
•

Administration and Health: 175m2

•

Counselling: 50m2

•

Instructional19: 1200m2 total
o

Business Education: 120m2

o

Fine Arts: 140m2

o

Home Economics: 160m2

o

Industrial Education: 200m2

o

Science: 140m2

o

General Instruction: 320m2

o

Excess Instructional: 120m2

•

General Storage: 60m2

•

Gym Activity: 600m2

•

Gym Ancillary: 150m2

•

Media/Technology Centre: 200m2

•

Multi-Purpose: 100m2

18

See Appendix I for sizes, comparisons to previous studies, and further notes.
Based on total allotted for secondary core spaces as provided by the Area Standards (05/2012). Exact modules
and sizes may require approval by Ministry of Education.
19
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•

Special Education: 100m2

•

Mechanical (3%): 82m2

•

Design Space (28%): 738m2

•

Kindergarten Room (Including Design Space): 110m2

Space Requirements for Partner Programs (Neighbourhood Learning Centre):
•

Cultural Centre for Elders: 300m2

•

Early Childhood Centre: 120m2

•

Before and After School Care: 120m2

•

Indigenous Language Classes: 100m2

•

TRU and Mental Health Programs can be conducted in spaces allotted for other
programs, school-based functions, or the multi-purpose area and as such do not have
their own specific space requirements.

Incorporating these spaces will give the community a facility that can provide proper education
for students through various new designated and open spaces that align with the new
education curriculum. It will provide optimal spaces for programs that will benefit the community
and surrounding catchments by encouraging social interaction, personal development, health
education, and cultural growth, giving students an optimal education to support healthy and
successful lives.

4.0 STRATEGIC PARTNERS
Creating and sustaining partnerships can prove to be a vital aspect for community
development. Working together towards a common purpose is not only beneficial to a
community as a whole but also right down to the individual. With respect to this community, and
this facility, the opportunity to seek formal relations with early childhood and child care centres,
post-secondary institutions, health organizations, and other communities should be considered.
They not only provide an opportunity to lighten the financial load on the community and its
people, but also establish relations for the fostering of cross-community learning to achieve a
common purpose.

4.1 CULTURAL CENTRE FOR ELDERS
Indigenous and Northern Affairs Canada (INAC) have partnered with communities all over
Canada and helped to build such buildings as Kumik Lodge Elder’s Cultural Facility in Hull,
Quebec, Kwanlin Dün Cultural Centre in Whitehorse, and Dodem Kanonhsa’ in Toronto. These
facilities were all built within existing buildings and were meant to provide employees of those
facilities with opportunities to consult with Native Elders and Teachers and for those Elders and
Teachers to, in turn, spread their culture, language, and philosophies to the community. This type
of space would also give elders a place to practice culturally significant events and, in doing so,
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bring all communities in the area together, giving people who are not of Aboriginal descent a
chance to learn Aboriginal cultures and ways of life.

4.2 EARLY CHILDHOOD CENTRE AND STRONG START
Nzen’man’, the current child and family development society, that is housed in Lytton
Elementary School is planning to move to a new facility closer to the Stein Valley Nlaka’pamux
School. Because of this, a new Early Childhood Centre for this community will be needed. With
the increase in students that would potentially be attending a new school, this would take
pressure off parents and guardians of children that live in neighbouring communities and give
them time to come to a safe, central location to pick up their children after school.
Another option for younger children is StrongStart BC which was created to “provide schoolbased, high quality early learning programs for children not yet eligible for kindergarten”. One of
the requirements of using this service is that all children that are brought to the free drop-in
classes must be accompanied by a parent or guardian. This is done to strengthen these
relationships and reinforce the learning of the children attending. In the community of Lytton,
where a full designated learning centre may not be a viable option, there is an outreach
program which offers the same services. The policy for StrongStart BC is to provide support and
success for both parents and children who will be entering kindergarten. This program can be
within the available school space, or the designated early childhood centre, and can be open
three to four hours per day at least one day per week.
Because of the tendency towards vulnerability in Physical Health & Well-being that occurs in
Gold Trail School District, it would be ideal for the community to have early childhood centres
that can foster habits and skills related to health and well-being at an early age within the
community.

4.3 BEFORE AND AFTER SCHOOL CARE
There is potential to set up programming such as summer camps, boys and girls clubs, Big
Sisters/Big Brothers, or day camps for children to help with learning and socializing for children
outside of school hours. These programs will also allow community members, such as Elders, to
actively participate in the education and recreation of youth in Lytton which can strengthen
cultures and give elders a renewed sense of purpose. These programs would be ideal for
teaching children of the community about the importance of nature through the ample
locations nearby such as the Stein Valley Nlaka’pamux Heritage Park and Skihist Provincial Park.
Through the BC Recreation and Parks Association (BCRPA), subsidies can be applied for to offset
the costs of before and after school care. With program funding, BCRPA also provides training
and additional support to communities to help build capacity and sustainability of programs. This
funding is specifically for before and after school care programs catering to the kindergarten to
grade seven age range.
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4.4 THOMPSON RIVERS UNIVERSITY
Thompson Rivers University has partnered with School District 73 (Kamloops/Thompson) with the
TRU Start program. This program allows students in Grade 12 to take academic courses that
count towards their high school graduation and university credits. By enrolling in this program,
students can start their university studies tuition-free. Programs offered include English,
economics, psychology, sociology, Early Childhood Education and Health Care Assistant. The
program helps to bridge the transition between high school and university. A new
Neighbourhood Learning Centre in Lytton could be designed to better facilitate the TRU Start
Program and increase its enrolment. In turn, this program could be used to encourage students
to continue their education and increase the number of students in the community obtaining
university degrees.

4.5 MENTAL HEALTH
There are various workshops and programs that can be hosted in the community, such as Ride
Out Your Storm and Living Life to the Full. These programs will come to communities for a certain
amount of time to help people in the community cope with the pressures of life today, as well as
the impacts of past events.
More long-term programs are provided by the First Nations Health Authority. These are programs
such as Brighter Futures and Building Healthy Communities. Both are community-based health
promotion and ill-health prevention programs. Brighter Futures targets mental health, child
development, parenting, healthy babies, and injury prevention, whereas Building Healthy
Communities targets solvent abuse and mental health crisis management.
A program specifically targeted to help the children and youth of the community would be the
use of art and play therapy. This type of programming provides children and youth with a means
of self-exploration and promotes purposeful meaning using art. This can be helpful to children
and youth who may have difficulty expressing themselves verbally by allowing them to express
their feelings and experiences through play or specific art projects. Art and play therapy can
also help children and youth manage behaviour, develop social skills, cope with symptoms of
stress and trauma, and restore or create a sense of well-being through their relationship with their
therapist or through working in small groups.

4.6 INDIGENOUS LANGUAGE CLASSES
As of 2014, Interior Salish (or Nłe?kepmxcín), the language of the First Nations in the catchment
area surrounding Lytton, is classified by the Endangered Languages Project as highly
endangered with only 2.1% fluent speakers and 5.5% semi-speakers20. Because of this, providing
language classes or immersion programs to students would align with the Government of
Canada’s efforts to revitalize endangered aboriginal languages.

20

See www.endangeredlanguages.com for more information about the status of the Nłe?kepmxcín language.
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In order to do so, the B.C. government formed the First Peoples’ Cultural Council to work in
partnership with First Nations communities to develop and implement plans for revitalizing all the
indigenous languages, arts, and culture in B.C. They have various language programs, which
include: The Mentor-Apprentice program, language and culture camps, Language Nest, and
the Language Revitalization Planning Program. All of which are meant to promote programs
which include 100% immersion of a community’s language. With the implementation of these
100% immersion programs, communities are then supported through the B.C. Language Initiative
(BCLI) which provides funding for the various programs.

6.0 CONCEPTUAL SITE PLAN AND ARCHITECTURAL DESIGN
A preliminary site massing study was undertaken (refer to figure 15) to determine whether a new
neighbourhood learning centre based on the preliminary area analysis21 could be built on the
Lytton Elementary School site. Once design funding is in place, architectural design can
continue to be developed towards a final design.

Figure 15: Preliminary Site & Building Massing Diagram

21

Refer to Appendix I – Lytton Elementary-Secondary School Area Analysis
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7.0 CLASS D COST ESTIMATE AND FACILITIES MANAGEMENT COST
ANALYSIS
Most of the costs, such as those for site development and unit rates for construction, required for
educational facilities are determined by the Ministry of Education22. In calculating the
Neighbourhood Learning Centre (NLC) portion of the facility, unit rates from the Ministry were
applied to determine an estimated cost; however, the funding for these community spaces
would be applied for from other organizations as detailed in Section 9.2 – Potential Funding
Sources and Opportunities.
A preliminary Facilities Management Cost Analysis has also been prepared in order to compare
the cost of both the option for the renovation and addition of Kumsheen Secondary and the
option for building a brand-new K-12 school on Lytton Elementary School’s site over the course
of their expected building life.
In the Facilities Management Cost Analysis, operations and maintenance rates are inflated per
year and combined with one-time costs (such as the cost of renovation or a new facility) over a
specified amount of time. These costs are then added together to find the sum of a building’s
costs. In the case of Lytton, the comparison was done over the course of 50 years with a yearly
operations and maintenance rate of $75 per square meter. From this, it was determined:
•

the cost of renovating and adding to Kumsheen Secondary School would be
$46,868,503 (including the anticipated replacement of the school in year 25)

•

the cost of building a new K-12 Neighbourhood Learning Centre would be $38,517,373
over its entire 50-year lifespan.

Refer to Appendix A – Class D Cost Estimate and Appendix B – Facilities Management Cost
Analysis for more detail.

8.0 CONCEPTUAL IMPLEMENTATION PLAN
Based on this feasibility study, we recommend that the following steps be implemented moving
forward:
•

Gold Trail School District to apply for and secure funding from the Ministry of Education
for a new Neighbourhood Learning Centre and K-12 school in Lytton. Lytton Elementary
School and Kumsheen Secondary School are to remain open throughout the entirety of
the project.

•

Design of the new NLC and K-12 facility will take place in conjunction with consultations
involving all stakeholders such as the school district and the community.

•

When design has been completed by consultants, the project will be tendered.

22

Refer to British Columbia Ministry of Education 2015/2016 Capital Plan Allowances, Rates and Costing Factors
Supplement.
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•

After tender has closed and a contractor has been chosen by the client, construction of
the project will take place.

•

Once substantial completion is met, and occupancy is safe, students will be moved from
Lytton Elementary School and Kumsheen Secondary School.

•

Lytton Elementary School and Kumsheen Secondary School to be closed.

9.0 FINANCING REQUIREMENTS AND POTENTIAL FUNDING SOURCES AND
OPPORTUNITIES
9.1 FINANCING REQUIREMENTS
Capital funding for the school portion of $14,884,552 would be applied for and provided by the
Ministry of Education; however, $2,021,429 could be applied for through co-operation of the
community and Gold Trail School District. These opportunities are outlined in the following
Section.

9.2 POTENTIAL FUNDING SOURCES AND OPPORTUNITIES
With regards to some of the strategic partnership options, funding can be applied for to offset
some of the costs of construction or to help provide these services to the community at more
affordable rates.
Elders’ Cultural Centre
Funding for a new Elders’ Cultural Centre can be secured from Indigenous Services Canada
(ISC) through their First Nation and Inuit Cultural Education Centres Program. Through this
program, funding is determined on a case-by-case basis and can cover costs to run the cultural
centre, including but not limited to salaries, materials and supplies, professional services, and
facility rentals. By funding cultural centres, ISC hopes to see results where traditional cultural skills
among First Nations and Inuit are revived, contemporary cultural skills are developed,
knowledge and use of traditional languages grow, and there is cross-cultural awareness in
mainstream educational programs and institutions.
Through the Canada Cultural Spaces Fund (CCSF) and Canadian Heritage, funding can be
secured for the construction of a new Cultural Centre in Lytton. The CCSF was created to
support and invest in traditional arts and heritage facilities and applications are accepted on an
ongoing basis. The maximum contribution that is payable to each project is the lesser of
$15,000,000.00 or 50% of eligible project costs.
Early Childhood Centre and Before & After School Care
Currently, the government of British Columbia is undergoing changes to allow them to accept
applications for funding through the Child Care Major Capital Program. This funding will be
based on the availability of funds in a year, without the need for an application deadline. When
this change occurs, some of the cost of a new childcare facility incorporated into the school
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facility can be recovered. Through the Child Care Capital Funding Program funding is offered to
licensed non-profit group childcare providers in the hope of increasing the number of licenced
childcare spaces in the province. In the past, Major Capital Funding has provided a 50%
contribution by the province to a maximum of $500,000 to assist in building licensed group
childcare spaces. This included buying equipment, building, renovating or expanding the
capacity of existing facilities to add new spaces.
The Ministry of Children and Family Development also provides Indigenous Early Childhood
Development Funding for “culturally appropriate Indigenous early childhood development
services”. With this, they refer to programming that provides an increase in the overall health
and well-being of aboriginal children. This can be through fostering language and cultural
development, strengthening the capacity of aboriginal communities to deliver a full range of
services with an emphasis on early childhood education, and outreach and access to a wide
range of culturally appropriate programs and services for aboriginal communities.
Mental Health
Grants can be obtained through the First Nations Health Authority (FNHA) and the Canada Post
Community Foundation. Recently, FNHA provided Indigenous Harm Reduction grants of $50,000
per application for communities to “provide for Community-driven, nation-based innovative and
culturally relevant responses to the Opioid Public Health Emergency, both on- and off-reserve.”
The Canada Post Community Foundation focuses on funding projects that support community,
education, and health with regards to children and youth up to 21 years old. Grants from this
foundation can be up to $25,000 and are “allocated to projects in the following areas:
•

Education programming to help children reach their full potential

•

Programming supporting healthy children

•

Building safe, kid-friendly communities

•

Services for children and youth with special needs and their families

•

Programs that promote the interest of children and youth

•

Mental health programs for children and youth”

Indigenous Language Classes
Through the First Peoples’ Cultural Council, there are various language programs that can be
applied for such as the Language Nest Program which focusses on encouraging fluency in preschool aged children and their parents. Proposals for this program can provide grants up to
$50,000 per year with the option for multi-year funding up to three years.
There is also the option of applying for a grant through New Relationship Trust which has
allocated up to $4,000 per project for a community in one year. This grant specifically targets
youth projects for First Nations language revitalization.

Green Building
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Through the Ministry of Education, there is $5-million in annual funding for new or renovations of
schools in B.C. This program is to support schools in undertaking electrical and mechanical
improvements that will lower carbon emissions which will lead to a savings in carbon charges
and reduction of emissions for the life of the building.
The British Columbia Indigenous Clean Energy Initiative (BCICEI) also provides a variety of
funding from partners such as the Green Municipal Fund or BC Hydro. Most of the funding
through BCICEI is prioritized for projects that emphasize a positive impact on the environment
either by reducing energy usage, reducing greenhouse gas emissions, or improving air, water,
and soil.

10.0 CONCLUSION
The community of Lytton believes in the “it takes a village” mentality when it comes to the
education and development of their children. Through the building and implementation of a
Neighbourhood Learning Centre and K-12 school, the community will be given the ability to
come together to not only provide various services and programs to their children, but also
programs and services that cater to adults. By doing so, this type of facility will be able to enrich
the community through shared learning and experiences and provide a better opportunity for
children and youth to learn and achieve higher education.
As we have found through our preliminary Facilities Management Cost Analysis, the cost of a
new NLC and K-12 school on the site of Lytton Elementary will be approximately $7.2M lower in
cost over a 50-year duration when compared to the renovation and addition of Kumsheen
Secondary School. The new NLC and school facility would also be able to provide up to 70 years
of useable life, be designed as a “green” or a “Net Zero” building, and would be able to adapt
to the ever-changing curriculum to provide optimal education for all who attend it.
Once design funding has been applied for through the Gold Trail School District to the Ministry of
Education, Unison Architecture Ltd. will proceed with the design process. To achieve the most
culturally appropriate, sustainably designed, and program driven facility, consultation with the
nearby bands, community, and school staff will continue to inform the design and usage moving
forward. Cultural context, education and wellness outcomes will remain at the heart of this
project as the building, building systems, and sustainable design implementation continue to
evolve around it, providing a building that will enhance the lives of those who occupy it and
those who encounter it.
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Appendix A
Lytton Elementary-Secondary School
Class D Cost Estimate

UNISON ARCHITECTURE LTD.
LYTTON ELEMENTARY-SECONDARY SCHOOL
LYTTON, BC

16-May-18
PROJECT FINANCIAL
SUMMARY

CLASS D COST ESTIMATE
School Name:
Project Description:

School District #74 - Lytton Elementary-Secondary School
Elementary-Secondary School Replacement

AREA UNIT RATES
Allowable Site Area (ha)

1.2

Allowable Building Area (m2)
Total Allowable Area
Less: Previously Existing Space
Add: Area to be Demolished
Area of New Space
Area of Neighbourhood Learning Centre
Allowable Area of Renovations

3565
3565
3565
0
3565
640
0

Unit Rate for Construction ($/m2) [based on 1st qtr, 2015 Location Factor and Ministry Unit Rates]
New

$

2,529.11
Amounts Subject to
Economic Adustment

PROJECT BUDGET
1 Site Acquisition
2 Site Development ($700,00x1.365)
3 New: Replacement (3565x$2,529.11)
4 Design Fees and Disbursements (10%)
5 Construction Contingency (3%)
6 Equipment
7 Municipal Permits, DCC's & Fees
Documented Supplementary Items (including fees and related costs)
8
Supplementary Site
9
Supplementary Building
10
Off-Site Costs
11 List of Other Budget Items
I. LEED Gold (3%)
12 Sub-total
13 Rebated Taxes (4.4%)

$
$
$
$
$
$
$

955,500
9,016,288
1,354,659
364,163
386,473
73,598

$
$
$
$
$
$

122,850
68,257
352,568
12,694,356
558,552

A Total Educational Facility Budget (excluding Reserve Items)
B Total Educational Facility Budget Eligible for Economic Adjustment

$

13,252,907

RESERVE ITEMS (as per Schedule C - Reserve Items)
1 Municipal / Off-Site Requirements
2 Geotechnical Requirements
3 Hazardous Materials Removal and Disposal
4 Design Fund Contingency (3%)
Maximum "Not to Exceed" contingency

$
$
$
$
$

250,000
150,000
100,000
397,587.22
897,587

Estimated Economic Adjustment (from Location Factor as of 2nd Qtr 2018 to Tender Close)
Total Reserve Items
MAXIMUM POTENTIAL EDUCATIONAL FACILITY COST (including Reserve Items)

$
$

1,631,644
14,884,552

Total Elders' Cultural Centre (300x$2,529.11x1.1)
Total Early Childhood Development (120x$2,529.11x1.1)
Total Before and After School Care (120x$2,529.11x1.1)
Total Indigenous Languages Classes (100x$2,529.11x1.1)
Total NLC Facility Budget
Rebated Taxes (4.4%)

$
$
$
$
$
$

834,606
333,843
333,843
278,202
1,780,493
78,342

POTENTIAL NLC ADDITIONAL SPACES COST
Estimated Economic Adjustment (From Location Factor as of 2nd QtR 2018 to Tender Close)

$

1,858,835

Subtotal

$

13,252,907

Subtotal

$
$
$

897,587
734,057
1,631,644

$

14,884,552

Identified Risks
Estimated Economic Adjustment
O MAXIMUM POTENTIAL PROJECT COST

$
$
$
$

955,500
9,016,288
1,354,659
364,163

$
$
$
$

122,850
68,257
352,568

$

12,234,285

$

734,057

$

106,830

$ 2,021,430

UNISON ARCHITECTURE LTD.
LYTTON ELEMENTARY-SECONDARY SCHOOL
LYTTON, BC
School Name:
Project Description:

16-May-18
SUPPLEMENTARY COSTS
AND RESERVE ITEMS
School District #74 - Lytton Elementary-Secondary School
Elementary-Secondary School Replacement

SUPPLEMENTARY SITE ALLOWANCES
Supplementary Site Comprising:
Roads and Parking (20x$4500.00/stallx1.365)
Total Supplementary Site Requirements

$
$

122,850.00
122,850.00

$
$

68,257
68,257

$
$

-

SUPPLEMENTARY BUILDING ALLOWANCES
Supplementary Building Comprising:
Sloping Site
Total Supplementary Building Requirements
OFF-SITE ALLOWANCES
Excluded
Total Off-Site Requirements
IDENTIFIED RISKS
Municipal / Off-Site Requirements
Geotechnical Requirements
Hazardous Materials Removal and Disposal / Environmental Requirements
Design Fund Contingency (3%)
Total Reserve Items

$
$
$
$
$

250,000
150,000
100,000
397,587
897,587

ECONOMIC ADJUSTMENT (EDUCATIONAL FACILITY)
Location Factor Date
Anticipated Tender Close
Interval
Projected Economic Adjustment
Total Economic Adjustment Factor
Total Project Budget Eligible for Economic Adjustment (Educational Facility)
Estimated Economic Adjustment Amount

2nd Qtr 2020
2nd Qtr 2022
24
0.25% per month
6.00%
$
12,234,285
$
734,057

ECONOMIC ADJUSTMENT (NLC FACILITIES)
Location Factor Date
Anticipated Tender Close
Interval
Projected Economic Adjustment
Total Economic Adjustment Factor
Total Project Budget Eligible for Economic Adjustment (Educational Facility)
Estimated Economic Adjustment Amount

2nd Qtr 2020
2nd Qtr 2022
24
0.25% per month
6.00%
$
1,780,493
$
106,830

Appendix B
Preliminary Facilities Management Cost
Analysis Comparison

Lytton Schools Facility Management
Cost Analysis

Unison Architecture Ltd.

Size (Reno)
Size (New)
O&M per year (reno)
O&M per year (new)

Life Cycle Cost
Year
0
1
5
10
15
20
25
30
35
40
45
50

Kumsheen Renovation + Addition
3477
sq.m.
733
sq.m.
$299,891
17/18 dollars
$54,975
17/18 dollars

Capital
$9,771,751

O&M
$354,866
$365,512
$411,387
$476,911
$552,870
$640,928
$30,257,230
$661,110
$766,408
$888,477
$1,029,988
$1,194,039
$1,384,218

$46,868,503
Total
$10,126,617
$365,512
$411,387
$476,911
$552,870
$640,928
$30,918,340
$766,408
$888,477
$1,029,988
$1,194,039
$1,384,218

4,205

K-12 New Build
sq.m.

$315,375

17/18 dollars

Capital
$14,884,552

O&M
$315,375
$324,836
$365,606
$423,838
$491,344
$569,602
$660,325
$765,498
$887,422
$1,028,765
$1,192,621
$1,382,574

June 01, 2018

Comments and Assumptions
O&M Premium, existing versus new:
New O&M Unit Rate:
Inflation Rate:
Discount Rate:
Discount Rate:
New Construction Building Life:

15%
$75
3.0%
3.5%
3.0%
50

per sq.m./yr
For years 0-30
For years 30-50
years

$38,517,373
LCC based on NPV calculation
Total
$15,199,927 2017/2018
$324,836
$365,606
$423,838
$491,344
$569,602
$660,325 Full Replacement of Renovations at 25 Years
$765,498
$887,422
$1,028,765 Value at end of 40 years
$1,192,621
$1,382,574

Appendix B
2016/2017 Kumsheen Secondary
Enrolment Projections

Projection Summary Set: Baragar Summary Set
Gold Trail School District
Kumsheen Secondary

A Projection of Total Enrolment: Regular
Grade

2012

2013

2014

2015

2016

2017

2018

2019

2020

8

12

10

6

11

17

10

9

9

13

9

7

12

17

10

19

12

14

9

11

11

10

11

7

11

8

12

20

8

8

9

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

15

7

10

15

22

9

11

15

10

15

12

16

24

14

14

13

7

22

8

11

15

10

15

12

15

23

13

14

14

19

12

9

12

17

17

9

24

9

12

17

12

17

14

18

27

16

10

15

7

21

8

10

14

10

14

11

14

16

10

11

22

14

18

11

16

8

23

8

12

16

11

16

12

17

9 to 10

28

25

23

16

23

31

29

27

24

31

32

20

27

27

27

29

29

41

40

30

11 to 12

30

19

15

20

24

19

23

31

28

26

23

29

31

18

26

26

25

27

26

39

9 to 12

58

44

38

36

47

50

52

58

52

57

55

49

58

45

53

55

54

68

66

69

8 to 12

70

54

44

47

64

60

67

65

74

66

66

64

68

60

65

71

78

82

80

82

Total

70

54

44

47

64

60

67

65

74

66

66

64

68

60

65

71

78

82

80

82

9 to 10

8

6

4

1

8

9

-3

4

4

4

6

6

18

17

7

11 to 12

-5

-1

7

4

2

-1

5

7

-6

2

2

1

3

2

15

9 to 12

3

5

11

5

10

8

2

11

-2

6

8

7

21

19

22

8 to 12

-4

3

1

10

2

2

0

4

-4

1

7

14

18

16

18

Total

-4

3

1

10

2

2

0

4

-4

1

7

14

18

16

18

Change from 2016:

Year: 2016/2017
Page

1 of

1

Appendix C
2016/2017 Lytton Elementary School
Enrolment Projections

Projection Summary Set: Baragar Summary Set
Gold Trail School District
Lytton Elementary

A Projection of Total Enrolment: Regular
Grade

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

K

13

2

6

7

3

7

7

8

13

7

8

7

8

7

8

7

8

7

8

7

1

10

13

2

7

9

3

8

7

8

13

7

8

7

8

7

8

7

8

7

8

2

11

7

14

4

7

10

4

9

8

9

15

8

9

8

9

8

9

8

9

8

3

11

9

5

17

7

9

13

6

12

10

12

19

11

11

10

11

10

11

10

11

4

12

8

12

4

20

7

9

13

7

12

10

12

19

11

11

10

11

10

11

10

5

9

11

9

12

7

24

9

11

17

10

16

13

16

25

14

14

13

14

13

14

6

9

9

12

6

13

5

20

7

9

14

8

13

11

13

21

12

13

12

13

12

7

10

8

11

12

9

14

6

21

8

10

14

9

13

11

14

22

13

13

12

13

1 to 3

32

29

21

28

23

22

25

22

28

32

34

35

27

27

26

27

26

27

26

27

4 to 7

40

36

44

34

49

50

44

52

41

46

48

47

59

60

60

58

50

49

49

49

1 to 7

72

65

65

62

72

72

69

74

69

78

82

82

86

87

86

85

76

76

75

76

K to 7

85

67

71

69

75

79

76

82

82

85

90

89

94

94

94

92

84

83

83

83

Total

85

67

71

69

75

79

76

82

82

85

90

89

94

94

94

92

84

83

83
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1 Motivation
1.1 Motivation and summary
Investment in school infrastructure is one of the principle ways in which federal, state,
and local governments develop physical capital in U.S. communities. In 2008, public expenditures on school construction, land, and building acquisition totaled more than $58
billion. Of this amount, between $20 and $40 billion was spent on the construction of
approximately 2,000 new school buildings.1 This represents not just a large share of total
education-related expenditures– roughly ten percent– but a large share of overall infrastructure expenditure: in 2004, public investment in school infrastructure was $75.9 billion,
nearly as much as the $99.7 billion public investment in all forms of transportation infrastructure, including roads, mass transit, and aviation.2
In this paper, we present new evidence on the causal effect of school infrastructure investment on student test scores, neighborhood-specific public school enrollment, and housing
prices. We take advantage of a unique natural experiment in which a poor, urban school
district embarked upon a comprehensive 15-year, $1.4 billion school construction program
(believed to be the largest per-capita construction program in the nation over the period)
to produce estimates that are unbiased by the endogeneity of school construction to school
characteristics. Our empirical strategy uses the fact that occupancy dates varied widely
across schools, with the first school completed in 1998 and the last slated to be completed
in 2014. Specifically, we use a difference-in-differences comparison of test scores, home
prices, and public school attendance in neighborhoods on different construction schedules.
To the best of our knowledge, this is the first paper to establish the link between school
construction and changes in test scores and enrollment patterns.
We find strong evidence that the school construction program led to sustained gains in
reading scores for elementary and middle school students. Trends in reading scores are flat
in the years leading up to construction, but turn upwards in the year of construction and
continue to increase for at least the next six years. By the sixth year following the year
of construction, student scores rise by 0.027 standard deviations for each $10,000 of perstudent construction expenditure. For a student receiving the average level of construction
1

Estimates on expenditures vary across sources. See report from the NCEF - National Clearinghouse for
Educational Facilities and Public Education Finances 2008.
2
Source: CBO – Congressional Budget Office 2008.
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expenditure, this corresponds to a total score gain of 0.21 standard deviations. These gains
are large, but not implausibly so; roughly speaking, they are of similar magnitude to those
experienced by students who enroll in high-performing charter schools.3 There is weak
evidence of a corresponding increase in math scores.
Housing prices and neighborhood public school enrollment also respond positively to school
construction. Elementary and middle school construction raised home values by 1.3 percent
per $10,000 of per-student expenditure, and the number of school zone residents attending
public school by up to 4.4 percent per $10,000. As with the estimated reading score effects, the timing of these changes coincides with the occupancy of completed buildings.
Taken together, our student outcome, home price, and enrollment results suggest that families, and in particular families with children, place a high value on school infrastructure
investment. If families only valued infrastructure insofar as it improved education production, this would imply that raising school value added by 0.1 standard deviations would
raise neighborhood home prices by 4.7 percent, and enrollment of neighborhood residents
in public schools by 16.2 percent. Since school construction also changes neighborhood
amenities in other ways, these values should be interpreted as upper bounds on the true
elasticities.
Our findings beg the question of why school construction raises test scores. Possible pathways include the direct effects of new facilities on pedagogy, effects on student and teacher
motivation during school hours, and effects on students’ and parents’ motivation to invest in
academic production at home. Though our empirical work does not allow us to distinguish
between these channels, a survey of district principals indicates that student and teacher
motivation were at least as important as direct pedagogical effects for improving academic
outcomes.
1.2 Contributions to the literature
We build upon and link two distinct strands of literature. The first deals directly with the
effects of school infrastructure investment. There are few compelling estimates of how
infrastructure expenditures affect student performance. In a review of literature on the
3

Lottery-based evaluations of the effects of attending high-performing KIPP charter schools suggest effects of between 0.12 standard deviations per year of enrollment for reading and 0.35 standard deviations for
math (Angrist et al. 2011). Between 6th and 8th grade, students enrolled in Harlem Children’s Zone (HCZ)
schools experience reading score gains of one quarter to third of a standard deviation and math score gains of
0.8 standard deviations relative to HCZ non-participants (Dobbie and Fryer 2010).
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education production function, Hanushek (1997) reports that of 91 correlational studies
that examine the relationship between facility quality and student performance, only nine
percent found a statistically significant positive relationship, while five percent found a
statistically significant negative relationship.4 Since facility quality is closely associated
with other observable and unobservable inputs into education production, the absence of
consistent findings is difficult to interpret. Duflo (2001) uses a difference-in-differences
approach to obtain plausibly causal estimates of the effects of a large Indonesian school
construction program on educational attainment and labor market outcomes. Because her
paper focuses on the construction of schools where none had existed before, there is little
reason to think results would apply in the US, where the main challenges are those of
renovation and rebuilding.
Cellini, Ferreira and Rothstein (2010), henceforth CFR, provide estimates that are both
plausibly causal and relevant to US policy. CFR employ a regression discontinuity around
the outcomes of school district-level votes on the bond issues used to finance school construction projects to estimate the effects of school construction spending in California on
home prices and test scores. They find that a dollar of expenditure on school facilities raises
home prices by roughly $1.50, leading to an average home price increase of between 7 and
10 percent by six years after bond passage. They do not find strong effects for student test
scores. CFR’s research design has two important limitations. First, CFR use district-level
third and fourth grade test scores to measure score effects. Since district-level expenditures
are a noisy measure of the expenditures we would expect to improve outcomes for third and
fourth graders (e.g., expenditures on elementary schools as opposed to high schools), it is
likely that their estimates of test score effects are biased downward towards zero. Second,
the cost of identification via regression discontinuity is that estimates cannot necessarily be
extrapolated to districts that are not on the electoral margin of bond passage. If electoral
outcomes are a function of residents’ beliefs about the benefits of school construction, effects in marginal districts will likely differ systematically from effects for districts in which
bonds pass or fail by a comfortable amount. In sum, CFR show convincingly that the
residents of electorally marginal districts value school construction, but questions remain
about test score effects generally, and about home price and test score effects for different
types of infra-marginal districts. Of particular interest are poor urban districts, because
these districts are frequent targets of policy interventions aimed at improving school qual4

23 percent reported statistically insignificant positive relationships, 19 percent reported statistically significant negative relationships, and 44 percent reported relationships of indeterminate sign.
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ity and also tend to have the low-quality existing facilities.5 We establish for the first time
a relationship between school construction and test scores, and do so in the context of a
poor urban district with baseline facility quality similar to that in other urban districts in
the state.
The second strand of literature examines the way housing markets price the quality of
local schools. Black (1999) uses discontinuities in the prices of homes on the borders between school districts to estimate the price effects of differences between school-average
test scores. Bayer et al. (2007) nests this identification strategy within a model of housing
demand and makes the observation that much of the observed price gap is attributable to
endogenous socioeconomic segregation along district boundaries, not to test scores per se.
One implication of the finding that school quality has an independent effect on the housing
market is that changes in school quality should set off a dynamic process of residential sorting and changes in home prices. This is how the socioeconomic stratification along zone
boundary lines reported in Bayer et al. comes into existence. But because both Black and
Bayer et al. estimate static models of housing demand, they cannot observe this process as
it unfolds. We use panel data on home prices, public school enrollment, and test scores to
document dynamic changes in education production, home prices, and residency patterns
in response to the school construction intervention. Our results indicate that changes in
home prices, school enrollment among neighborhood residents, and education production
all begin at the time of occupancy. Housing markets do not appear to ‘price in’ construction projects in advance of building occupancy. School construction dramatically raises
school attendance rates among school zone residents, and students who move to neighborhoods following school construction have observable characteristics associated with higher
test score performance. Our findings on sorting into school zones are consistent with the
socioeconomic stratification observed in Bayer et al.
We also add to this literature by examining price responses to changes in education production as opposed to aggregate school scores. One limitation of Black and Bayer et al.
is that both papers use average scores within school attendance zones as their measure of
5

Filardo (2006) found that rates of investment in new infrastructure were twice as high in rich urban
districts as in poor urban districts between 1995 to 2004. Evidence of differential investment can be seen in
the heterogeneity of infrastructure quality across schools: 43 percent of schools in which 75 or more percent
of students are eligible for free lunch use portable buildings as classrooms, in contrast with 27 percent of
schools in which less than 35 percent of students are free-lunch eligible (Source: NCES Digest of Education
Statistics : Table 101.) If the marginal returns to investment in infrastructure are decreasing in the quality of
existing infrastructure, then poor districts will benefit disproportionately from school construction.
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school quality. Zone-level averages represent a mix of the causal effect of zoned schools
(i.e., education production) on scores for students living in the neighborhood and the underlying observable and unobservable test score determinants of the students attending school
within the zone. Parents trying to optimize over education production will be interested
in the causal portion of the average but not the portion that is tied to selection. We use
the school construction natural experiment to identify changes in education production at
the school zone level, and link these changes to increases in home prices. Because school
construction may make neighborhoods more desirable in other ways, our estimates should
be interpreted only as upper bounds on the true elasticities of home prices with respect to
education production.We believe they nevertheless constitute an important first attempt at
pricing educational production.
The paper proceeds as follows. In section 2, we describe the school district and the school
construction program. In section 3, we present a theoretical model that we use to guide and
interpret our empirical specifications. In section 4, we describe the student and home price
data we use to conduct our analysis. Sections 6 through 8 present our empirical findings on
the home price, residency, and test score effects of school construction. Section 9 discusses
the impact of school construction on student behavior, and describes the results of our
survey of school principals. Section 10 concludes.

2 The natural experiment
2.1 The school district
Our project focuses on the public school system in New Haven, Connecticut, which we will
refer to as NHPS or the District. New Haven is one of the largest districts in Connecticut
and is similar to many urban school districts in the United States. The students mostly come
from poor families and overwhelmingly belong to minority groups that have traditionally
lagged in educational outcomes such as graduation rates and test scores. The District has an
enrollment of approximately 22,000 students, of whom more than 80 percent are eligible
for free lunch and approximately 90 percent are either black or Hispanic. One out of four
students speaks a language other than English at home. High school dropout rates are
triple the state average and test scores are substantially lower than those in the rest of the
state.Table 1 summarizes the demographics of the students in the district and contrasts them
to state averages in 2009.
5

In Connecticut, poor urban districts typically have infrastructure of lower quality than other
districts. Early in the school construction program, NHPS’ facilities were roughly comparable to those of other in-state urban districts. In 2001, public schools in New Haven and
Hartford, another urban district in Connecticut, were on average well over 50 years old, and
in both cities more than half of schools reported problems related to basic service systems
such as heating, air conditioning, plumbing, and lighting, compared to less than one third
of schools in Connecticut as a whole.6
Table 1: Student Demographics and Academics in New Haven and Connecticut
as a whole
NHPS

Connecticut

Hispanic

34.5%

16.5%

Black
White

51.3%
12.0%

13.8%
65.0%

Free Lunch

80.5%

32.9%

English Language Learns
English Not Spoken at Home

11.9%
25.5%

5.3%
13.1%

At Goal or Proficient (CMT)

43.0%

69.0%

Source: Connecticut Department of Education.
CMT : Connecticut Mastery Test is a standardized test score given to all children in
grades 3 to 8.

2.2 The school construction project
In contrast to many urban districts, NHPS has had the political and financial backing to
enact an ambitious infrastructure investment program. An important contributor to the successful execution of this project was the availability of federal and state financing: the
District paid for only 23 percent of the total cost of buildings completed by 2010. The
School Construction Project (SCP) had a dramatic affect on primary- and secondary-school
infrastructure across the city. The first SCP school was completed in 1998, and the last is
6

The Connecticut Department of Education collects information on school infrastructure by surveying the
school principles. Table A-I shows the frequency with which principals rated service items such as heating,
plumbing and air conditioning as either fair or poor in New Haven, Hartford, and Connecticut as a whole in
2001 and 2009.
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scheduled to be completed by 2014. Projected total spending is $1.4 billion, with $1.1 billion spent on projects that had been completed by 2010. Of 42 school buildings,7 12 had
been rebuilt completely by 2010, and 18 had been renovated. An additional seven were
under construction or under design. The remaining five buildings, all of which house interdistrict magnet or small K-1 schools, will not be rebuilt or renovated. School renovations
were generally substantial: mean expenditure on renovated schools was $33 million, compared to a mean expenditure of $38 million on the rebuilt schools (all dollar values refer
to 2005 dollars). The project served students at all educational levels: of nine high schools
in the district, five had been rebuilt or renovated and occupied by 2010, with an additional
high school in the construction stage. Similarly, of 33 total elementary or middle schools,
25 had been rebuilt or renovated and occupied by 2010, with work on an additional six in
the planning or construction phase. The top two panels of Table A -2 describe the scope
of the SCP.
Though the changes made to schools varied depending on the condition of the existing
school, SCP administrators did target a number of areas for improvement at all schools.
One priority was heating and air conditioning. Prior to the SCP, many schools did not have
air conditioning, and some had inadequate heating. A second was classroom technology.
Classrooms in new and renovated schools were designed to facilitate the use of computers,
and science and media facilities for school-wide use were also improved. A third was
community access. SCP administrators designed gyms, playgrounds, and meeting spaces
to allow for use by community members as well as students. A fourth was to decrease
energy and maintenance costs. A fifth and slightly more abstract goal of the SCP was to
make schools more ‘livable’ through subtler changes in design. The design of new school
buildings often allowed for more natural light than in the old buildings, and a portion of the
budget for each school was allocated to public artwork. For a more detailed description of
several of the school construction projects, see the Supplemental Appendix.
School expansion was not among the primary goals of the SCP. In fact, the SCP took place
in a time of declining overall demand for classroom space in the District: our data show
that District enrollment has been in decline since at least the 2002-2003 school year, before
which only four projects were completed. Nor did the SCP seek to change the allocation
of students across the district. There were no changes in school zone boundaries over the
7

This count omits charter schools and transitional schools for at-risk youth, and counts each address
separately for schools with multiple addresses.
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period. One consequence of the neutrality of the SCP with respect to enrollment was that
new and renovated buildings typically did not offer much more classroom space than the
facilities they replaced. Among the sixteen projects for which we were able to recover
pre- and post-completion classroom square footage, the median change was less than seven
percent. Classroom space fell by 6.5 percent in the District’s best-performing school.
The SCP had a pronounced effect on the quality of the school environment in the District.
One way to see this is to track changes in the quality of District schools and compare them
to changes at the state level and in other urban districts. Between 2001 and 2009, the
percentage of schools reporting failures in basic services like air conditioning and lighting
fell from 32 to 18 percent at the state level, and from 54 to 30 percent in Hartford, another
poor district in Connecticut. The percentage of NHPS schools reporting such failures fell
from 53 to 14 percent. The SCP pushed the quality of NHPS infrastructure from far below
the state average to somewhat above it.8
2.3 Selection of schools in the SCP
Our goal is to identify the effects of school construction on community and student outcomes using a difference-in-differences approach. It is therefore of critical importance for
the internal validity of our analysis that school construction not be a result of student or
community choices. For instance, if schools were chosen for renovation based on projected performance on state tests, our estimates of the effects of construction would likely
be biased. Our results would be similarly compromised if the SCP only placed schools in
neighborhoods where crime was already dropping.
Fortunately, discussions with SCP administrators and empirical investigation indicate that
the process by which schools were chosen was largely exogenous to community-specific
factors. First, it is important to note that the comprehensive nature of the SCP rendered
the question of which schools should be renovated irrelevant; instead, the key question
adminstrators faced was how to choose the order of construction. SCP administrators have
stated to the authors that, with the exception of the first few schools, the determinants of
construction order were primarily logistical and design hurdles, not community or student
characteristics or demands. This claim is consistent with what we observe in the data. As
shown in Figure 1, there is no discernible geographic pattern to the order in which schools
8

See Table A -1.
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were constructed. Nor do schools built or renovated in the early phases of the SCP differ
from schools constructed in the project’s later phases in terms of student demographics.
Table 2 compares students in schools constructed prior to 2006 (the approximate midpoint
of the project in terms of completed buildings) to students in schools constructed after 2006.
There are no statistically or economically significant differences between the characteristics
of students in schools constructed in the first half of the project and the second.9 In short,
the timing of school construction does not appear to have been endogenous to student and
community characteristics.
A related question is whether school construction projects coincided with other school- or
community-level interventions. If a separate community center were built next to every
newly constructed school, it would not be possible to separate the effects of one from the
effects of the other using our methodology. It is difficult to conclusively verify the absence
of additional interventions, but district officials were not aware of any such policies.
Table 2: Characteristics of Treated and Untreated Schools in 2006
Untreated

Treated

21

18

Male

0.51

0.50

0.622

Black
Hispanic

0.53
0.32

0.54
0.32

0.886
0.949

English Language Learners (ELL)
Special Education

0.14
0.08

0.100
0.08

0.38
0.506

Free Lunch

0.80

0.78

0.623

Count (total)

p-value

Note: Comparison of student body characteristics of treated and untreated schools at
the project midpoint in terms of occupied buildings (2006). The p-value is from the
t-test of equality across the two groups. The joint test fails to reject the null hypothesis
of no relationship between the two groups at conventional levels.
9

Informative cross-group comparisons of test scores are not feasible because we do not have test score
data prior to 2004, and many schools in the treated category had already been treated by then. Comparisons
of 2004 or 2006 scores would reflect the effects of treatment whether or not initial assignment was balanced.
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Figure 1: School completion by date and location.

41.36

Bet you can’t see me

41.34

41.32

41.3

41.28

41.26

41.24
-73

Built between 1995 and 1999
Built between 2000 and 2004
Built between 2005 and 2010

-72.95

-72.9

-72.85

Note: Different shaped symbols indicate schools that were completed in different moments of time.

It is also important to ask why district officials chose to pursue such an ambitious infrastructure project. In particular, one might imagine that the district embarked upon the project
to compensate for particularly decrepit pre-SCP facilities. If this were the case, it would
compromise the generalizability of our results to districts with better baseline levels of
infrastructure. As we have discussed above, this is not the case: school buildings in the
district were not in observably worse condition than school buildings in similar cities. That
said, we caution against applying our findings to schools in wealthier districts with average
or above-average levels of existing infrastructure.
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3 Economic Framework
3.1 A conceptual model
To provide context for our empirical work, we present a simple theoretical framework of
neighborhood choice and school performance in a dynamic setting. We use the framework
to explore the relationship between home prices, neighborhood choice, and school performance in a way that clarifies the assumptions necessary for unbiased estimation of the
causal effects of school construction on home prices and test scores using variation in the
timing of construction projects.
Let a measure of families reside in the district. Families are differentiated in terms of
preferences for local amenities θi and resources ωi . School quality is one important local
amenity. Each period, an exogenously selected proportion γ of individuals leave the district, and a demographically equivalent proportion enter, so that the distribution of θi and ωi
within the district remains constant over time. This assumption simplifies discussion and
will not affect our conclusions so long as school construction does not have a large effect
on cross-district migration.
All district residents must choose a home h ∈ H in which to live. Each home is located
within a school zone z ∈ Z, and the supply of homes within each zone is fixed. District
residents who lived in the district in the previous period may choose either to remain in
their current home, or to pay a fixed cost C to relocate within the district. If they choose to
relocate within the district in period t, their indirect utility can be written as

U(θi , ωi ) = max

z∈Z,h∈H

T
X



β (s−t) E u(κz , χz , X h , phzt ; θi , ωi ) Ωit − C

(1)

s=t

Here, κz is the quality of the school for zone z, χz are the local amenities, X h are the
characteristics of home h, and phzt is the price of purchasing home h in zone z at time t.
0 < β < 1 is a discount factor. The expectation is taken over an information set given by
Ωit which can include beliefs regarding the timing of specific school construction projects.
New district arrivals face the same problem but do not pay the fixed relocation cost.
This model captures in a general way the dynamic considerations that underly the interrela-
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tionships between migration, school enrollment, and school quality. Models of this type are
not analytically tractable, and present substantial computational challenges as well (Meghir
and Rivkin (2010), Kennan and Walker (2011)). These challenges are beyond the scope of
this paper. Instead, we employ the model as a conceptual guide for predicting the effects
of school construction, and assessing the biases that may arise in reduced-form estimates
of these effects.
We focus in particular on three intuitive implications of this model:
i. School construction projects that raise neighborhood amenities χz or school quality
κz will tend to raise home prices in that neighborhood. Excess demand for that
location, given the original prices, will come from existing families who want to
readjust and also newly arrived families who will choose that location with a higher
probability.
ii. If families with school age children value school quality more than families without
children, raising κz will tend to raise the share of families with children in neighborhood z. Further, if families with some values of θi and ωi value school quality
or amenities more than others, school construction will change the distribution of
preferences and resources across neighborhoods.
iii. In the short run, the size of price and demographic responses to school construction
will rise with the size of associated changes in school and amenity quality, decline
with fixed cost C, and rise with migration rate γ. The larger the positive impact
of school construction and the easier it is for residents to respond, the larger price
changes and demographic consequences will be.
The first two points indicate that we can interpret increases in neighborhood-specific property values and populations of families with children as evidence that school construction
had an impact on school effects and/or amenities. The second and third points indicate
that selection of students into schools and neighborhoods will be an important challenge to
deal with in the estimation procedure, and provide some insight into when selection problems will be more or less severe. The next section describes our procedure for estimating
reduced-form effects of school construction on home prices, residential choice, and test
scores.
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3.1.1 Empirical Model for Home Prices
Home prices are a function of neighborhood amenities χz , school quality κz , and specific
home characteristics X h . This function may vary over time as the characteristics of neighborhoods and neighborhood residents change. It also depends on the school construction
timeline: families will price in school construction as information about the project enters
their information set Ωit .
To estimate this function, we assume linearity, so that

phzt = Xth β + αt + αz + γz · t + gt,{ℓ} (Sz ) + ǫz (t)h

(2)

We approximate the variation in prices that is unrelated to school construction using a
set of time-varying property-level components (Xth β), neighborhood effects (αz ), districtwide time effects (αt ), and neighborhood level time trends (γz t). School construction enters
the price equation through a function gt,{ℓ} (Sz ) that maps per-capita investment in school
construction Sz to prices, and ǫz (t)h is an i.i.d noise component.
We choose the form of gt,{ℓ} to balance our preference for simplicity with the need to
reflect the fact that school construction projects will be priced in gradually. Let {ℓ} =
{ℓf z , ℓcz , ℓoz }, where ℓf z is the date the project in neighborhood z was announced (the
‘filing date’), ℓcz is the date construction began in neighborhood z, and ℓoz is the occupancy
date for the project in neighborhood z. Then

gt,{ℓ} (Sz ) = Sz × (δf 1[t ≥ ℓf z ] + δc 1[t ≥ ℓcz ] + δo 1[t ≥ ℓoz ]) .

(3)

Home prices jump discontinuously as the project enters each new phase. The idea is that
home prices reflect the expected future value of the school to the neighborhood, and therefore change as uncertainty regarding the project is resolved. Effects are scaled by the per
capita dollar value of the project, computed by dividing total cost by total occupancy.
Substituting equation Equation 3 into equation Equation 2 leads to a difference-in-differences
style specification with three phases of treatment. That is, we estimate the effect of school
construction on home prices by comparing changes in home prices in neighborhoods in
which projects were announced, constructed, or occupied to simultaneous changes in home
13

prices in neighborhoods where those events did not occur or occurred at different times. For
this model to yield unbiased estimates of construction effects, a) treatment dummies must
not be correlated with changes in the unobservable price determinants of transacted homes,
and b) treatments cannot coincide with other discontinuities in neighborhood-specific trends.
Assumption a) will be violated if families with the resources and tastes to select into neighborhoods with new schools prefer homes that are unobservably more expensive than other
families. Fortunately, we can use assessor estimates of ‘unobserved’ home quality to address this issue directly. We discuss this in more detail in the section 5. As mentioned
above, discussions with district officials do not indicate that assumption b) is a major concern.
3.2 Academic Achievement
Let the academic outcomes of child i at the school for zone z in grade g be given by
Tizg = κz + ηig + Xi β + ǫgiz

(4)

where κz is the school’s value added to the student’s test score, Xi are observed student
demographics, and ǫgiz is an i.i.d. shock. The ηig are unobserved factors that determine test
scores, such as parental investments or student effort. In general, the ηig will be correlated
with family resources ωi and preferences θi ; we posit a specific relationship below.
The school value added κz can be interpreted as a function of a variety of inputs, such as the
quality of teachers and administrators, the school culture, and school infrastructure. Given
that families choose their neighborhood through Equation 1, the assignment of students to
schools is not orthogonal to unobservable student characteristics ηig . This means that it is
not possible to directly estimate Equation 4 and recover κz , even when conditioning on Xi .
This is a classic problem of selection.
As with housing prices, we allow school construction projects to shift school quality κz
through a step function which varies with time relative to occupancy of the new school
building. We restrict the effects of school construction to be homogeneous across individuals at each time relative to treatment. That is,

κz = κz (ℓ) = κz + δℓs Sz
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(5)

where ℓ denotes time relative to occupancy (in this case measured in academic years), and
δℓs is the effect on school value added at time relative to treatment ℓ for each dollar or percapita neighborhood-specific expenditure Sz . We interpret δℓs as the cumulative effect of
current and lagged school construction treatments; i.e., we do not attempt to distinguish
between the effects of having a new school this year on this year’s score from the effects of
having a new school last year on this year’s score.
We also allow the construction project to affect the unobserved student and family contribution to test scores by changing the effort parents and students put into schoolwork. This
is expressed through the unobserved component of student test scores ηig . We model ηig
as a function of all current and prior investments that are not contingent on construction,
η(θi , ωi ), plus a component that changes with the time relative to occupancy of the new
school building and per capita school building expenditures:

ηig

=

ηig (ℓ)

=

g
X

ρgs [Is (θi , ωi )] + δℓf Sz = η gi (θi , ωi ) + δℓf Sz

(6)

s=0

The ρgs are discount factors that capture the effects of year s inputs on grade g outcomes.
Like the δℓs , the δℓf are restricted to be the the same for all students and are interpreted as
the cumulative impact of construction to date.
Substituting Equation 5 and Equation 6 into Equation 4 we obtain the following expression
for student test scores:
Tigz =κz + δ s D(ℓ)Sz + η gi (θi , ωi ) + δ f D(ℓ)Sz + Xi β + ǫiz
=κz + η gi (θi , ωi ) + ∆D(ℓ)Sz + Xi β + ǫiz

(7)
(8)

D(ℓ) is a row vector of indicator variables which signal time relative to occupancy of
the new school building for ℓ ∈ {ℓmin , ..., ℓmax }. δ f = [δℓfmin , ..., δℓfmax ]′ , δ s is defined
analogously, and ∆ = δ s + δ f is a vector of the added family, student and school effects
of the school construction project. Separately identifying δ f and δ s would require data on
student and school investment that cannot be obtained in practice. Our goal is therefore to
estimate ∆, the total effect of school construction on academic achievement.
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3.2.1 Post-randomization readjustment and effect identification
Bias in OLS estimates of ∆ in Equation 7 stems from correlation between D(ℓ) and κz
or η gi . We will control directly for neighborhood effects in each of our empirical specifications, and in some specifications control for neighborhood trends as well. Coupled
with the fact that school construction was not systematically associated with other school
policy changes, this mitigates our concern about bias arising through correlation with κz .
Further, because the initial assignment of school construction projects is unrelated to student characteristics, D(ℓ) is orthogonal to all student-specific investments and locational
choices undertaken prior to knowledge of school construction. It follows that if families
do not make location choices in response to school construction, OLS estimates of school
construction effects will return unbiased estimates of ∆. The extent to which OLS estimates are in fact biased depends on both the level of readjustment (which in turn depends
on within-district relocation costs C and district arrival rate γ) and on the relationship between neighborhood choice determinants (θi , ωi ) and test score determinants ηgi (θi , ωi ). If
families readjust, but do so in a way that is independent of test score inputs, OLS estimates
will not be biased.
We consider three reduced-form estimators of ∆, each of which is unbiased under different
assumptions about the readjustment process and the error structure. The estimators and the
assumptions required to yield unbiasedness are as follows:
i. OLS Estimator:

Tigz = τzg + τt + ∆D(ℓ)Sz + Xi β + eiz

(9)

τzg and τt are grade-school and academic year fixed effects, respectively. We must
assume D(ℓ) is orthogonal to η gi for all ℓ. This assumption holds if school construction projects are assigned randomly and families either do not readjust their school
choices or readjust in a way that is uncorrelated with score determinants η gi .
ii. Student Fixed Effect Estimator:

Tigz = τzg + τt + τi + ∆D(ℓ)Sz + eiz
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(10)

τi are individual-specific fixed effects. Here, D(ℓ) may be correlated with η gi for
any ℓ, but we restrict η gi = η i for all g. In this case the fixed effects estimator
will recover estimates of ∆, as the individual level heterogeneity in unobservable
characteristics ηi will be captured in τi . This assumption will hold if ρgs = 0 for all
s greater than the lowest g for which we have valid test score observations. Even if
these assumptions fail, value added estimation will improve on OLS estimation to
the extent that conditioning on past scores weakens the relationship between school
construction treatment and unobservable score determinants.
iii. Value Added Estimator:

Tigz = τzg + τt + πTi,g−1,z + ∆D(ℓ)Sz + Xi β + eiz

(11)

This estimator is identical to OLS but controls for lagged test scores. Even if D(ℓ)
is correlated with η gi , value added estimation yields unbiased estimates the effects of
current-year school construction under two assumptions.The first assumption is that
the effects of all test score inputs–including lagged school construction treatments–
decay geometrically year to year. The second is that contemporaneous investments
are orthogonal to D(ℓ). The geometric decay assumption in particular is strict and
likely to be invalid (Todd and Wolpin (2007), Rothstein (2010)). Even so, value
added estimation offers advantages over OLS estimation in that it controls directly for
individual-specific heterogeneity in scores. Value added estimation also addresses a
weakness of FE estimation by allowing for (heavily parameterized) individual effects
that vary over time.
None of these estimators is perfect. OLS estimates will likely be biased if locational choices
respond to school construction plans once they are revealed. Fixed effect and value added
estimators allow for a flexible readjustment process, but require strong assumptions on
the form of ηgi . Below, we present evidence that families do change locational choices
in response to construction. We therefore focus our analysis on the fixed effect and valueadded estimators rather than the OLS specification. If these estimators yield similar results,
and the timing of observed effects closely follows the timing of the school construction, we
will interpret our findings as strong evidence of an effect of school construction on student
scores.
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4 Data
4.1 Home sales data
Our home sales data is a complete record of all residential property sales that took place
in the school district between January 1st, 1995 and January 31st, 2010. We obtained
this data from administrative records maintained by the Office of the City Clerk. The
data include sale prices as well as a variety of property and home characteristics. These
characteristics include property address and acreage, home square footage, the number of
bedrooms, bathrooms, and total rooms, and the ‘style’ of the property (e.g., ‘Georgian,’ or
‘multi-family’). The data also include a subjective evaluation of each home made by the
town tax assessor. These evaluations are categorical and range from ‘poor’ to ‘excellent.’
The assessor’s evaluations have substantial explanatory power even after conditioning on
observable home characteristics, and therefore can be interpreted as a measure of what
would in most cases be deemed ‘unobservable’ home quality.
We match homes to their zoned schools using the district’s school assignment guidelines.
We focus our analysis on construction of elementary and middle schools because District high schools are generally not bound by neighborhood zones and enroll students from
across the district.
Table 3 summarizes the home sales data. Between the beginning of 1995 and January 2010,
there were 14,266 residential properties sold in the district. The pace of sales was relatively
slow between 1995 and 1999, during which time 2,817 homes were sold, and picked up
thereafter to a rate of over 5,000 homes per five year period. We were able to match nearly
all of the sales records to elementary-middle-high school triplets. Non-matches were due to
incomplete address records in the sales data or omissions from the school assignment list.
The average price of a home sold in the district rose from $120,301 between 1995 and 1999
to $164,345 between 2000 and 2004 to $245,909 between 2005 and 2010. This occurred
even though characteristics of the transacted homes did not change very much: square
footage, acreage, and number of rooms all remained relatively constant between 1995 and
2010. About 40 percent of homes sold in each period were deemed by the assessor to be
high quality, a constructed binary designation that includes good to excellent ratings.
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Table 3: Fifteen Years of District Home Sales

1995-2010

1995-1999

2000-2004

2005-2010

14266
14081

2817
2772

5784
5718

5665
5591

188,000
156,000

120,000
101,000

164,000
140,000

246,000
213,000

Square feet
Acreage

1956
0.12

2026
0.14

1948
0.12

1929
0.11

Bedrooms
Bathrooms

3.64
1.88

3.60
1.87

3.62
1.89

3.67
1.89

Rooms
High quality

7.98
0.39

7.92
0.45

7.98
0.38

8.01
0.37

Number of Homes Sold
Matched to schools
Price (mean)
Price (median)

Note: Data describe the population of home sales in New Haven over the 1995-2010 period. Sales
are counted as matched to schools if we can locate the address on the map of school zones and
assign it elementary, middle, and high schools. Prices are in 2005 dollars and rounded to nearest
1000. High quality is equal to one if the it is described as ‘good,’ ‘above average,’ or ‘excellent’
in assessor’s records.

4.2 Student residency data
To examine the impact of the SCP on residential choices, we use data on the addresses
of enrolled students for the academic years 2002-2003 through 2009-2010.10 As with
the home sales data, we map student addresses to neighborhoods by zoned elementary-,
middle-, and high-school triplets. The idea is that public school enrollment levels reflect
the outcomes of the location choice process for families with children.
Table 4 presents the means and standard deviations of neighborhood-year observations of
school enrollment levels and flows. Over the period in question, average enrollment in a
district neighborhood was 740, and trended downward from an average of 794 students
per neighborhood in 2004 to an average 693 students per neighborhood in 2010. The
lower rows of Table 4 decompose this change into cross-district and within-district inflows
and outflows. Inflows count the number of enrolled students living in a neighborhood
in a given year who were not enrolled in the district in the previous year, or who were
enrolled but lived in a different neighborhood. Outflows count the number of students who
10

We refer to academic years using the spring year from this point forward.
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lived in a given neighborhood and were enrolled in a district school last year, but this year
either were not enrolled or remained enrolled but moved to a different neighborhood. On
average, 215 students are new to a neighborhood each year, while 233 students leave. This
is consistent with the observed pattern of decreasing enrollment over time. Note that both
inflow and outflow counts capture a wide variety of student movements. Inflows include
district residents entering public school for the first time, students arriving from out of town
in time for fifth grade, and students whose families move across town at any point during
a students’ time in the district. Outflows include students who drop out, graduate, switch
neighborhoods within the district, or leave the district entirely.
We further decompose inflows (outflows) by students’ starting point (destination). Specifically, we define intra-district inflows and outflows as those in which a student switches
neighborhoods within the district but remains enrolled in school. Interdistrict inflows then
consist of students who are new to district enrollment, while interdistrict outflows consist
of students who leave the district. Intradistrict inflows and outflows must be equal in any
given year,11 so changes in total district enrollment are determined by interdistrict flows.
On average, about 89 students– 12 percent of the average enrollment level– arrive and
leave neighborhoods each year through intradistrict flows. We see in Table 4 that on average a neighborhood gains 126 enrollees through interdistrict inflows in a given year, but
loses 140 enrollees through interdistrict outflows. The overall picture painted by data on
neighborhood-level enrollment and flows is one of a school district that is shrinking in size
and in substantial residential flux, as students enter and leave the district and move within
it.
11

Differences in standard deviations are expected and reflect the fact that intra-neighborhood inflows and
outflows can have different distributions even if they have the same mean.
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Table 4: Mean and Standard Deviation of School enrollment by neighborhood

Enrollment
Inflows
Inflows: inter.
Inflows: intra.
Outflows
Outflows: inter.
Outflows: intra.

N

Total
740
386
215
113
126
66
89
52
229
121
140
75
89
53

2004
794
413
233
118
138
69
95
54
230
128
135
72
95
62

2007
712
374
209
113
114
60
96
58
262
130
166
84
96
55

2010
693
379
200
107
122
68
78
44
199
99
122
63
78
41

200

25

25

25

Note: Student enrollment in district public schools by neighborhood-year. Within each row, the
upper number is the variable mean and the lower number is the standard deviation. Inflows represent students new to a neighborhood between current year and previous year. See text for a
description of the distinction between inter- and intra-district in- and out-flows.

4.3 Test score data
To assess the effect of the SCP on academic outcomes, we use student microdata for the
academic years 2004 through 2010. Key variables include student race, English Language
Learner (ELL) status, special education status, free or reduced-price lunch status, and student scores on state-mandated assessment tests (the Connecticut Mastery Test, or CMT),
which we standardize using state-level means and standard deviations within grade-year
cells. Table 5 shows summary statistics for the students in our data. We have data on
152,151 student-years over the seven-year window, reflecting a district size of about 22,000
students. Black students make up roughly half of all students, and Hispanic students account for another 35 percent. Because the proportion of free lunch students is so high, all
district students receive free lunch at school. Each year, the district sends home a survey
requesting income data so that they can renew district-level free lunch eligibility, and our
data reflects the results of this survey. Generally about 80 percent of students report being
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free or reduced price eligible.12 Mean reading and math scores in the district were approximately two thirds of a student-level standard deviation below state means throughout the
period.
Table 5: School district demographic profile

Total

Matched

In-district matched

FE sample

VA sample

152151

136883

123275

38191

20584

Black
Hisp.

0.52
0.35

0.52
0.35

0.53
0.36

0.51
0.38

0.51
0.39

ELL
Spec. Ed.

0.11
0.11

0.12
0.1

0.13
0.1

0.12
0.07

0.11
0.06

F/R lunch

0.74

0.76

0.77

0.85

0.92

Reading
Math

-0.66
-0.63

-0.65
-0.62

-0.69
-0.66

-0.65
-0.59

-0.63
-0.57

PK-2
Gr. 3-8

0.31
0.41

0.26
0.45

0.27
0.46

0
1

0
1

Gr. 9-12

0.27

0.29

0.27

0

0

N

Note: Characteristics of student population observed in microdata. Unit of observation is the student-year.
‘Total’ column includes all students in district. ‘Matched’ column includes student-years with matched addresses. ‘In-district matched’ includes student years with matched addresses for in-district students only (i.e.,
not students from neighboring towns). ‘FE sample’ column describes student-year obs. with current-year
scores for students who are never enrolled in transitional schools, and have test scores less than three standard deviations above or below district mean. ‘VA sample’ column introduces lag-score requirement.Reading
scores and math scores standardized using state-level means and standard deviations.

When conducting our analysis of test scores, we restrict our student sample in a number
of ways. Since treatments take place at the neighborhood level, we eliminate enrollment
records that cannot be matched to addresses. As shown in the second column of Table 5,
matched students tend to be older than the student body as a whole but are otherwise demographically indistinguishable. We also eliminate out-of-district students who enroll in
district schools, because these students cannot be matched to neighborhood-level treat12

In 2005, the district school lunch survey estimated that only 35 percent of students were eligible, a sharp
break with both earlier and later datapoints. District officials attribute this to poor survey design in that year,
combined with the limited incentives parents have to fill out the forms. We experimented with dropping the
free lunch dummy from our analysis. This generally increased both the magnitude and sign of our results, so
to be conservative we chose to include the variable despite its inconsistency across time.
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ments.13 The third column of Table 5 describes these students, who again resemble the
broader student population.
To construct our analysis sample from the sample of in-district students with matched addresses, we make several further sample trims. We eliminate students who attend ‘transitional’ schools– schools specifically for struggling students– in any of our data years. We
eliminate these students because transitional schools are not tied to specific school zones,
and because we are interested in the effects of school construction on students in standard academic programs.14 We also drop student-year observations with test scores more
than three standard deviations above or below the mean. The goal of this cut is to limit
the impact of score outliers on our analysis, but in practice our results are not sensitive to
changing or eliminating the threshold.
In our main analysis sample, used for fixed effect estimation, we include all remaining
student-year observations with valid scores. This requirement eliminates students in nontested grades: the CMT was administered in grades three through eight between 2006 and
2010, and in grades four, six, and eight prior to 2006. Students in other grades are dropped.
This sample is described in the fourth column of Table 5. In our value added analysis,
we include only students with nonmissing current- and prior-year scores. This sample is
described in the fifth column of Table 5. The prior-year score requirement eliminates all
students in academic years 2004 and 2005, third and fourth graders in 2006, and third
graders between 2007 through 2010. Though requiring the presence of baseline scores
reduces our sample size from 38,191 to 20,584, students in the value added sample do not
differ substantially from students in the fixed effects sample in terms of their observable
characteristics.

5 Effects on home prices
Table 6 reports our estimates of three versions of equation 2. We report results for elementary school and middle school construction only, since high school assignment is generally
not neighborhood based. The first column includes year effects, seasonal effects, observable home covariates, neighborhood intercepts and slopes, and high school construction
treatment variables as controls. We find that sale prices rise by 0.29 percent per $10,000
13
14

These students enroll in District schools through regional school choice programs.
Including these students does not affect our findings.
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of per-capita construction expenditure upon filing, 0.13 percent upon the beginning of construction, and a further 0.85 percent upon occupancy. The prices changes at filing and
construction start are not significantly different from zero, but we reject the hypothesis
that the change at occupancy is zero at the five percent level. The estimated total effect of
construction– the sum of the score gains at each project phase– is 1.27 percent per $10,000
in per capita expenditure, and is significantly different from zero at the five percent level.
Multiplying the total effect by the average level of per capita expenditure across all houses
in the regression sample (roughly 8.1) shows that the average effect of elementary and
middle school construction was to raise home prices by a total of 10.2 percent.
In column II, we add controls for assessor-measured ‘unobservables’ to the regression. This
causes our estimated effects to rise slightly: prices increase by 0.95 percent per $10,000
in per-capita expenditure upon occupancy, and by 1.38 percent in total. The estimated average effect of construction on home prices rises to 11.1 percent. In column III, we add
a interaction term between dollars of per-student expenditure, a post-occupancy dummy,
and years post occupancy. This allows the post-occupancy effect to deteriorate or increase
over time. The estimated effect, labeled δos , is small and statistically insignificant. It appears that school construction has a significant and large effect on home prices, and that
our results are not driven by neighborhood-specific trends or by changes in the unobservable characteristics of homes sold, and that post-occupancy effects do not decay as time
passes.
To put the size of these effects into perspective, it is useful to construct a back-of-theenvelope estimate of the total effect of elementary and middle school construction on tax
revenues and compare it to the total cost of the project. Assume for the purposes of this
exercise that the average effect of school construction on the value of all district real estate
(residential and non-residential) is the same as its average effect on the price of transacted
homes. Assume further that there are no spillover effects, so that school construction in one
neighborhood does not affect the prices of homes in other neighborhoods. Then the change
in annual tax revenues resulting from construction of elementary and middle schools can
be written

δtax = Real estate value × Tax rate × Average effect
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Table 6: Elementary and middle school construction and home prices

I

II

III

δf

0.0029
(0.0027)

0.0033
(0.0027)

0.00322
( 0.0024)

δc

0.0013
(0.0021)

0.0011
(0.0021)

0.0010
( 0.0025 )

δo

0.0085**
(0.0038)

0.0095**
(0.0037)

0.0095**
(0.0035)

δos

-0.0010
(0.0033)

δpre

0.0042

0.0044

0.0042

δtot

(0.0040)
0.0127**

(0.0040)
0.0138**

(0.0040)
0.0137**

Average Effect

(0.0058)
0.102

(0.0057)
0.111

(0.0059)
0.110

Year effects
Season effects

Yes
Yes

Yes
Yes

Yes
Yes

House Covariates
High School const.

Yes
Yes

Yes
Yes

Yes
Yes

Neighborhood Fixed Effects
Neighborhood Slope

Yes
Yes

Yes
Yes

Yes
Yes

Quality

No

Yes

Yes

Neighborhood Clustering
N

Yes
13559

Yes
13551

Yes
13551

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1%
level. Results from a regression of log home sale price in 2005 dollars on time relative to filing, occupancy, construction of neighborhood elementary and middle schools (per $10,000
in per-capita expenditure), and the indicated covariates. δf , δc , and δo refer to effects observed upon project announcement, construction start, and occupancy, respectively. δos is a
slope parameter that allows δo to change with years post-occupancy. δpre = δf + δc , and
δtot = δf + δc + δo . Average effects are equal to δtot multiplied by average per-capita expenditure weighted by home sales. HS construction treatment variables are included but not
reported. Standard errors are clustered at the neighborhood level.

The most recent assessed value of the stock of real estate in New Haven is $5.2 billion
(in 2005 dollars), and the property tax rate is 0.0439. Combining these values with the
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estimated average effect from column II (11.1 percent) indicates that δtax is equal to roughly
$25 million. If, as reported in column III, effect sizes do not diminish significantly over
time, and if city government can borrow and lend at a five percent rate of interest, then the
costs of delaying investment in school construction are quite high: a ten year postponement
of the stream of $25 million payments has a present value cost of $218 million. This
represents more than a fifth of the $1.07 billion of total expenditures on elementary and
middle school construction. The key point here is not that this value represents a precise
estimate of the cost of postponing investment, but rather that the value District residents
place on school construction investment is large enough that the District can expect to
mechanically recoup at least some portion of its costs through increased tax revenue.
Before moving on, it is worth noting that these results do not rule out forward-looking behavior on the part of home-buyers. Roughly a third of the total effect of school construction
accrues prior to building occupancy, though these pre-effects are not statistically significant
by themselves. And even if pre-occupancy price effects are in fact zero, this is consistent
with a model in which home-buyers are forward-looking but skeptical about the prospects
for project completion.

6 Effects on school enrollment
At least two distinct stories are consistent with our finding that school construction increases home prices. The first is that school infrastructure is a selling point for homeowners regardless of whether they have children they intend to enroll in a neighborhood
school. For example, homeowners may value local amenities like swimming pools or playing fields. The second is that price increases are driven by the desire of homeowners to
enroll their children in the rebuilt schools. These stories are not mutually exclusive, but
have different implications for the effects of infrastructure investment on schooling demand and community demographics. In this section, we examine the relationship between
schooling demand and the residency patterns for district students, and find support for the
second story, though we cannot rule out the first using the data at hand.
Figure 2 and the first column of Table B -3 display estimated enrollment elasticities computed using a regression of log public school enrollment by neighborhood on per capita
infrastructure investment, year fixed effects, and neighborhood fixed effects. The coefficients on treatment dummies for years more than five years prior to building occupancy are
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restricted to be zero, and coefficients on treatment dummies corresponding to six or more
years after treatment are restricted to be the same. In the four years prior to occupancy,
the effects of school construction on neighborhood enrollment differ significantly from enrollment levels six or more years pre-occupancy, but effect sizes are small. Beginning in
the year of occupancy, the enrollment effects begin to rise, and continue to do so for the
next five years. The trend flattens out six or more years post-occupancy. By this point,
$10,000 of per capita school construction expenditure raises neighborhood enrollment by
4.4 percent. Note that because these findings reflect changes in where students live, they
cannot be a mechanical result of changes in school capacity.
Figure 2: The effects of school construction on neighborhood residency

Enrollment
0.08
0.07
0.06

Year Effect

0.05
0.04
0.03
0.02
0.01
0
-0.01
-5

-4

-3

-2 -1 0 1 2 3
Time relative to occupancy

4

5

6

Note: The figure shows the effect of $10,000 per capita school construction treatment on log neighborhood
enrollment by year relative to occupancy. The estimates are obtained from Equation 2. See Table B -3.
Shaded area represent 95% confidence intervals.

To raise neighborhood enrollment, school construction must either increase neighborhood
inflows or reduce neighborhood outflows. Table B -3 reports estimated effects obtained
using an identical specification with the logs of these two quantities as the dependent variables. Effects on inflows follow a similar pattern to those on overall enrollment: no dis27

cernible trend pre-occupancy, and then a steady post-occupancy increase. By the sixth
year post occupancy, $10,000 of per capita expenditure raises neighborhood inflows by 6.7
percent. This estimate differs significantly from zero at the five percent level. For outflows, the effect of school construction is delayed. Effects are approximately zero until
three years after occupancy, when they begin to rise. Six or more years post occupancy,
$10,000 of per capita expenditure raises outflows by 5.0 percent. As reported in columns
four through seven of Table B -3, inflows and outflows reflect a balance of inter- and intradistrict movers. Changes in enrollment are thus the result of post-occupancy increases in
student ‘churn’; inflow effects are larger and begin earlier than outflow effects.
Who are the new arrivals to neighborhoods with rebuilt schools? To answer this question
we construct indices of observable test score determinants by regressing reading and math
scores on race dummies, a sex dummy, and free lunch status and computing predicted test
score values for each student. We do not include ELL and special education status in the
indices because these outcomes may be endogenous to education quality. Table 7 reports
results from a regression of math and reading score indices on a post-occupancy dummy
multiplied by per-student building expenditures (in $10,000 per-student units), controlling
for year and neighborhood/grade fixed effects. The coefficient on the expenditure-scaled
post-occupancy dummy is labeled δpost , and differs significantly from zero in both the math
and reading specifications. In the Supplemental Appendix we show that these increases
are due to growth in index values beginning at least one year post-occupancy. Covariatespecific regressions (available upon request) show that these effects are driven largely by
changes in the free lunch status of neighborhood students. School construction brings many
new students into neighborhoods, and the choice to move is correlated with demographics
that predict high test scores.
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Table 7: Selection on indices of observable test score determinants

Reading

Math

0.00184**

.00138*

SE

0.00084

0.00071

N

50,145

50,145

Year FE

Yes

Yes

School/grade FE

Yes

Yes

δpost

**: significant at 5% level. *: Significant at the 10% level. Results from a regression of a
linear index of test score observables on year FEs, neighborhood/grade FEs, and dollars of
per-student investment interacted with a post-occupancy dummy. The linear index includes
race dummies, sex dummies, and free lunch status. Weights are determined by a regression
of test scores on these variables. Standard errors clustered at the neighborhood-year level.

The finding that neighborhood-specific school enrollment begins to rise at the time of
school occupancy is consistent with the finding of rising home prices at that juncture. In the
context of our conceptual model, it suggests that migration rates are high enough or fixed
costs low enough that readjustment in response to school construction is feasible; families
willing to pay for school infrastructure move in, while families not willing to pay move
out. Demographically advantaged families with school-age children with appear to value
the change in neighborhood amenities associated with school construction more than other
types of households. One possible reason for this is that families with children benefit
directly from any test score gains associated with construction, and families from highscoring demographic groups either place an especially high value on these gains or can
more easily pay the costs associated with moving. The next section assesses the size of the
test score gains caused by school construction.

7 Effects on test scores
Table 8 presents results from estimates of equations 9 (OLS), 10 (fixed effects), and 11
(value added) for reading and math scores. For each subject area, the first column presents
the OLS specification, the second the value added specification, and the third column the
fixed effect specification. We restrict effects to be zero more than five years prior to building
occupancy, and to be equal six or more years post-occupancy. OLS estimates of reading
score effects are generally insignificant but trend upwards; point estimates are less than
0.0043 for all years pre-occupancy, but are equal to at least 0.0095 four or more years postoccupancy. The theoretically preferable value added and fixed effects measures show dis29

tinct trend breaks beginning in the year of building occupancy. Value added and fixed effect
estimates rise in parallel for at least the first six years after building occupancy.15 By six or
more years post-occupancy, $10,000 of per-student infrastructure investment raises reading
scores by 0.0265 standard deviations in the fixed effect specification and 0.0236 standard
deviations in the value added specification. In both the fixed effect and value added specifications, coefficients become significant at the ten percent level in the year of occupancy
and are significant at the five percent level four or more years post-occupancy.16
We interpret the trend break in estimated effects at the time of building occupancy as strong
evidence that school construction caused reading scores to rise in affected neighborhoods.
That we observe this pattern even when controlling for individual-specific heterogeneity in
multiple ways indicates that the estimated effects are appropriately viewed as the causal
impact of school construction on the individual education production function (whether
through motivational or direct pedagogical channels), not as a consequence of selection
into treated neighborhoods. Arguing against this interpretation requires a story in which
selection into treated neighborhoods is correlated with time-varying individual-specific effects conditional on prior year scores.
Estimates of math score effects do not paint as clear a picture. There is some evidence of a
positive effect on math scores in the year of occupancy, as both the value added and fixed
effect estimates differ significantly from zero at the ten percent level. In addition, estimates
from the value added specification begin to slope upward three years after construction,
reaching a level of 0.0172 six or more years post-occupancy. This effect is relatively close
to the estimate in the reading specification, but does not differ significantly from zero at the
ten percent level. OLS and fixed effect estimates show no discernible trend. Our estimates
are noisy, so we cannot reject large effect sizes. However, compared to the strong evidence
we find for reading score effects, evidence of math score effects is very weak.
15

Note, however, that value added and fixed effect estimates are not strictly comparable. The value added
estimates imply dynamic effects of lagged treatments on current scores, while fixed effect estimates do not.
16
Out of the thirty pre-occupancy effects we estimate (five coefficients in each of six specifications), four
are significant at the ten percent level. This is consistent with what we would expect given a true effect of
zero in these years.

Figure 3: Effect of school construction on score levels
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Note: Estimates of effects of per-capita school construction spending on student score levels by year relative
to treatment, as described in equation 5. Shaded areas show a 90 percent confidence interval, allowing for
clustered errors at the neighborhood-year level. Squares indicate significance at the 10% level. Controls
include student characteristics, year effects, and school-grade fixed effects. Estimates reported in Tables 8.
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Table 8: Effect of school construction on test scores

Reading

Math

t − t0

OLS

VA

FE

OLS

VA

FE

-5

0.002
0.0016
0.0038**
0.0017
0.0031
0.002
0.0013
0.0019
0.0043*
0.0024
0.0062*
0.0033
0.0046
0.0037
0.0064
0.0045
0.0044
0.0054
0.0095
0.006
0.0136**
0.0065
0.0123
0.0076

-0.0009
0.0032
0.0014
0.0032
0.0034
0.0034
0.0004
0.0037
0.0019
0.0038
0.0100*
0.0055
0.0102*
0.0059
0.0126*
0.0065
0.0158*
0.0083
0.0204**
0.009
0.0213**
0.0099
0.0236**
0.0113

0.002
0.0018
0.0023
0.0023
0.0051*
0.0028
0.0036
0.0032
0.0054
0.0037
0.0094**
0.0047
0.0106*
0.0056
0.0128*
0.0067
0.0161**
0.0079
0.0200**
0.0093
0.0224**
0.0109
0.0265**
0.012

0.0026
0.0019
0.0006
0.002
0.0017
0.0024
0.0004
0.0025
0.0031
0.0027
0.0056
0.0039
-0.0007
0.0046
-0.0018
0.005
0.0013
0.0064
0.0038
0.0072
0.0075
0.0077
0.0061
0.009

0.0007
0.0031
-0.0009
0.0036
0.0021
0.004
0.0003
0.0042
0.0012
0.0043
0.0103*
0.0055
0.0024
0.0065
0.0055
0.0072
0.0114
0.0085
0.0147
0.0099
0.012
0.011
0.0172
0.0128

0.0038**
0.0019
0.0015
0.0022
0.0037
0.0026
0.0029
0.0029
0.0033
0.0034
0.0068*
0.0041
-0.0006
0.0049
-0.0032
0.0056
-0.0001
0.0064
0.0021
0.0078
0.001
0.009
0.0029
0.0104

Yes
No
Yes
Yes
Yes
No
38617

Yes
No
Yes
Yes
Yes
Yes
20584

No
Yes
Yes
Yes
Yes
No
38191

Yes
No
Yes
Yes
Yes
No
38694

Yes
No
Yes
Yes
Yes
Yes
21022

No
Yes
Yes
Yes
Yes
No
38991

-4
-3
-2
-1
0
1
2
3
4
5
6+
Student Cov.
Student FEs
Year FEs
Nbd./Grade FEs
Sch./Grade FEs
Lag scores
N

*: significant at the 10 percent level. **: significant at the five percent level. Column ‘FE’ displays estimates
of effects of per-capita school construction expenditure by year relative to treatment obtained using equation
10 with reading/math z-scores as the dependent variable in the FE analysis sample. Column ‘VA’ displays
estimates of score gains obtained using equation 11 in the VA analysis sample. Controls include observable
student covariates, year FEs, neighborhood/grade/school FEs, and lag scores (as indicated). Standard errors
allow for clustering at the neighborhood-year level.
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How large are the results presented here relative to the effects of other test score determinants? The average student lived in a neighborhood that received $76,800 of per-capita
school construction expenditure.17 Multiplying this value by the estimated reading score
effect six or more years post-occupancy in the fixed effect added specification, we estimate that on average school construction raised reading scores by 0.21 standard deviations.
These effects are large, but not implausibly so. Lottery-based evaluations of the effects of
attending high-performing KIPP charter schools find score gains of 0.12 standard deviations for reading and 0.35 standard deviations for math per year of enrollment (Angrist et
al. (2010)). Between 6th and 8th grade, students enrolled in Harlem Children’s Zone (HCZ)
schools experience reading score gains of one quarter to one third of a standard deviation
and math score gains of 0.8 standard deviations relative to HCZ non-participants (Dobbie
and Roland G. Fryer (2009)).
It is also useful to relate these results to changes in home prices and school enrollment
by computing the implied elasticities of home prices and school enrollment with respect to
changes in test scores. If school construction only altered home prices through its effects on
student test scores, we could reasonably compute the elasticity of home prices with respect
to school quality by dividing the percentage change in home prices post-construction by
the per-capita change in test scores post-construction. Of course, school construction may
affect home prices through other channels, like neighborhood aesthetics or access to public
facilities. We conduct the exercise in spite of this limitation and interpret our results as
upper bounds on the true elasticities. We further assume that long-term test score effects
are immediately capitalized into home prices.
From Table 6, we know that the estimated effect of $10,000 of per student expenditure
on home prices was 1.3 percent. From Table B -3, we know that the estimated effect on
neighborhood enrollment counts six or more years post-occupancy was 4.4 percent. The
estimated effect of school construction on reading scores six or more years post-occupancy
in the fixed effects specification was 0.027 standard deviations. These values imply that
a 0.1 standard deviation increase in a school’s effect on reading scores would raise home
prices by 4.7 percent and public school enrollment amongst neighborhood children by 16.2
percent. These elasticities should not be compared directly to those presented in Black
(1999) or Bayer et al. (2007), because both the numerator and denominator differ in criti17

This number is smaller than the home-sale weighted average expenditure of $81,000. Relative to home
sales, students were disproportionately concentrated in low-investment neighborhoods.
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cal ways. In the denominator, we use student-level standard test score standard deviations
while Bayer et al. and Black use percent changes in school average scores. In the numerator, we use changes in the causal effect of schools on test score production, while they use
school average scores which incorporate both school causal effects and student selection
into schools.

8 Possible Mechanisms
8.1 How do school construction projects help students?
Having documented the test score gains that accompany the construction of new school
buildings, it is natural to ask why this might occur. Thus far, we have remained agnostic
about whether school construction affects test scores through the direct pedagogical effect
of improved facilities or through improved motivation for students and teachers. In practice, it may be difficult to distinguish between the two pathways. If a student’s access to
a computer within the classroom encourages him to read news online when at home and
this improves his reading score, it is unclear whether to attribute the gain to the specific
feature of the facilities or to the change in investment. Still, some pathways can be clearly
categorized, and if one or the other plays a dominant role it would be valuable to know
this.
A related question with important implications for policymakers is which building features
are associated with score gains. Even if the pedagogical impacts of a given feature could
not be distinguished form the motivational effects, future construction programs might like
to design buildings with features that have large total effects. Unfortunately, we do not
have consistent data on the characteristics of the newly-constructed buildings, and therefore cannot examine the heterogeneity of construction effects across building features in a
quantitative way.
In lieu of a quantitative analysis, we address the motivation versus pedagogy issue and
the specific building features question using a survey of district principals. We surveyed
principals at 22 district schools about their experiences before, during, and after school construction. We chose to interview school principals rather than teachers or students because
we believe principals’ experiences are likely to be the most representative of school climate as a whole. Of the 22 principals we surveyed, ten were in office at the time of school
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construction; we restrict our discussion to the responses of these ten individuals.
Our questionnaire asked principals to rate the contribution of the SCP to student, parent,
and teacher motivation, and the timing of any observed changes. We also asked about the
improvements they observed in different facility attributes, like libraries, classrooms, and
ventilation, and about how much they believed each improvement type contributed to academic performance. We then asked principals to weigh the relative importance of indirect
motivational effects and direct ‘new facilities’ effects in improving students’ scores. Copies
of the survey are available upon request.
Principals agreed that the school construction project raised motivation at home and at
school. All of the surveyed principals reported moderate to large effects of school construction on parent involvement, and nine of the ten reported large effects on student motivation.
All principals reported moderate or large effects on teacher motivation. When asked to
compare the importance of motivational effects to the importance of direct infrastructure
effects for raising test scores, nine out of ten principals believed that the motivational effects of the SCP were at least as important as the direct effects of improved infrastructure
on pedagogy. Though principals likely faced the same difficulties we do when trying to
separate motivational from pedagogical effects, the surveys indicate that, at minimum, observed school construction effects are not entirely due to direct pedagogical changes. This
is consistent with the emphasis placed on community, student, and teacher involvement in
the construction process, and with a growing economic literature on the importance of intrinsic motivation in determining student outcomes (see, e.g., Heckman et al. (2006)).
When asked to identify specific building features that were important to student success,
principals pointed to library improvements and heating, air conditioning and ventilation.
Particularly interesting in this part of the survey were the responses principals gave to
an open-ended question in which they were asked to identify important pathways through
which school construction affected student outcomes that had not been identified elsewhere
on the survey. Several responses focused on ‘student and teacher pride,’ while others identified important but subtle building features, such as a glass wall which allowed teachers to
observe student activities in hallways while standing in a central courtyard location. An implication is that some of the infrastructure features that determine student achievement may
be a) relatively inexpensive, but b) difficult to measure or categorize. This presents both an
opportunity and a challenge to designers of future infrastructure improvements.
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9 Discussion
This paper describes the effects of a comprehensive school construction program in a poor
urban district on student and community outcomes. We find that school construction had
substantial positive effects on home prices in affected neighborhoods, and led to increases
in the population of families with children attending public schools. These effects coincided with increases in student reading scores on the order of those typically observed in
students who win lotteries to attend high-performing charter schools. Given the pressing
need for large-scale investment in school infrastructure at the national level, and in poor,
urban areas in particular, our findings are important for assessing the costs and benefits of
potential infrastructure policies.
The evidence presented here also links prior work on the home price effects of school
construction to a broader literature on the way that housing markets capture school quality.
We document for the first time the way that dynamic changes in school quality (and other
amenities associated with school construction) impact home prices and patterns of public
school enrollment, and in doing so help explain how the social stratification along school
boundaries described in Bayer et al. (2007) could arise over time due to local changes
in education policy. We innovate further with respect to the housing market literature by
focusing on the price effects of changes in the causal effect of schools on student scores,
not on school average scores that mix differences in education production with student
selection. This distinction is important if we wish to separate the value families place on
school quality and the value they place on attending schools that students with high levels
of observable and unobservable test score determinants also attend.
Our work has number of important limitations. We cannot determine whether school construction affects test scores through specific changes to the built environment that enhance
pedagogy, or through more generalized changes in student, parent, and teacher motivation
that accompany the project. A survey of school principals suggests that both physical and
motivational changes play an important role. A corollary is that we cannot identify specific building features that are particularly important for improved educational outcomes,
though more expensive projects are associated with larger effects. Our attempts to compute
the elasticities of home prices with respect to changes in school value added are hampered
by the fact that we cannot determine the extent to which home buyers value other amenities associated with school construction. We therefore interpret the estimated elasticities as
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upper bounds on the true effects of test scores on prices.
We conclude with a broader discussion of the relationship between school construction
and other policy interventions aimed at helping students in poor urban districts. The basic
challenge in these districts is to help students from low-SES backgrounds succeed in school
despite limits on local resources. Many current policies aim to help students who have
the wherewithal to seek out educational opportunity leave troubled schools or districts for
privately-run alternatives. In at least some instances– notably a subset of high-achieving
charter schools– students who win admissions lotteries realize large score gains. What
is unclear is the extent to which these policies are scalable: straightforward models of
economic behavior suggest that students who do not opt in to high-achieving charters would
benefit less from attendance than those who do. Further, there may be negative spillovers
from from choice-based policies if the students who exercise choice no longer positively
influence those who do not, though empirical evidence suggests that these effects are not
large (Altonji et al. (2010)).
School construction differs from choice-based policies because students do not have to opt
in. With this in mind, the observed score gains may be even more impressive, because they
are not limited to students who express an interest in improving their academic outcomes.
The sticker price of school construction projects is much higher than the price of choicebased reforms in almost every case. But, given the poor state of infrastructure in poor urban
districts, some school construction costs are fixed in the sense that they must surely be
undertaken at some point in the relatively near future. At minimum, the results we present
here indicate that when this construction occurs, it should viewed not as an unfortunate
necessity but as key part of the broader school reform toolkit.
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Appendix
Appendix A

Descriptive Statistics

Table A -1: State of Service Systems in Connecticut Schools: Principals Survey
Less than good

2001

2009

Hartford
New Haven

0.54
0.53

0.30
0.14

Connecticut Average

0.32

0.18

Note: Percentages of school systems deemed ‘less than good’ in survey of public school principals. Categories include : Internal Communications , Interior Lighting, Technology Infrastructure, Exterior Lighting,
Air Conditioning, Roadways and Walks,Heating, Plumbing/Lavatories
(Scale: 4 = excellent, 3 = good, 2 = fair, 1 = poor, 0 = missing.)

Table A -2: School construction project summary
Number of schools

Elem/MS

HS

Total schools

33

9

Planned
Constructed

31
27

6
6

Occupied

25

5

Mean
Median

34.07
37.60

50.09
48.35

75th percentile
25th percentile

40.60
29.79

64.07
35.16

Filing to occupancy

6.08

6.93

Construction to occupancy

1.74

2.64

Expenditures (millions of 2005 dollars)

Duration (in years)

Source: NHPS. Counts exclude transitional schools and count each school
address as a separate school.
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Appendix B

Results - Residential Choices

Table B -3: School enrollment by neighborhood

t − τo
-5
-4
-3
-2
-1
0
1
2
3
4
5
6
N
N
Nbd. FEs
Year FEs

Enrolled
0.0058
0.0037
0.0075**
0.0035
0.0081**
0.0036
0.0099**
0.0036
0.0097**
0.0039
0.0172**
0.0046
0.0228**
0.0059
0.0295**
0.0065
0.0344**
0.0072
0.0404**
0.009
0.0460**
0.0098
0.0441**
0.0112
200
200
Yes
Yes

Inflows
0.0071
0.0064
0.0087
0.0061
0.0101
0.0062
0.0078
0.0065
0.006
0.0066
0.0181**
0.0078
0.0210**
0.0102
0.0332**
0.0113
0.0357**
0.0126
0.0494**
0.0157
0.0558**
0.0171
0.0671**
0.0197
175
175
Yes
Yes

Outflows
0.0011
0.0059
0.0056
0.0056
0.0108*
0.0057
0.0068
0.0059
0.0035
0.0061
0.0089
0.0072
0.0043
0.0094
0.0064
0.0104
0.0253**
0.0116
0.0272*
0.0144
0.0326**
0.0157
0.0497**
0.0181
175
175
Yes
Yes

New dist.
0.0088
0.0078
0.0025
0.0074
0.0081
0.0075
0.0104
0.0079
0.0047
0.0081
0.0179*
0.0096
0.0121
0.0125
0.0285**
0.0138
0.0384**
0.0154
0.0514**
0.0191
0.0459**
0.0209
0.0565**
0.0241
175
175
Yes
Yes

New nbd.
0.0106
0.0122
0.0115
0.0116
0.0119
0.0117
0.0113
0.0123
-0.0051
0.0126
0.0174
0.0149
0.0339*
0.0195
0.024
0.0215
0.0385
0.024
0.0518*
0.0298
0.0776**
0.0325
0.0855**
0.0375
175
175
Yes
Yes

Leave dist.
-0.0021
0.0077
0.0051
0.0073
0.0047
0.0074
-0.0018
0.0077
-0.0041
0.008
0.0017
0.0094
0.0058
0.0123
0.0053
0.0136
0.018
0.0152
0.0263
0.0188
0.0315
0.0205
0.0494**
0.0237
175
175
Yes
Yes

Leave nbd.
0.0095
0.0103
0.0083
0.0098
0.0188*
0.0099
0.0198*
0.0104
0.0086
0.0107
0.0226*
0.0126
0.003
0.0165
0.0064
0.0182
0.0425**
0.0203
0.0304
0.0251
0.0426
0.0275
0.0602*
0.0317
175
175
Yes
Yes

Note: **: significant at 5% level. *: significant at 10% level. Effects of per-capita construction
expenditures by year relative to treatment on neighborhood-level log enrollment flows. Observations are at the neighborhood year level. See section 6 for detailed explanation and definitions
.
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Supplemental Appendix - For Online Publication
Appendix A Description of school construction projects.
This supplemental appendix describes two representative school construction projects. An
official description of the SCP as a whole and photographs of many of the new buildings
are available online at http://nhps.net/SchoolConstruction. The text quoted
here comes from a District-provided summary of SCP status as of May 2010.
The Fair Haven School at 164 Grand Avenue in New Haven was completed in 2004. The
changes at this school illustrate the SCP’s focus on improving the school environment and
community access as well as adding basic amenities like heat and air conditioning.
The District describes the improvements as follows.
• ‘When built in the late 1920s, this school provided an architectural anchor to the
neighborhood... its disrepair was extensive by the end of the century.’
• ‘[C]lassrooms were enlarged, updated to current technology standards, and, heating
and air conditioning were installed.’
• ‘The interior of the school has been completely reordered and the library, cafeteria,
and gymnasium repalced with those accessible to the students and the community.
[A]n addition was required to build a regulation size gymnasium.’
• ‘The light wells introduced natural light throughout the 4-story structure through
the skylights and the stairwells, and terminated in the newly designed and greatly
expanded library and cafeteria spaces at their bases. Each room, though located at
the center of the building, receives natural light from two wells.’
The Mauro-Sheridan School at 191 Fountain Street in New Haven was completed in 2009.
The changes at this school illustrate the ways in which the SCP improved students’ access
to technology. The District describes the changes as follows.
• ‘The 1954 addition has been demolished and a new addition built... The 1922 building has been renovated and features such diverse technology offerings as robotics,
high tech graphic arts studies, instrumental and electronic studies, as well as advanced computer studies.’
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• ‘The auditorium has been renovated as a flat-floor, multipurpose music space... The
conversion of the balcony to a video lab allows for the recording of performances.’
• ‘[A] diverse technology curriculum includes: the NASA partnership (applied technology laboratory featuring mechanical design and robots); a video production lab
that supports literacy skills; a distance learning lab for interactive global learning;
computer labs; science labs; electronic music laboratories; and the integration of
technology throughout the building to enhance instruction.’
Appendix B Student selection
In this appendix we examine the relationship between selection into neighborhoods affected by school construction and the observable determinants of student test scores. If
students moving into new neighborhoods are better students than the students there prior
to occupancy, we might attribute changes in mean school scores across time to school construction when in fact they are a product of the changing student population. We address
this question by looking at how the characteristics of neighborhood populations relate to
time relative to occupancy.
To do this, we create an index of observable and predetermined characteristics weighted
by the role each plays in determining test scores, and document how this index varies with
time relative to treatment. We construct the index using the regression

Tigz = x′ig β + eigz ,

(Appendix B.1)

where xig is a vector consisting of dummies for race, sex, and free lunch status. We exclude
other observable characteristics like special education status and ELL status because these
are learning outcomes that could be endogenous to school construction. x′ig β̂ thus forms
an index of observable score determinants. We assess selection on the observables by
estimating the equation

x′ig β̂ = γt + γz + γg + δ sel D(ℓ) + eizg .

(Appendix B.2)

The γt are year fixed effects, the γg are grade effects, and the γz are neighborhood fixed
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effects. We do not correct our standard errors for sampling error in β̂,18 but do allow
arbitrary correlation in error terms within neighborhood-year cells. We graph our results in
Figure B -1. We find that levels of observed selection on the reading and math indices are
close to zero and insignificant until one year post-occupancy. In that year, values of both
of the indices jump substantially, and the estimated coefficient in the reading specification
becomes statistically significant at the ten percent level. The reading and math selection
indices both remain at high levels for several years, though estimates become noisy. As we
discuss in the main text, aggregating the year-specific effects into pre-and post-occupancy
groups yields a finding of statistically significant post-occupancy selection in both reading
and math.
18

Intuitively, correcting for sampling error could only reduce the statistical significance of evidence for
selection. In practice we find that such corrections have little effect because the β are tightly estimated.

Figure B -1: Predicted Test Scores by Year Relative to Occupancy

Selection Effects - Reading
0.01
0.008
0.006
0.004
Year Effect

0.002
0

-0.002
-0.004

-0.006
-0.008
-0.01

-4

-3

-2

-1
0
1
2
Time relative to occupancy

3

4

5

3

4

5

Selection Effects - Math
0.01
0.008
0.006
0.004
Year Effect

0.002
0

-0.002
-0.004

-0.006
-0.008
-0.01

-4

-3

-2

1
-1
0
2
Time relative to occupancy
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Note: Estimates of effects of per-capita school construction spending on indices of observable score determinants by year relative to treatment, as described in equations C1 and C2. Shaded areas show a 90 percent
confidence interval, allowing for clustered errors at the neighborhood-year level.

Appendix E
Lytton Community Consultation Questions and
Answers (April 2018)

Appendix F
Community Letters of Support for New K-12
Neighbourhood Learning Centre

Appendix H
First Peoples’ Principles of Learning

PRINCIPLES
OF LEARNING

First

peoples

Learning ultimately supports the well-being of the self,
the family, the community, the land, the spirits, and
the ancestors.
Learning is holistic, reflexive, reflective, experiential,
and relational (focused on connectedness, on
reciprocal relationships, and a sense of place).
Learning involves recognizing the consequences
of one’s actions.
Learning involves generational roles and
responsibilities.
Learning recognizes the role of indigenous
knowledge.
Learning is embedded in memory, history,
and story.
Learning involves patience and time.
Learning requires exploration of one’s identity.
Learning involves recognizing that some
knowledge is sacred and only shared with
permission and/or in certain situations.

For First Peoples
classroom resources
visit: www.fnesc.ca

Appendix I
Lytton Elementary-Secondary School
Area Analysis

NEW LYTTON ELEMENTARY-SECONDARY SCHOOL
NOMINAL CAPACITY

Space Function
1. Admin./Health
2. Counselling
3. Instructional
.1 Business Ed.
.2 Fine Arts
.3 Home Economics
.4 Industrial Ed.
.5 Science
.6 General Instruction.
4. General Storage
5. Gym Activity
6. Gym Ancillary
7. Media/Tech. Centre
8. Multi-Purpose
9. Special Education
10. Mechanical (3%)
11. Design Space (28%)
12. Other - Kindergarten
Subtotal (School Area)
Potential Partner Programs
Cultural Centre for Elders
Early Childhood Centre
Before and After School Care
Thompson Rivers University
Mental Health
Indigenous Language Classes
Total Space Needed:

Elem. 75 Cap Elem. 100 Cap. Secondary 200 Cap.
40
60
175
50
1200
240
320
20
40
60
150
150
600
20
20
150
80
160
270
0
0
80
60
80
80
25
30
80
150
190
745
110
110
895
1160
3490

Proposed 75/1KG
Proposed 100/1KG Elem. + 50 Sec. (From
Elem. + 100 Sec.
SD74)
175
100
50
50
120
295
120
140
160
200
140
320
240
60
60
600
500
150
100
200
200
100
100
100
100
82
56
738
489
110
110
3565
2399

300
120
120
100
4205

Notes for Proposed Column of Area Analysis:
1. 175m2 is taken from secondary school with 200 capacity area allowances
2. 50m2 is the capacity for the majority of secondary capacities from 200 - 550
2

3. Secondary Schools with a capacity of 200 require 1200m of instructional space, this was divided into various modules
and general instruction for elementary schools.
3.6 320m2 is the area standard for a 100 capacity elementary school.
4. 60m2 is taken from the secondary school with 200 capacity area allowances. An elementary- secondary school will
require more storage than an elementary school only.
5. 600m2 is the smallest area allowed for secondary schools with 200 capacity. An elementary-secondary school requires
more space for gym activities than an elementary school.
2

6. 150m is the smallest area allowed for secondary schools with 200 capacity. An elementary-secondary school requires
more space for gym ancillary than an elementary school.
2

7. 200m was taken from the area analysis from SD74.
8. 100m2 was taken from the area analysis from SD74.
9. 100m2 was taken from the area analysis from SD74.
2

10. 82m is based on the 3% factor used for secondary schools.
2

11. 738m is based on the 28% factor used for secondary schools.
12. 110m2 is the Ministry area standard for a Kindergarten room including design space.

