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Introduction 
 

Statistical Forecasting LLC (“Statistical Forecasting”) was hired by the Arlington Public 

Schools (“APS”) to review the current enrollment projection process undertaken at APS and to 

offer recommendations on standardizing the process for the future.  Previously, Statistical 

Forecasting partnered with RLS Demographics to conduct a methodological review of the APS 

and Arlington County Government projection methodologies (Phase 1- April 2015) as well as 

suggesting methodological improvements (Phase 2- October 2016) as part of the Community 

Facilities Study (“CFS”). 

 

On February 14-15 2017, Dr. Richard S. Grip of Statistical Forecasting met with APS 

staff, APS school board members, PTA presidents of the three high schools and McKinley, the 

chair of the Facilities Advisory Council (“FAC”), and representatives from the Arlington County 

Government Planning, Housing, and Development Department (“ACG”).  The main purpose of 

the meetings was two-fold: 

 

1. Discuss the Annual APS Enrollment Projections Report for School Year 2016-17 (“APS 

Annual Report”) with respect to methodology and processes undertaken by APS as well 

as the Current and Projected Capacity Utilization (January 2017) (“Capacity Utilization 

Report”), which is published separately from the Annual Report. 

 

2. Discuss with stakeholders their concerns and priorities for the processes of future 

projections. 

  

In the following sections, recommendations are made based on the interviews conducted 

and after reading the aforementioned documents. 

 

Fall and Spring Projections 

Prior to the site visit, I reviewed the APS Annual Report, which is a document that 

provides enrollment projections for the next ten years and highlights the enrollment projection 

methodology used by the school district. The APS Annual Report (also referred to as the Fall 

2016 projections) was completed in December 2016 and uses September 30
th

 enrollment counts 

to project enrollments.  

 

In addition, APS produces one-year projections in the spring of every year for the 

purpose of creating a budget for the following school year.   

 

In the Fall projections, after reviewing the APS enrollment projection methodology, I 

believe that the school district is employing methods and using techniques that are the standard 

in the field of school demography.  Excel worksheets were reviewed and formulas that were used 

to derive the projections were verified.   

 

The Spring projections are a modification of the projections completed in Fall 2016 by 

and should take into account the following: 
 

 the new boundary changes at the high school level, including adjustments for siblings 
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 building principal feedback (e.g., a new Montessori classroom at Drew) 

 boundary refinements at McKinley, Tuckahoe, and Glebe 

 enrollment increases since September 30
th

, particularly in the 9
th

 grade cohorts at 

Wakefield and Washington-Lee. 

 

I do not believe it is necessary for APS to revise its Fall 2016 projections (10-year) that 

were produced in the APS Annual Report.  As the September 30, 2017 enrollments counts will 

be available in approximately six months, the district should wait for this data to become 

available to incorporate the proposed boundary changes in the high school attendance areas and 

the recent boundary changes at McKinley, Tuckahoe, and Glebe.  By waiting until September, 

APS will have another year of historical enrollments to compute grade progression ratios that 

incorporate the boundary changes.  In addition, it is recommended that APS begin implementing 

the recommendations from the October 2016 CFS study in its next round of projections in Fall 

2017.  For these reasons, it is my opinion that the time and resources needed to revise the Fall 

2016 projections would not be prudent and that those resources could be better used elsewhere.  

 

Recommendation #1:  Use the Spring projections for 2017-18 to plan for the school 

district’s budget and wait until Fall 2017 to conduct the next 10-year projection.  

 

APS Annual Report and Capacity Utilization Report 

 

APS should consider eliminating the Alternative Projection Scenarios (pgs. 16-18 in the 

December 2016 report) that use either linear regression, average rate of change, or a fixed 

percent increase.  These scenarios are purely mathematical in nature and do not consider any 

demographic variables (e.g., migration, new housing growth, etc.) that can affect the enrollment 

projections.  Instead, it is recommended that APS replace the Alternative Projection Scenarios 

with Low, Medium, and High Projections.  In generating these projections, the APS Projections 

Reviewing Committee
1
 can modify variables that have the greatest uncertainty, in essence, 

creating several “what if” scenarios.  Some examples of the variables that can be modified 

include: 

 

a) Birth-to-kindergarten (“B-K”) progression ratios – Of the thirteen grade-to-grade 

progression ratios (B-K, K-1, 1-2, 2-3, etc.), B-K ratios have the greatest variability, since 

there is a five-year lag time between a child being born and when the child enters 

kindergarten.  In that five year period, a number of things may happen.  A child born in 

Arlington may attend APS five years later, or may attend a private or parochial school, or 

may move out of the school district’s attendance area.  On the flip side, children born in 

other locations other than Arlington may move into the area and attend APS.  For these 

reasons, projecting future kindergarten counts is often difficult due to the mobility of the 

population under the age of 5. APS can modify the B-K ratios accordingly based on 

assumptions created by the APS Projections Reviewing Committee. 

 

b) Housing pipeline data – Beginning in the Fall 2017, APS will receive housing pipeline 

data from ACG, which will state the number and type of new homes that are projected to 

                                                 
1
 The APS Projections Reviewing Committee, which will be discussed in greater detail later in the report, will be 

composed of four APS staff members to review subjective aspects of the enrollment projection methodology. 
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be built and the estimated year of occupation.  APS can modify the timeline to determine 

the impact of the new housing if they were to be built sooner, or perhaps later, than 

shown in the pipeline. 

 

c) Fertility rates in projecting long-term births – As recommended in the CFS study 

completed by Statistical Forecasting and RLS Demographics in October 2016, long-term 

births should be computed by using the Cohort Component Model.  Long-term births will 

be projected for APS by ACG.  In this method, the number of women of childbearing 

ages (15-49) are projected and then multiplied by the corresponding age-specific fertility 

rate.  Age-specific fertility rates are computed by averaging the actual number of births 

by each age cohort over a specified number of years and dividing by the age-specific 

populations.  The age-specific fertility rates can be modified by changing the number of 

years used to average the number of births by age cohort, which would then change the 

projected number of births.  

 

Recommendation #2: Eliminate the seven (7) Alternative Projection Scenarios in the APS 

Annual Report and instead construct Low/Medium/High Projections.  Examples of 

variables that can be modified include:  birth-to-kindergarten progression ratios, housing 

pipeline data, or fertility rates in projecting long-term births. 

 

Currently, the Capacity Utilization Report, which compares capacity to projected 

enrollment at the school building level for a ten-year period, is published separately from the 

APS Annual Report.  For the purpose of easy cross-referencing between the two documents, the 

Capacity Utilization Report should be included within the APS Annual Report.  Also, the 

Capacity Utilization Report currently shows the percent utilized in each school.  Values over 

100% indicate over-capacity while values under 100% indicate under-capacity.  Some 

stakeholders argued that the percent utilization does not mean the same thing for two schools; 

qualitative elements also need to be considered.  For instance, is there space on the existing 

grounds to put a relocatable?  How would the relocatable impact parking, playground space, 

etc.?  As one stakeholder mentioned, a school whose capacity is 110% on a large property site 

may not be as problematic to house relocatables as compared to a school with 105% capacity on 

a smaller piece of land where relocatables would impinge on students safely using playground 

equipment. 

 

Recommendation #3: Include the Capacity Utilization Report within the APS Annual 

Report for easy cross-referencing. 

 

Recommendation #4: Besides using percent utilized as the defining element of capacity, 

qualitative elements should be considered as well. 
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APS Annual Report Appendix on Methodology 

 

 As mentioned by several stakeholders, there needs to be greater transparency in the APS 

enrollment projection reports.  As currently constructed, the APS Annual Report displays 

projected enrollments by grade and school for ten years into the future, but does not provide the 

specific technical details on how the projections were derived.  While the overall process is 

described and summarized in the APS Annual Report (beginning on pg. 8 in the December 2016 

report), it does not show the actual progression ratios used to project enrollments.  It is 

recommended that APS construct an Appendix section showing the historical progression ratios 

for the last ten years for each school, the average progression ratio used to project enrollments at 

each grade level, the number of children by grade added into the projections for new housing (if 

any), and annotations of any changes made in the enrollment projection process (e.g., using a 2-

year average ratio instead of a 3-year average for a particular grade).  The student generation 

factors (“SGFs”) used to compute the number of new children from housing, as well as the 

projected number of new housing units, should also be provided.  For each school, any 

assumptions used in the projections process should be listed, as well as those used by ACG in the 

housing pipeline data.  In essence, the data provided in the Appendix should allow stakeholders 

to be able to recreate the projections, if so desired. 

 

Recommendation #5: Create an Appendix in the APS Annual Report which provides 

technical details of the school-level projections.  Historical and projected grade progression 

ratios should be shown as well as any modifications to the inherent assumptions that were 

made.  All assumptions used to construct enrollments, either by APS or ACG, should be 

listed at the school level. 

  

Creation of Projections Review Teams 

 

In general, there is a lack of confidence in the enrollment projections that are produced by 

APS and some stakeholders believe that there are errors in the process.  Part of the lack of 

confidence is historical in nature and is not necessarily related to current APS staff members.  

For instance, one stakeholder discussed the inability by APS to forecast the reversal in trend 

from declining enrollment which occurred through 2005, to the increasing enrollment 

experienced by the school district presently.  As that reversal in trend occurred twelve years ago, 

many APS staff members were not employed by the school district at that time. 

 

 In addition, several stakeholders stated that there is a lack of trust in the APS Facilities 

staff and that these individuals are sometimes dismissive when concerns are raised by parents or 

community members.  A specific incidence was cited in which APS used 2015-16 student counts 

to project future enrollments with the newly proposed high school boundaries.  Those projections 

were released to the public on December 1, 2016.  Later in December, the new districtwide 

projections using 2016-17 enrollments were released in the Annual Report.  In essence, 

stakeholders believed that APS was not using the most recent data available to construct the high 

school boundaries.  In the future, APS should complete any redistricting or boundary changes 

after the most recent projections are completed in the Annual Report. 
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 To increase public confidence in APS and the enrollment projection process, it is 

recommended that a team of persons meet during the enrollment projection process to discuss 

technical issues that arise.  As mentioned during the on-site visit, one stakeholder stated that 

there needs to be better communication between the APS departments.  By having a team of 

members make the decisions in the process and including a representative from another 

department (Planning and Evaluation) besides Facilities, a more collaborative approach between 

the departments would be created.  It is recommended that a 4-person committee (to be known as 

the APS Projections Reviewing Committee) be created to make decisions on the subjective 

aspects of the enrollment projection process, which would include the APS Director of Facilities, 

an APS Facilities staff member, an APS Planning and Evaluation staff member, and an ACG 

Planning staff member.  The staff representatives chosen from Planning and Evaluation, 

Facilities, and ACG Planning should have a working knowledge of the enrollment projection 

process and the associated methodology.  Once a draft of the projections is completed by the 

APS Director of Facilities, the committee would meet once or twice to discuss any subjective 

aspects of the projections for each school zone, such as using a different number of years (other 

than 3 years) to compute the average grade progression ratios, how to incorporate planning units 

that have been moved into the projections, the timeline of children coming from new housing 

developments, etc.  After revisions have been made and a draft of the projections has been 

completed, the projections can be reviewed by a team of stakeholders from the public (e.g., 

Board members, parents, etc.) for any additional changes before publishing the projections to the 

wider community.  This group, to be known as the Stakeholders Projections Reviewing 

Committee, would also allow for greater transparency through a vetting process by the members 

of the public.  It is recommended that the size of this reviewing committee be limited to three or 

four persons. 
 

Recommendation #6: Create a four-person committee from APS and ACG Planning to 

make decisions on the subjective aspects of the enrollment projection process.  Create a 

team of stakeholders (three or four persons) from the public to review the projections 

before they are disseminated to the wider community. 
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APS Presentations 
 

The stakeholders discussed the content and delivery of information by APS personnel in 

their presentations to the public.  Some stated that APS staff are very knowledgeable about 

content but are unable to bring the technical information down to a lower level for public 

consumption.  It is recommended that training on effectively communicating technical 

information, and developing presentation and public relations skills, be provided to all APS 

Facilities staff members who present to the public.  In addition, as many members of the public 

are unable to attend Board meetings when a PowerPoint is presented, those individuals download 

the presentation and read the document at their convenience.  However, since these individuals 

are not present when the information was initially discussed, they often miss some spoken 

dialogue that explained certain slides or enhanced the presentation.  It is recommended that the 

PowerPoint slides have a footnote summarizing the slide so that the information can be 

understood by those who were unable to attend the meeting when the information was initially 

presented. 
 

Recommendation #7: Provide training to APS Facilities staff on effectively communicating 

technical information and developing presentation skills. 
 

Recommendation #8:  PowerPoint slides used in presentations should include a footnote on 

each slide summarizing the slide to facilitate a greater understanding for those who are 

unable to attend the presentation but downloaded the document instead. 
 

Planning Units  

 

Several stakeholders questioned the need for using planning units during the enrollment 

projection process.  Upon follow-up conversations with APS staff, it was determined that 

planning units are based on census block geography where several planning units constitute one 

census block.  The main purpose for using planning units is that they are used for redistricting 

and building attendance area boundaries.  There are potentially two problems if planning units 

are eliminated.  First, individual children would be isolated and potentially identified for 

redistricting as opposed to using a cluster of children in a planning unit, which would eliminate 

confidentiality.  Second, redistricting would then occur by using a geographical boundary (e.g., 

all students north of Main Street switch to ‘X’ School), which would be arbitrary and potentially 

contentious on why that decision was made.  Due to the reasons cited above, it is recommended 

that APS keep the planning unit structure to assist in any future redistricting.  

 

Recommendation #9:  Continue to utilize planning units to assist in the redistricting 

process. 
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Projections by Subgroup 

 

In January 2017, APS published a High School Boundary Change Data Analysis which 

showed the effects of the high school boundary change on different subpopulations of the school 

district.  These include students by race, students with disabilities, and students with Limited 

English Proficiency (“LEP”).  The document produced some confusion when stakeholders 

attempted to compare the projections from this document and that of the 2016 Annual Report 

where there were inconsistencies due to differences in projection methodology. 

 

Currently, APS does not project enrollments by subgroup when compiling its Annual 

Report.  When projecting enrollments in the future, APS should not project enrollments by 

subgroup.  APS should continue to project enrollments without considering the specific 

characteristics of the students such as race or LEP status.  However, if there is due cause to 

analyze enrollments by subgroup, the following should be undertaken: 

 

 Enrollments for each subgroup should be compiled by grade- For instance, historical 

enrollments by grade for Asians, Whites, Blacks, and Hispanics should be collected 

separately and then grade progression ratios should be applied to project enrollments for 

each of the racial subgroups. 

 

 In some instances, it is likely that there will be few students in a subgroup at a specific 

grade level.  For instance, there may be few Hispanics in a particular school.  Grade 

progression ratios are best used when cell counts are 30 or greater.  For cells less than 30, 

APS should use caution in computing grade progression ratios as the ratio can be greatly 

affected by the entering or exiting of just a few students. 

 

It is important for stakeholders to understand that if the projections for subgroups are 

completed in this fashion and the projections for each subgroup are aggregated, the total 

projections will not match the overall projections produced in the APS Annual Report, but will 

be within a reason tolerance, since the unit of analysis is different. 

 

Recommendation #10:  Continue to project enrollments at the aggregated level as is 

currently completed for the Annual Report, and not by any specific subgroup such as race. 
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Transfer Students 

 

In the Capacity Utilization Report, APS assumed that 1/3 of the Arlington Tech students 

would come from the Wakefield attendance area, 1/3 would come from the Washington-Lee 

attendance area, and 1/3 would come from the Yorktown attendance area.   In 2017-18, there will 

be 100 available seats for rising 9
th

 graders and ten (10) seats for rising 10
th

 graders in Arlington 

Tech.  A small sample of 2016-17 Arlington Tech students and their assigned high school 

attendance zone was used as the basis for using the transfer rate (33%-33%-33%) in the 

projections.  In future years, more data will be available to determine whether these are the best 

proportions to use.  However, without having several historical years of data showing the 

distribution of students by assigned high school attendance zone, it is difficult to make a decision 

contrary to anything other than an equal one-third distribution.   

APS also compiles student transfer data by school in an annual report, known as the 

Student Transfer Report.  It should be stated that the computed grade progression ratios used to 

project future enrollments do capture student movement patterns due to inter-school (between 

schools) transfers.  However, the ratios assume that the historical patterns of movement will 

continue into the future.  For example, if a school, which consistently receives more students 

than it loses, begins to have a change in trend, future enrollment projections in that school may 

differ from actual counts.  However, the direction of transfers (into or out of a school) typically 

remains the same allowing for the grade progression ratios to capture the transfers.  With 

Arlington Tech being a relatively new school, adjustments to the enrollment projections at each 

of the three high schools and at Arlington Tech has to be performed manually as is currently 

done. 

 

Recommendation #11:  Continue to assume that 1/3 of the Arlington Tech students would 

come from the Wakefield attendance area, 1/3 would come from the Washington-Lee 

attendance area, and 1/3 would come from the Yorktown attendance area until more 

historical data becomes available. 
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Long-Term Enrollment Projections (20-30 years) 

 

Due to the difficulty in acquiring land in Arlington, one stakeholder suggested 

completing enrollment projections for a 20-30 year period to assist with long-term planning.  

There a number of caveats with projecting that far into the future.  First, the reliability of the 

projections would be limited since it would rely on the accuracy of projected births from the 

ACG using the Cohort Component Model.  As fertility rates can change over time, and the 

number of women of child-bearing age can change due to migration (e.g., economic conditions, 

housing costs, etc.), it may be difficult to accurately project births that many years into the 

future. Since those future births would then become the future student population at APS, it is 

difficult to place much credence on the projected enrollments 20-30 years from now.  In 

addition, it is not possible to forecast housing growth or housing conversions that far into the 

future, which would likely have a significant impact on the projections. Since there are so many 

variables that can change the projections over a 20 or 30 year period, particularly ones that 

cannot be forecasted, it is not recommended that APS complete projections beyond ten years as 

is currently done.  

 

Recommendation #12:  Continue to perform enrollment projections for only a 10-year 

period. 

 

Implementation Plan of Projecting Enrollments 

 

After meeting with planning department staff from ACG, it was learned that a data 

sharing agreement will be created between APS and ACG, which would be used to enhance the 

enrollment projections completed by APS.  ACS would provide APS the following data: 

 

 Master Housing Unit Database – This is updated every July after the 2
nd

 quarter 

development tracking report is complete.  The database is a count of every housing unit 

in Arlington by type and affordability. 

 Housing Unit Forecast – an annual estimate of the total number of housing units, which is 

provided to APS in February and August. 

 Annual Detached Single-Family Home Sales – the number of detached single-family 

home sales by year. 

 Timeline of Homes Under Construction – an estimate of when new housing units will be 

constructed and occupied. 

 Data Monitoring – ACG will be monitoring demographic trends beginning in 2017. ACG 

or APS will purchase birth data from the Virginia Department of Health and data will be 

shared.  Other data to be monitored include mortality and migration trends from the 

American Community Survey. 

 Estimation of Long-Term Births – ACG will implement the Cohort Component Model to 

produce the number of long-term births (years 5 and 10 of the enrollment projection 

period).  APS will receive the birth estimates and interpolate the births in the intermediate 

years (years 6-9). It is recommended that ACG provide APS the projected birth counts 

each September. 

 Population Forecast – ACG produces a population forecast on an annual or bi-annual 

basis.  Outputs of the forecast include housing units, households, and population. APS 
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will receive a copy of the forecast totals and metadata on the housing unit development 

forecast for the 5-10 year period. 

 

In return, APS would provide the following data to ACG on an annual basis: 

 

 Student distribution by Metropolitan Statistical Area (“MSA”) 

 Student distribution by census block group 

 Student distribution by multi-family complex 

 Student distribution by year built and type of housing 

 

In addition, APS would provide ACG with estimated student generation for Site Plan 

reports using the 2015 SGFs computed by Statistical Forecasting and RLS Demographics in the 

CFS study completed in October 2016.  It is recommended that the SGFs be updated by ACG 

every 2-3 years to capture changes in the number of students residing in the different housing 

types. 

 

 As part of the ACG population projections, they will provide APS counts of children 

aged 5-9, 10-14, and 15-19.  While 19-year olds would not be part of APS as they would have 

graduated, and that the ACG projections include the universe of 5-19 year olds, which includes 

those children attending both public and private schools, the student projections from APS and 

the 5-19 projections from ACG should be compared to ensure congruency in trends (increasing, 

stable, or declining populations) but the exact values should not be compared. 

 

Mr. Lionel White, Director of Facilities, would complete the Fall and Spring enrollment 

projections and would use the following sources of data (data source is in parentheses): 

 

Fall Projections (10-year): 

 

 September 30
th

 official historical enrollments by grade and school for the purpose of 

computing grade progression ratios (APS). 

 Virginia resident live birth statistics for use in short-term projections of 1-4 years 

(Virginia Department of Health) – the birth data should include addresses of the child’s 

mother so that data can be geocoded and the birth assigned to an elementary attendance 

area. 

 Projected births for long-term projections of 5-10 years (ACG) – ACG would use the 

Cohort Component Model to project long-term births by September 2017.  APS would 

interpolate births in the intermediate years (6-9). 

 Housing pipeline data (ACG) – ACG will provide APS with a GIS shapefile containing 

the housing information beginning in Fall 2017. 

 Housing unit totals (ACG) – ACG will provide APS with a GIS shapefile containing this 

information approximately in early July. 

 SGFs from 2015 will be used to project the number of students from newly constructed 

housing units.  The computed SGFs were provided by Statistical Forecasting and RLS 

Demographics in the October 2016 CFS Report.  
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Currently, APS uses grade progression ratios to project future enrollments. The 

methodology and process of completing the projections should be recorded by the Director of 

Facilities for internal distribution within APS.  The purpose of this document is to provide all 

APS staff with a greater understanding of the process and would allow replication of the tasks in 

case key staff members involved in the enrollment projection process are no longer employed by 

APS.  

 

Once a draft of the Fall projections is completed by the APS Director of Facilities, the 

APS Projections Reviewing Committee would meet once or twice to discuss any subjective 

aspects of the projections for each school zone, as was discussed previously.  The review process 

should be completed in early to mid-November to allow time for revisions to occur.  After 

revisions have been made and a draft of the projections has been completed, the projections can 

be reviewed by the Stakeholders Projections Reviewing Committee for any additional changes, 

as necessary.  After the APS Projections Reviewing Committee and the Stakeholders Projections 

Reviewing Committee have agreed to the contents of the projections, they can be released to the 

public on or about December 1.   

 

Spring Projections (1-year) 
 

 January 31
th

 official historical enrollments by grade and school (APS) 

 

In the Spring projections, the Director of Facilities compares the January 31
st
 grade by 

grade counts for each school with the September 30
th

 counts.  The differences in enrollments are 

computed for each grade by school.  If there are any anomalies in the data (i.e., the enrollment 

change from September to January is significant), principals are contacted in each school to 

explain the enrollment change.  When there are significant anomalies, the Fall projections are 

modified accordingly.  It should be clearly stated that the Spring projections are a modification 

of the Fall projections on an “as-needed” basis depending on the change in enrollment from 

September to January in each school. 

 

Once a draft of the Spring projections is completed by the APS Director of Facilities, the 

APS Projections Reviewing Committee should meet in early February to discuss any 

modifications of the Fall Projections based on the enrollment anomalies.  After revisions have 

been made and a draft of the Spring projections has been completed, the projections can be 

reviewed by the Stakeholders Projections Reviewing Committee for any additional changes 

before publishing the projections to the wider community.  After the APS Projections Reviewing 

Committee and the Stakeholders Projections Reviewing Committee have agreed on the 

enrollment projections, the results can be released to the public on or about February 15.   Draf
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