Alaska School
Operating Cost Study

Final Report

Prepared for:

Senator Randy Phillips, Chair

Legislative Budget and Audit Committee
State Capitol

Juneau, Alaska 99801

Telephone: (907) 465-6590
Fax (907) 465-4979

March, 1998



March 4, 1998

Senator Randy Phillips, Chair

Legislative Budget and Audit Committee
State Capitol

Juneau, Alaska 99801

Dear Senator Phillips:

Enclosed is McDowell Group’s Final Report on the Alaska School Operating Cost Study. We
thank you for the opportunity to contribute to improving the method for Basic Need allocation
of Alaska’s largest and most important investment — public education. The study is a technical
research effort that focuses only on the influence of school size and geographic location on
school operating costs. The study is not intended to address the cost of politically determined
issues such as local contributions, capital projects, allocation of federal aid or special programs.

The final report is organized into three sections.

1. The Supplemental Summary is our summary of results and recommendations. It includes
an explanation of how we arrived at a school size factor for instructional costs, an area
cost differential for administration and non-personal services costs, and an overall
District Cost Factor (DCF) that provides each district with a single number for
simplicity of calculation.

2. The Final Report is the main body of the report that explains in detail the research
results and methods underlying the “Statistical Method” that is the basis for our
findings and recommendations.

3. The Technical Appendix includes detailed data supporting the main points of
professional inquiry that we pursued in the course of the study.

The major advances of the study are:

= An empirical basis for identifying actual school costs. Prior size and location cost factors
were based largely on professional opinion and on outdated proxies not directly related
to school costs.

= An equitable system for allocating instructional costs (70% of all school costs) for
schools of all sizes, regardless of their current level of funding.

= Provision for recovery of administration and non-personal services costs that are
actually incurred in each district as the result of size, geographic location and other
factors.

= A system easily amenable to regular updating as school costs change over time.

= Definition of costs by student and by school, rather than by Instructional Unit and
Funding Community.



We have these recommendations:

1. We recommend tracking, analyzing and updating school costs by each of the three major
cost categories — instruction, administration and non-personal services — on a regular basis.
The system we developed uses ongoing data bases so updating these cost factors can be
done in an economical and timely fashion. These costs can be expressed as separate factors
or combined as we have done in the District Cost Factor.

2. We strongly recommend a transition period as districts adjust to new levels of funding that
may result from changes in size and location factors. The change in the cost allocation
method could have significant impacts on some districts and adjustment time may be
needed.

3. We recommend improvement in the quality and definition of non-instructional data bases
on which the statistical approach is based. This will allow for more precise allocation for
administration and non-personal services costs in the future.

In closing, we once again thank you for the professional opportunity to contribute in the

challenging area of school costs analysis.

Sincerely,

Eric McDowvell James Calvin David Teal
Senior Partner Managing Partner Project Manager
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Supplemental Summary

Purpose

The purpose of this Supplemental Summary is to explain, briefly and clearly, how
to apply the methods and results of the Alaska School Operating Cost Study.
Readers of the study may have some difficulty in pulling together pieces from
the separate chapters addressing the complex school cost issues, particularly
because pieces have changed in response to client requests since the draft study
was completed on January 31, 1998. This supplement is intended as a user-
friendly guide to seeing “the big picture” that may be hidden in the technical
detail in the study.

The purpose of the Alaska School Operating Cost Study is to determine adjustment
factors that compensate for the impact of school size and geographic location on
school operating costs. It is not intended to determine the cost of basic
educational need — known officially as “Basic Need” — but to allocate an amount
of Basic Need as defined by legislative appropriation.

Although Basic Need is the focus of the study, Basic Need is not generally the
focus of legislative deliberations. The allocation numbers the Department of
Education supplies to the legislature have Basic Need as a starting point, but
they adjust for local contributions, federal impact aid and other factors, so that
the legislature deals with “State Aid” rather than Basic Need.

Per terms of the contract for this study, the study did not address local
contributions, federal impact aid, categorical aid, or other factors that affect the
amount of state aid allocated to each school district. For purposes of this study,
Basic Need is not the amount of money required to meet some qualitative
measure of educational services; it is simply the amount of money the
legislature appropriates to provide basic education to students.

The Current Situation

This Alaska School Operating Cost Study is the first study of real school costs in the
thirty-nine years of Alaska statehood. School operating cost allocations are not
currently based on actual school costs. Instead, the distribution of billions of
dollars in state aid to public education has been based on three unsatisfactory
and outdated proxies in lieu of real school cost data.

Current Area Cost Differentials (ACDs) are based on two proxies. Most funding
(about 80%) is based on the 1985 cost of operating a personal household (not a
school) in various locations in Alaska, and the remaining 20% is based on the
1988 shelf prices of 34 items commonly purchased by schools. However, shelf
price is just one factor that affects the per student cost of operating a school in
different locations.
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Without a method that considers such geographic location factors as climate,
building quality, the quantity of each item purchased and local district policies —
just to name a few — simply comparing shelf prices is meaningless.

The third proxy in the formula is for school size. Current school size factors are
based on past educators’ best subjective opinions on the inefficiency of small
schools compared to larger schools, with no supporting data on actual staffing
levels.

The Communications Problem

Any new method of allocation for school operating costs will certainly result in
changes in allocation among districts. Further, a new method based on actual
school costs is certain to improve accuracy and equity compared to a method not
based on school costs. Yet, for those familiar with the workings of the current
method, changing to another method can be confusing. This Supplemental
Summary intends to bridge the communications gap between our recommended
statistical method and the current method of allocation.

The IStatistical MethodO

Under the legislative directive to develop a new basis for allocating Basic Need,
the McDowell Group designed a “statistical method” that made three major
advances.

The “size formula” applies at the school level rather than to groups of
schools known in the current method as “funding communities.” This
assures that each school is treated equitably regardless of its location or past
levels of funding.

Size adjustments are based on actual staffing levels in schools rather than on
subjective factors.

Location adjustments are based on actual expenditures rather than on a
combination of outdated household cost-of-living data and subjective
adjustment.

In addition, the statistical approach bases computation of Basic Need on student
counts rather than converting to instructional units. This is mathematically
identical to the current formula (and it would be easy to convert to “units” if
desired).

The study identifies three categories of school costs — instruction, non-personal
services and administration — and analyzes them separately because their
responses to size and geographic location vary. Later in the study process, these
costs were placed into two groups — school level costs (instruction) and district
level costs (non-personal services and administration combined) to simplify the
analysis. Still later, a single adjustment factor was computed in the interest of
further simplification. In this summary, we first discuss the two-category
approach, then move on to a discussion of the single adjustment factor.
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The study relied on FY 1996 data as that was the last year of complete data
available for all districts and for school-specific staffing. The statistical method is
designed so that existing data bases — provided their quality is improved — will
supply increasingly accurate adjustments for school size and geographic
location.

Our proposal has its faults, primarily due to the obvious limitations of existing
school cost data for administration and non-personal services. However, in our
opinion, the advantages of basing school cost allocations on real school costs,
and of having an unquestionably sound basis for the dominant cost of
instruction, vastly outweigh the temporary deficiencies of the statistical method.

Two Steps to the Bottom Line

Using the statistical method, Basic Need is simply the sum of each district’s
allocations for the two categories of school costs — school level (instructional)
needs and district level (non-personal services and administration) needs. School
level costs are adjusted for school size and district level costs are adjusted by
each district’s Area Cost Differential (ACD). The following two steps explain the
procedures and provide the allocation results by district.

Step 1: School Level (instructional) Costs and the Impact of School Size

First, the school size factor was determined. In this study, the dominant school
operating cost — instructional staffing — is treated on a school by school basis,
depending on school size. School level staffing costs account for 70% to 80% of
total Alaska school operating costs, depending on how administration costs are
defined. The remaining 20% or 30% of operating costs are district level costs
(non-personal services and administration) costs. In the example used in this
Supplemental Summary, a broad definition of administration is used resulting
in an allocation split of 70% school level costs and 30% district level costs. The
priority of the study team was to develop appropriate school level staffing
requirements for schools of all sizes.
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School Size Distribution

Table I shows the distribution of Alaska’s schools by size of school.

Table I.
Alaska School Size Distribution

Number of Students Number of Schools
From To
_ 20 49
20 30 35
30 75 69
75 150 83
150 250 53
250 400 47
400 750 102
750 2,500 22

Developing a School Size Formula

The statistical method grouped schools throughout the state into similar size
categories, studied their staffing patterns (regardless of the funding level of the
districts) and developed a staffing model for every size school in Alaska. This
process was complemented by a team of school experts with decades of
experience in both rural and urban areas of the state. They developed a
professionally determined model for school staffing for all sizes of Alaska
schools. The statistical and professional models were strikingly similar, lending
support to the overall study method.

The result of the school-staff model is a formula that compensates for small
school size by adjusting the student count upward in small schools so that each
student generates more revenue than students in larger schools do. This is
identical (in concept) to the current formula for determining the number of
“instructional units” which help define Basic Need.

Study results show that school size factors vary from 1.98 for the smallest
schools to 0.84 for the largest schools. The base 1.00 is simply the statewide
average school size factor.

These school size factors are exhibited in Table 11, which reads like an income tax
table. The formula in Table Il could replace the “instructional unit computation”
in AS 14.17.041. This table insures that a district is compensated for every
student in every school.

For example, a small school of 80 students receives an adjusted student count of
the base of 122.85 (for schools in the 75 to 150 size category), plus 1.27 for each
student over 75, or 6.35. The total adjusted student count for this small school of
80 students is then 129.2. The size factor for that school is then 1.62 (the ratio of
80 actual students to 129.2 adjusted students).
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Table Il
School Size Adjustment Formula
(for the Conversion of Actual to Adjusted Student Count

If The Student Count is: The Adjusted Student Count is:
The Number of
At Least But Less: Base plus Multiplier Times Students in
Than Excess of:
- 20 39.6 + () X 0)
20 30 39.6 + (1.62 X 20)
30 75 55.8 + (1.49 X 30)
75 150 122.85 + (1.27 X 75)
150 250 218.1 + (1.08 X 150)
250 400 326.1 + (0.97 X 250)
400 750 471.6 + (0.92 X 400)
750 5,000 793.6 + (0.84 X 750)

Computing District School Size Factors

Once each school is assigned its size factor in the formula in Table I, the school
factors result in a district size factor. In the case of the following example in
Table 111 — Kenai School District — each of 36 schools gets credit for every student
with size factors ranging just 1.09 for the 594-student Soldotna Middle School to
1.81 for the 35-student Port Graham School. In total, the Kenai School District
has a resulting district size factor of 1.21, meaning that 10,282 actual students
become 12,431 adjusted students. When the legislature determines a basic need
amount for school level (instructional) the Kenai School District receives school
level funding for 12,431 adjusted students as compensation for school size
throughout the district.

Table 11l demonstrates that the dominant school operating cost — instructional
staffing — is addressed on a school-by-school basis. The “boost” in adjusted
student counts decreases as school size (and therefore, efficiency) increases.

Composite district size factors (the result of applying the school size formula to
all schools in a district) range from 1.07 in Anchorage to 2.04 for the Southeast
Island district and are shown in Table IV.

Readers should recognize that the school — and therefore, the district — size
factor changes when the number of students changes. In most cases the size
factor changes will be slight, but each district will have a different size factor
each year unless enrollment remains exactly the same. The formula adjusts for
year-to-year variation in school enrollment and the most recent enrollment will
be used to determine actual funding each year.
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Tabste 11
Sample District School Size Factor Computation
Kenai Schoal Bistrict

Schaoat Adjusted
Slze Stydent
Echioal Students  Grades  Facter CaUnt
Chaprmen Elemantacy Schael 22 k3 1.28 33
Coopod Landing Sshel 40 kR 49 1.77 T3
Hormer Migdle Jchael %53 T @ 150 328
Homper tntermedlata Schoal w58 4 & 1.24 . 318
Faul Banks Elementary Schanl M0 p 3 1.24 3B4
Hormar Righ Sehanl g 8 12 1.12 5E0
Hope Elementary Schonl 33 k10 143 &0
Kachemak Selo School &4 k £ 1.70 92
Tusturnera Elementary School 282 % B 127 347
it \flew Elementany Sohonl . 417 & 5 1.7 487
Fears Slementany Schoal 435 p 2 1.16 so4
Kenai Middla Schoal 457 4 3 1.15 £24
Kenai Centrat Hign Sciool 453 9 12 1.15 5235
Medail Canyon Elementary Schonl 198 kB .33 popdid
Mooze Pass Schoal 2 k7 T £4
Marmxalek Schosl r Fa k12 1T an
Mikiski Elementary Scheal - M3 p B 1.24 BT
Merth Star Elamantary Schogl 2z K _ 6 1.22 411
Mi¥isxi MiddlerSenior Hlgh Scheal 48 T 12 1.4 . H43
Hikoleavsk Schogl 135 K 12 147 1849
Minilchik Schosl 23 k14 1,32 297
Part Geaham Sehask 38 k10 1.84 63
Hagdeing Elermentagy - 2=k a 1.80 &5
Sugan & Epglish School ag k12 185" 52
Zeward High Schoal d41 T 12 115 508
Zoewegrd Elernentary Schacd 453 » 4 115 526
Alterndlyve 2enoal/Bilingual 104 k12 1:54 1641
Seldetna Elamentany Schoal ais  k ] 147 438
Redaebt Elementany School 414 p & 118 503
Kalifarngky Beach Elementary 43 kK B 1.16 505
Saldeln: High Jchac) 47 8 12 1.1 a7
Skyvlew High Schogl Ega 4 12 1.10 526
Saldatna Middl: Schaal ga4 T 3 1.04 &5
Staring Elementary 3chacl a0k B 1.14 454
Baritett Elerms/High Schos g3 k& 12 1.75 75
VYoznezenka Slementary Schoel 1 k10 1.48 193
Henai Total 10,262 | 1.2 12431
Alagka Scheal Qparating Cost Sy + March 1008 MeDowel Groug, Ing. = Page &
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Computing School Level (Instructional) Basic Need

Table IV shows the bottom-line impacts of school size on district allocations for
school level (instructional) Basic Need. Following the columns from left to right
for the Alaska Gateway School District we see that a student count of 552
becomes an adjusted student count of 835 when the district school size factor of
1.51 is applied.

School level Basic Need is proportional to adjusted student counts. In the Alaska
Gateway example, the district has 0.58% of the statewide adjusted student count
(835 out of 144,819), so has 0.58% of total school level Basic Need. In the example
used for Table IV, the basic need for school level (instructional) costs is assumed
to be $560 million. Alaska Gateway gets 0.58% of that amount, or $3.2 million.

School Level (Instructional) ACD

The dominant cost of basic education — school level instructional costs — is dealt
with through the preceding size formula. The question then is “Shouldn’t there
also be an ACD for instructional personnel?” The study does not recommend an
ACD for instructional staffing.

A surprising finding of this study is that most districts pay instructional
personnel approximately the same (within 5%) as Anchorage pays. Therefore,
the actual per teacher instructional costs of most districts are remarkably similar,
regardless of geographic location. All other 52 districts combined pay an average
salary less than 1% above Anchorage. Further, the districts that do pay
significantly higher or lower appear to be doing so out of local choice (i.e.,
district policy) rather than in direct response to higher or lower household costs
of living.

The analysis in Chapter Il leads to the conclusion that typical instructional costs
are not the result primarily of geographic location but are more strongly
determined by market forces including district choice. At the same time,
household cost of living clearly is higher in some areas than in others. Just as
clearly, districts appear able to staff their schools with little variation in average
cost. Thus, the cost of staffing a school in Alaska is not the cost of operating a
household — a proxy upon which most of the current ACD is based.

Because the cost of staffing a school does not vary with the cost of operating a
household, the study team recommends compensating districts for instructional
costs only through the school size factor (which can be substantial) but not with
a personnel ACD. By recommending no ACD for instructional staffing, districts
that have been frugal are not penalized and districts that have chosen to pay
more are not rewarded at the expense of others.
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Table IV
District Allocations of School Laval (nstruetlonal) Meed

i PP .
School He Aefusted Fropertien Sihacl Ly
Lo et Frzier Sukdard Al Aduaed fnagucdan|
Sehdol Edztrick Loumt 150w Taiy 1 Saumk S Tolal hoans
. Tolal 112457 T, LY i 0L
Abaaki Gulrvay hig 1.4 %11 LEE% n22a0y
Al 431 J g n 155 &1 Lt ] 5 1d%,313
ALt 340 151 143 Airy D% F iz
Anhorae 3,175 (LH 82 HATS L R ETIR Y
Arriaba Clewd 45 E:} 568 ) F 2,201,144
Baswig SEald =N 143 AFR 1.0 . dard 450
Edis By an 1.5 o H% H 1, T e \
Crarhum 37 1.7 [T LR 5 FETEE L)
Ciigach 1M 1.0 15 b.36% H AL
Gerpar Akar 3] 156 : ¥ad LEw H _LESOIA3
Casmia L1t 12p AT L ] L I57E 5L
g Gy AL 114 W o i 7,104,204
CotaSesl . = L1 1287 B % FELTRES)
Cond 7 141 515 X 5 ATET S
Cifngham L+ 1.4 &S QG 5 600 1T
Pk 12016 1M 1187 105N % dEAkD A
b TV 1Y 53 1.4 4 L5 E LEEE T
Halnap 4 1.56 " h454 t EIdmE
Hadriih FIE ] 1,47 &z 1264 [ 1, 55t
_Hypaokesg 11x 143 iz 0528 ) Td7.67%
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Jusmgy CE=H 158 (7771 % : FrXOLE T
Ko 153 1453 =T Lot 1 1,148, 511
Kagrunamis 2 LF ] m A i 1,505,507
Jmu 19im Lir)l T 5509 $ 49578628
Kplghium T,580 L ER T LR E 12,363,635
= . o £11 15 D% z 1201453
Haumk 24an 121 2,57 4TS z 13, A4
Sk ) O ¥ LY TS % LA8TTE
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Step 2: District Level (Non-personal Services and Administration)
Costs and the Impact of Area Cost Differentials

In contrast to instructional costs by school, district level (non-personal services
costs and administration) costs vary widely depending on geographic location.
However, separating the influence of location and size in the non-instructional
district level cost categories is very difficult and is not attempted in this study.
The ACDs for district level costs compensate for both size and location.

To illustrate, a remote district with several small schools may pay eight times as
much per student for heating oil as does a large urban district, although the
shelf price of oil is only twice as high in the remote district. Both school size
(small schools cost more per student to heat) and geographic location (high shelf
price, building quality, harsh climate, etc.) combine to increase costs.

The same blurring of the influence of location and size exists when analyzing
administration costs. Every district, no matter how small, must have some
administrative structure. A small district may be administered as efficiently as
possible, but it will still have high per student administration costs simply
because it has fewer students over which to spread costs. Consolidation of small
districts and/or of administrative functions could result in significant
administration cost savings.

Study Conclusions Concerning District Level ACDs

Analysis of administrative and non-personal services costs points to the
following conclusions:

Administration staffing and cost differences were so variable, even among
similar districts, that no consistent standard could be applied for computing
a relationship between enrollment and administration costs. The long run
solution is more accurate administration data, uniform accounting practices,
a clear definition of administration and a general district staffing standard
for size similar to that for school level instructional staffing. The short run
solution is to compensate districts based on their actual costs.

Non-personal services costs varied among districts, but not to the extent that
administration costs varied. Many districts have been under-compensated
for non-personal services costs by the current method of allocation. As in
administration costs, better district non-personal services data is essential
before formulating policy.

Finally, in response to requests for simplicity, the study team recommends a
single blended ACD for district level costs, combining administration and
non-personal services. Districts are then compensated for costs according to
their financial statements. If such statements are inaccurate, then future
allocation refinements should allow for improved data.
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Our recommendation is to compensate districts for actual costs incurred. This is
an unsatisfactory long run solution, but basing the district level ACD on actual
costs is an improvement over the current method.

Calculating District ACDs

The method for calculating the district level ACD, or multiplier, is not complex.
Total actual district-level costs are divided by the total number of actual
students. The result is a per student district level cost. This district level cost is
then compared to the statewide per student cost. This ratio becomes the district
level ACD. Using Alaska Gateway as an example, the district’s per-student
district level (non-personal services and administration) expenditures were
$3,326 and the average for Alaska was $1,056. The district’'s ACD then is 3.15
(3,326/1,056).

Table V shows how the ACD is used. Each district’s actual student count is
multiplied by the ACD to produce an adjusted student count. Again using
Alaska Gateway as an example, 552 actual students (times the ACD of 3.15)
gives an adjusted student count of 1,739 for purposes of allocating district level
costs. When all adjusted student counts are totaled, Alaska Gateway’s
proportion of statewide adjusted student count is 0.91%, so their slice of the
district level cost allocation pie is 0.91%, significantly greater than the district’s
school level cost allocation pie slice of 0.58%.

The Alaska Gateway School District has significantly higher-than-average
district level costs per student. Consequently, the district receives 0.91% of the
total district level cost allocation of $240 million, or $2.2 million.

Readers should remember that the district level ACDs apply only to district
level (non-personal services and administration) costs.

Alaska School Operating Cost Study ¢ March 1998 McDowell Group, Inc. « Page 10
Supplemental Summary



Tabla W .
District Allocations of District Level {Nonparzenal Servicazs and
Administrativa) Mead

Oizirgk Adjuziad Fl'{lﬂlﬂr'l]url Oisbrict Lova
. Sucdenr Lavok . Studank of Adustad [P35 Adrin.]
Jehood Digleask 2ounk AGR Calne Sratn Totat Maad

* Taeal 123,457 TA0.563 LR hil e, LA B
Alaska G:J:evm:'r a2 362 4. ran 2.917% 2,193, 2497
Alauliar Fadsan 21 7.592 158 0.08% 194,194
el East kLAY .05 4434 q.75% ‘I.E-'Eil?'ﬁ!i-
Anchocigs 48175 141G4Q 45,174 24.25% 95,951,802
aoarsgig Fslerd A 1307 580 2.20% TI0,231
Z=ring Sirail 14ra L4715 P L X045 3,dEd 1S
Eelshol Bay A6 2331 235 DAEY 1114255
Chathamn aar 2527 bl fLAdst 14003 45
Chugach 13 4038 T D285 are 03s
cpacr Bher El1G 2538 1621 ul:LEx 2444 4T
Cord bl EIE) 1687 [ R W= 1102 G
G Gily 34 1311 3% 0.20% Tlo04e
el mchy a1 1284 1,744 s L 158,30
LT ] Ly | 30858 1,459 L% T3 85004
CElliaghanm Sad T.428 1.304 .23 1641674
Falrparks 145,14 1150 1Z 44D AE3% 33,3168
{Zalera 150 3529 L1 1H 0, 20% &Yy e
Hamea 4240 1,457 aIr 0.33% - TEROT
Heganz ars 1.656 41l . 24%, EBd,4dn
Hy Sanurng 1+ 2137 Faal 0.3 . 308,300
dilarog a2 L1G2 FAET 1.0 2,767,273
Juneau 5,535 1440 5,520 2.80% 0T e
wake 150 1607 ptal] o, 16% A% 624
Zaskunamit 244 3236 ol 015t 4,150
Bangi ploi]: 1148 11,503 G I5% 4, QES,COT
¥ebchkan 2A30 12003 FRr £ 1515 X644, 455
M, 220 1527 | 0185t X GTT
Fadiak r A% 151 4,655 2417 62,551
PAApU Fai3 &.5497 2131 1,139 2,533,843
Lake £ Peninsda a3 S.RdT 2,515 1534 Pl e
Lyt RAEODWwiNT 3,275 =357 13,557 AT 16,733,331
Lerwr YuRgn 1,695 X598 5,255 NI TApS AT
Makinuaka TE 02 “1082 13,130 BAGY 18,636,397
tHar|na 151 1] 4] 0.24% 272470
Meme ral 2108 1,93% 1.34% 3,487 485
tdorih Slena 1,505 .50 [-RETY 3.6d% 8,745, 735
Marthwes! Arcte 1,232 4. 154 T A2 4,15% 9,575,339
Falon k| 3704 44 .07 17T 204
Priartburg o .o iz 1.47% 1,022,593
Peoval 13 1885 428 1,43% 1,043,475
Silke . 1B 1.0849 EE-FT 1,01% 2,428 34
Skaguy i 2219 201 0A6% ° I5E, 550
Scoheant Mard g |1 2,400 1,015 0.55% 1,377, T+7
Banmayeck 516 £.080 ;.".514 1.35% ¥ I65,E38
Et Man's 128 5757 43 ol ) A5 463
Tanarw 54 £.5I7 425 0,357 515,713
Unalaska 353 241 ] i1 N 1,189, 844
Valdez a9c 1406 1,439 QIET 18123322
Wiarge8 S60 1.138& 25 alc kb 8 TR A
Yakukr 187 1AM 251 0135 A0, 530
“fukon Flats R aib [T 3,044 1357 R BT EE]
Sukon Keayeimi 625 4820 1.3 19845 3,704,501
'H'ua'il_ 341 3842 t_,?ﬂ1 D915 Z.173,3E5
Tasic Mae=d: 5 &00,005000
Panzank b Dislied Laval J0.0%
Arijalnt Aleepbad At District Lewsl: & 2o, G, 600

Alzsks Scheal Operaling Cost Study + March 1998 MeDawel Grodg, e + Paga 11

Supplernanlal Summany



Summary Computation of Total District Basic Need Allocations

Table VI identifies each district’s Basic Need allocation. The statistical method
for computing total Basic Need is simply addition. Table VI adds the school level
cost component (from Table IV) and the district level cost component (from
Table V) of Basic Need, resulting in total Basic Need allocation. In the example of
the Alaska Gateway School District, the $3.2 million in school level cost need
plus the $2.2 million in district level cost need total the district’s $5.5 million
Basic Need allocation.

Discussion of Basic Need
Definition of Basic Need

Basic Need is simply an estimate of the amount of money required to educate
students. It is currently set at $61,000 per instructional unit. We recommend not
using the term instructional unit due to common difficulty in understanding the
concept. In its place, we suggest the simple concept of cost per student as
applied in this report. Thus, under the statistical approach developed in the
study, Basic Need would be stated in terms of dollars per student. In the
calculations used in this study, the actual unadjusted per-student Basic Need is
about $5,500, 70% of it for school level (instructional) costs and 30% for district
level (non-personal services and administration) costs. This split reflects
expenditures shown in district financial reports.

Just as under current law, the requested level of funding will be driven by Basic
Need. Basic Need is set by statute in terms of dollars per (adjusted) student, so
that additional students—or additional appropriations—increase Basic Need.
Just as under current law, state aid is equal to Basic Need less local contributions
and a portion of federal impact aid. Therefore, Basic Need is only the starting
point for determining state aid, it is not the final level of funding.

Formula for Basic Need
The current formula for determining Basic Need is:

Students (adjusted by a formula that adjusts for school size and converts
to “instructional units”)

x ACD (which is a fixed “multiplier” that is based on differences in the
cost of living and prices of certain school supplies and services)

x $/Instructional Unit (which is an amount determined by the
legislature).

= Basic Need
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The statistical method formula for determining Basic Need is:

Students (adjusted for School Size) x School Level (i.e., instructional) =
Cost Allocation per adjusted student. This amount is determined by the
legislature.

+

Students (adjusted for ACD) x District Level (i.e., non-personal services
and administration) Cost Allocation per adjusted student. This is a
second, separate amount determined by the legislature.

= Basic Need
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Summary
In general, the statistical method has these impacts compared to the current
funding formula:

Most of the shift in allocation dollars from the current method to the
statistical method is due to the recommended change from *“funding
community” to “school” as the basic unit for cost, and not to the change in
the method of calculating school size factors and ACDs. The loss of an ACD
for school level personnel costs may be more than offset by higher ACDs for
district level costs.

Districts currently disadvantaged by having more than one school per
funding community would be on an equal basis with communities with one
school per funding community. School size is a significant determining
factor for cost. For example, when a district with three schools with 200
student each in one community receives funding for only one school of 600,
the community is deprived of compensation for smaller school size. Funding
on a school basis provides equity. Administrative inefficiencies created by
administering a district consisting of several communities are compensated
for in the statistical method by rewarding for actual cost of administration.

The range of allocations becomes more moderate. The districts with the
highest per student allocations will receive slightly to moderately less and
those with the lowest per student allocations receive slightly to moderately
more.

The rank order of per-student Basic Need remains nearly the same as under
the current system. In almost all cases, the highest compensated districts
remain highest in rank order and the lowest compensated remain lowest.

Districts are compensated for actual operating costs, not proxies. If a district
has exceptionally high non-personal services costs and moderate
administration costs, for example, the statistical method compensates for the
reality of both costs.

A transitional period is strongly recommended by the study team to prevent
any district from receiving less than their current dollar allocation due to
changing the statistical method of computing Basic Need. The amount
needed in the first year would be about $16 million to $20 million, depending
on the total Basic Need allocation determined by the legislature. As the total
allocation pie increases over time, transition compensation will decrease and
be eliminated.

Alaska School Operating Cost Study ¢ March 1998 McDowell Group, Inc. ¢ Page 15
Supplemental Summary



Computing a Single Adjustment Factor for Location

In response to a request by the Legislative Budget & Audit Committee to further
simplify the application of study results, we computed a single adjustment
factor that could be applied in the same way that Area Cost Differentials (ACDs)
are applied under current law. To avoid confusion with ACDs under current law
and as computed for district level costs in our study, the Committee opted to call
these factors District Cost Factors (DCFs).

We computed DCFs by blending adjustment factors for the two components—
school level costs and district level costs—described above. A listing of
computational steps to obtain the DCFs is followed by a discussion of issues
related to the adjustment process.

Computational Steps to Obtain DCFs

Note: Readers should have Table VII available for reference when reviewing
these steps.

1. Use FY96 District Financial Reports to categorize expenditures as "'School
Level” or “District Level.” These categories correspond to the school-level
and district-level portions of Basic Need as described above. There were
three expenditure categories in the January 31 report—Instructional,
Administrative and Nonpersonal Services. We later combined administrative
and nonpersonal services expenditures to form a single “district level”
category in order to simplify the process. Combining the administrative and
nonpersonal services categories does not change the results. The
“instructional,” or *“school level” category remained separate. FY96 school-
level and district-level expenditures are shown in columns 1 and 2 of Table
VII.

2. Determine the proportion of each district’s spending in each of the two categories.
This step simply describes school-level and district-level expenditures in
percentage terms. (See columns 3 and 4 of Table VI1.)

3. Determine weighted changes in Basic Need for each district. Applying the
existing size formula and ACDs in existing legislation to each district’s
student population produces a level of Basic Need that serves as a basis for
comparison. This step uses the *“Combined Impact of Count and Size
Revisions” numbers from Table 2.1 in the body of this report to determine
weighted changes from “current” Basic Need.! The weighted changes are
obtained by

Count revisions” refer to the method of counting students. Current law counts students in “Funding Communities” which are
identical to single schools in some cases but which are groups of schools, rather than single schools, in other cases. The proposed
size formula produces separate student counts for each school. “Size revisions” refer to the specific factors used to adjust the
actual student count to compensate for higher per-student operating costs in smaller schools. Each of these impacts is computed in
the body of this report, as is the combined impact of the two changes to the existing "size conversion” formula.
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multiplying the proportion of school level costs for each district by the
impact of revised counting method and size factors as shown in column
5 of Table VII,

multiplying the proportion of district level costs by the impact of any
adjustments to district level costs,? then

summing the two parts to obtain a total impact (column 6).

1. Determine revised Basic Need (column 8) by adjusting “current” Basic Need
(column 7) per the number (column 6) determined in the prior step. Current Basic
Need is the amount obtained by applying existing size factors and ACDs
to the schools in the database. Revised Basic Need is obtained by
increasing or reducing current Basic Need as indicated by the weighted
change in column 6.

2. Determine the per-student Basic Need for each district (column 9) by
dividing Revised Basic Need (column 8) by the adjusted student count for
each district. The adjusted student counts are obtained by applying the size
formula (Table Il of this summary) to the student counts for each school in
each district.

3. Determine “multipliers” (column 10) by dividing each district’s per-student
Basic Need (column 9) by the statewide average per-student Basic Need
($6,206, as shown in column 9). Four Southeast communities—Sitka,
Ketchikan, Wrangell and Petersburg—had multipliers slightly lower than the
multiplier for Anchorage. Multipliers for these communities were set equal
to the Anchorage multiplier so that Anchorage could be used as a base in the
normalization process described in the following step.

4. Normalize the multipliers to obtain District Cost Factors (column 11).
Normalization refers to the process of dividing each district’s multiplier by
the smallest of the district multipliers so that the smallest District Cost Factor
equals 1.000. The process does not change the results; it simply makes the
DCFs easier to interpret because no DCF is less than 1.000.

The draft report limited expenditures in some districts (as described in the report). Those limitations were omitted from the process of
determining District Cost Factors per instructions from the Senators preparing legislation. The impact of omitting the expenditure
limitations is that districts with relatively high per-student expenditures have higher DCFs than they would have if the limitations were
applied. The expenditure limitations are also omitted from the DCFs described in this summary. Our understanding is that
expenditure limitations may be addressed by other means.
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As an example, 59% of Alaska Gateway’s expenditures in FY96 were in the
school-level category while 41% were in the district-level category (columns 3
and 4). The January 31 report showed that a school-based student count (as
opposed to the existing funding community-based count) and the revised school
size adjustment formula would reduce the district’s adjusted student count
(compared to the count obtained by applying the existing formula) by 16%. A
16% reduction applied to 59% of expenditures is equivalent to a 9% reduction of
total expenditures (column 6). This 9% reduction applied to current Basic Need
(column 7) gives a revised Basic Need level of $6.1 million, or $7,308 per
adjusted student count (columns 8 and 9). This per-student Basic Need is 18%
above the statewide average of $6,206 (column 10). Dividing the 1.178 Alaska
Gateway multiplier by the Anchorage multiplier (.912) produces a District Cost
Factor of 1.291, as shown in column 11.

District Cost Factors are intended to be applied as follows:

1. Apply the size adjustment formula (Table 1I) to each school to obtain size-
adjusted student counts.

2. Sum the size-adjusted student counts within each district.

3. Multiply the district student counts by the appropriate District Cost Factor to
obtain “size and location” adjusted student counts.

4. Multiply these adjusted student counts by the per-student value for Basic
Need specified in statute to obtain total Basic Need for each district.

Conceptual Issues

The district-level ACDs shown in Table V are generally larger than District Cost
Factors because ACDs apply only to district level costs (that is, district
administration and nonpersonal services expenditures) but not to school level
costs. Use of these ACDs would require separation of state aid into two
components and would produce two different adjustments of student counts
(ADM). DCFs produce a single adjusted student count and eliminate the
requirement to separate state aid into two components. Conversion from
district-level ACDs discussed in the supplement to DCFs clearly simplifies the
adjustment process, and does so without changing computed levels of Basic
Need.

Although the DCFs may be applied in the same manner as existing ACDs, they
are fundamentally different in principle. ACDs is existing law are based only on
unit price differences (e.g., the cost of fuel in dollars per gallon) while DCFs are
much more comprehensive and reflect per-student differences in district
operating costs.

The DCFs reflect not only relative prices of goods in districts, but also the
number of students, dispersion of schools, costs of travel and other factors that
affect district operating costs. Because the DCF reflects factors other than prices
of goods, neighboring districts will not necessarily have similar DCFs. As
described in the body of this report, existing ACDs appear to have
undercompensated several rural districts for administrative and nonpersonal
services costs.
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Haines and Skagway can be used to illustrate the difference in concepts. The two
school districts are close (geographically) and have roughly equivalent access via
highway, air and water. They can be expected to have roughly equivalent prices
and, therefore, similar ACDs. However, Skagway has fewer students over which
to spread district operating costs. This means, for example, that if Skagway
spends $200,000 annually on salaries for district administration while Haines
spends $400,000, the per-student cost of administration in Skagway is roughly
1.7 times the per-student cost in Haines ($200,000/131 students = $1,530, which
is 1.7 times $400,000/7430 students = $930). When higher per-student
administrative costs are combined with other district costs, the result is a higher
DCF in Skagway than in Haines.

Another issue is that the computation of Basic Need under any proposed
legislation may differ from the computation in the study. The study was strictly
limited to the impacts of size and location on school operating costs. Any policy
changes that affect the computation of Basic Need are beyond the scope of the
study.

Because DCFs are influenced by the adjusted student counts in districts, policy
changes may raise questions concerning the validity of DCFs presented in this
summary. The DCFs are based on computations that did not anticipate changes
in the computation of Basic Need. While it is certain that the DCFs would differ
if recomputed with policy changes incorporated, it is not clear that the DCFs
should be recomputed. We recommend a transition period to allow districts to
adjust to revised funding levels. We also recommend recomputation of
adjustment factors for district-level costs once funding stabilizes and improved
data become available. We believe that DCFs based on current expenditure
relationships are appropriate during a transition period.
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Introduction to Study Methodology

Introduction

The School Operating Cost Study is the result of a professional services contract
arising from Request for Proposals No. LBA972 by the Legislative Budget and
Audit Committee. A number of parameters were specified in the contract that
would guide the design, methodology and conduct of the study. The key
provisions are listed here so readers can understand the specific nature of the
task and the approach and methodology chosen by the study team.

The initial charge is stated in the purpose. “The study is to determine the
differences in costs of school operation that arise from differences in school size
(student population in a funding community) and geographic location, for the
purpose of providing information necessary to make changes to the public
school funding formula.” In other words, the study will provide the means to
restructure the existing funding mechanism but the actual formula restructuring
is to be done by the legislature, not the consultants.

The central issues of the study are the impacts on school operating costs of
school size and geographic location. Further, the study is confined to operational
costs and is not a study of a number of other school costs — such as pupil
transportation, special education and capital projects — that have special
appropriations outside of the current public school funding formula for basic
educational need.

The contract further states, “For the purposes of this study, the consultant may
not consider the current administrative structure nor any of the current
contractual arrangements held by a school district.” This requirement means
that recommended formula revisions must be broad enough to factor out the
impacts of conscious choices made by individual districts that impact their own
costs when compared to other districts.

The contract also requires that consideration be given to costs that are unique to
large urban districts and small rural districts. This guideline recognizes that a
single, simple formula may not be appropriate for all Alaska’s school districts.
The study design must respond to these unique differences.

The time frame for the study - from contract award November 15, 1997 to
January 31, 1998, with a progress draft due January 15, 1998 — was another key
factor in study design. To some extent the time frame dictated that most of the
study would rely on existing data available from school districts, the Alaska
Department of Education and other sources such as the Alaska Department of
Labor.
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Selection of Methodology

The study team recommended a major concept change at the beginning of the
study. We recommended that the basic units of analysis be schools rather than
existing funding communities. Schools are the basic and objective units of actual
cost occurrence while funding communities were subjectively determined. Using
funding communities to determine staffing requirements would negatively
impact our ability to perform objective research.

The study team first assembled a team of four respected school operations
experts. These experts represented both urban and rural viewpoints as well as a
wide range of school expertise in business management, financial analysis,
instruction, operations and administration. This group guided and advised the
professional study team. Their first task was to determine levels of instructional
staffing appropriate to all sizes of schools represented by Alaska’s nearly 500
individual schools — regardless of existing levels of funding or geographic
location. This model for instructional staffing became the basis for further
research and analysis.

The study team amassed enormous databases on school operations. These data
included instructional staffing for all schools, instructional salaries, instructional
pay scales, district financial reports and statewide databases on non-school
wages throughout Alaska. Other data including recent cost-of-living research
was also collected.

The study team then developed the “statistical approach” that is the framework
for presenting school cost analyses in this study. The statistical approach is new
to school cost research and was designed to meet the terms of the contract and to
overcome some difficulties with the current public school funding formula. It
also allows for objective quantification of costs by school and by student as well
as by district.

Problems inherent in the existing formula include:

basing most of the area cost differential on the cost of operating residential
households — not school districts;

basing school (or rather, funding community) size factors only on
professional opinion and not empirical evidence; and

failing to consider factors other than commodity price differences that
influence costs of operating schools.

The statistical approach has the advantage of establishing an empirical basis for
the largest portion of school costs — instruction. Using various statistical
techniques, staffing for all schools was segregated into groups and an efficiency
curve was developed to determine typical staffing by school size, regardless of
levels of funding by district. This was then correlated with the school size model
developed by the school experts to produce an empirically based formula for
instructional staffing that allows each school an appropriate level of instructional
staffing regardless of location or district size.
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Next, school operating costs in all districts were analyzed and grouped into
three separate components - instruction, nonpersonnal services and
administration. Statewide, these expenditures are, respectively, 79%, 16% and
5% of school operating costs. Analysis of these components showed that
expenditures per student varied greatly among districts, even among districts of
similar size and location. Because of these wide variations, non-personnel and
administrative costs were forced into a narrower range than occurs in the raw
data. The study team computed multipliers based on relationships of these
adjusted expenditures. Three different analyses of non-personnel data were
conducted. These involved all non-personnel costs, a selected market basket of
non-personnel costs and operations and maintenance costs.

The statistical approach addresses per-student cost levels for both nonpersonal
services and administrative costs in a way that combines the effects of both
geographic location and school size. The study results provide detail for
assigning separate cost factors for non-personnel and administration costs, as
well as for instructional staffing levels.

Finally, substantial research effort was also given to the important issue of
instructional compensation levels and the underlying personnel area cost
differential that plays a large role in the existing funding formula. A number of
methods were employed to address this issue.

The use of the statistical approach results in several improvements in the
measurement and expression of school operating costs. These improvements are
discussed in the Executive Summary.

Study Organization

Preceding is a brief discussion entitled Introduction to Study Methodology. This
section describes the purpose and organization of the study and defines the
requirements that determined study methodology. Study methodology is briefly
discussed.

An Introduction to Study Issues defines the critical range of issues that must be
addressed when considering revisions to the public school funding formula.
Awareness of these issues sets the context for understanding study results.

A brief Study Team section identifies the members of the school expert panel so
important to the study effort. To them we give special thanks for their expertise,
judgment and willingness to be part of a new approach to school funding.

An Executive Summary puts forth the six major findings and recommendations
resulting from the statistical approach to public school operating cost funding
allocation.

The Summary of Results presents quantitative impacts on each district of the
recommended statistical approach.
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Chapter 1, Basic Approach, presents a summary discussion of the results and
methodology of the method chosen for the study. The methodology described in
this chapter is the heart of study effort. Included are the multipliers for each
district for each of the three components of the funding formula. The following
three chapters include detailed results of the three major school operating cost
categories.

Chapter 11, Instructional Allocations, addresses the size factor analysis in detail
and is the basis for the size multipliers so critical to equitable funding allocation.

Chapter 11, Nonpersonal Services Allocations describes the three special analyses
performed to arrive at district-level multipliers for the nonpersonal services
component of the funding formula.

Chapter 1V, Administrative Allocations, discusses the method and findings of
providing administrative adjustment factors for all districts.

Chapter V, Additional Considerations, describes alternate methods of altering
allocation results. The study does not quantify these alternative methods.
However, Chapter V provides a discussion of the personnel area cost issue and
the cost-of-living issue that historically supported a personnel compensation
differential. The discussion in this chapter indicates the likely results of one
scenario based on a personnel area cost differential and of altering the relative
shares of total funding allocated to each of the three components of the funding
formula.

A Statistical Appendix is provided under separate cover. Its contents will be
detailed tables and graphs supporting the many forms of analysis employed
during the study period.
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Introduction to Study Issues

Statement of the Situation

Traditionally, Alaskans have been supportive of education and willing to pay
for it. The State of Alaska’s single greatest investment is the nearly $700 million
it allocates annually to its 53 school districts for public education. Alaska, as a
state with a relatively young population, continues to support education when
the political trends elsewhere have been to reduce spending on education. In
states with relatively older populations where fewer households have school age
children, public education is of lower priority and has been cut substantially. For
example, Arizona, an otherwise fairly well-to-do state, ranks near the bottom in
their investment in public education. Even today, in the face of declining
revenue, Alaska ranks near the top in terms of state dollars per student,
exceeded only by those states with exceptional economic ability.

Yet in recent years, even Alaska has had to face the prospect of declining real
resources devoted to education. Districts have had to reduce staffing, re-
negotiate contracts and cut costs of all kinds while municipalities, students and
parents try to compensate by raising their own money for everything from
school supplies to travel, computers and building maintenance. While school
enrollment has increased, the real value of appropriations to pay for it has not
kept pace as Alaska’s primary source of revenue — oil — continues a long-range
production decline.

In this environment, the method to allocate funding among schools and districts
is under intense scrutiny, and a variety of proposals aimed at revising the
method of allocation are before the legislature.

The Need for Equity

As public resources decline, fairness and equity in the allocation of these much
needed funds become increasingly important. As always, Alaska differs from
other states when it comes to allocation of public resources. The extent of
geographic dispersion (more than 120,000 students spread over 586,000 square
miles) and dramatic differences in community sizes (and the resulting
differences in scale and efficiency of school operations) create immense
differences in school operating costs.

No simple formula can ensure equity for Anchorage, with nearly 47,000
students, Pelican with 31 students and 51 other districts at all points in between.
No research study can measure the full effects of multiple influences — such as
climate, building quality, transportation costs, local economic conditions, labor
supply, isolation, local school board policies, collective bargaining, and
community demands — on the cost of education. Further, no politician, school
expert, researcher or consultant is going to tell 53 districts and 484 schools how
to run their business while local control remains an underlying principle of
Alaska’s public school system.

Alaska School Operating Cost Study ¢ March 1998 McDowell Group, Inc. « Page 25



Nevertheless, there are good reasons for scrutiny of the method to allocate
school aid and the current call for improvements in equity. The current method
of allocating education aid results in a range of $3,400 to $21,000 per student.
Although absolute equity may be impossible to achieve, significant
improvements appear possible. This study makes major advances in the
objective measurement of school costs and offers solutions that result in
progress toward equity.

Historically, Alaska distributes public school funding using two means of
compensating for differences in school operating costs. These criteria for
compensation are size — adjusted for by an instructional unit computation that
compensates for small school size — and location — adjusted for by the Area Cost
Differential (ACD). The means of calculating these compensation measures have
always been subject to debate and have been changed on a number of occasions
since statehood for both empirical and political reasons.

Compensation for Size

Most observers would agree that the per student cost of providing basic
education services to 30 students in a remote community is greater than in an
urban community with 1,500 students under one roof. Although the principle of
size compensation has been widely accepted in Alaska, the means of calculating
the size factors has been under scrutiny since the origin of the Alaska
Foundation Formula.

This weakness in the existing size adjustments is the first major issue addressed
by the Request for Proposals that formed the conceptual basis for this study. In
essence, the RFP requested an objective, quantifiable and defensible basis for
school size adjustment. The McDowell Group study design accomplishes this.
For the first time, size factors have an empirical, statistically defensible basis.

Compensation for Location

Size compensation is only part of the equity picture. The second factor is the
Area Cost Differential, or ACD. The ACD compensates for cost differences due
to geographic location. Compensation for these inherent geographic cost
differences is also a widely accepted principle. However, as with the size
adjustment, the principle of the adjustments for location is widely accepted but
the means of calculating ACDs has been subject to continued revision and
reexamination.

Currently, the location differential for each district is a single number based on
price differences among locations. Prices of household market basket items
(food, housing, transportation, etc.) were a proxy for school personnel costs, and
prices of a non-personnel school market basket (insurance, books, fuel, etc.)
represented all non-personnel costs.
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There are three major weaknesses of the current ACD.

First, all district aid is subject to a single ACD. Personnel and
nonpersonal services should not rely on the same differential.

Second, ACDs are based on the household cost of living, not the actual
cost of staffing a school with instructional, administrative and operations
and maintenance personnel. The RFP requested alternatives to this
method of allocation, moving away from what may or not be a relevant
proxy for personnel costs.

Third, the current ACD does not incorporate adjustments for the
complex range of factors that affect non-personnel school costs — such as
building quality and efficiency, climate, community use and local
availability of goods and services.

A Solution to Instructional Staffing Needs

The McDowell Group study team — consisting of economists, business analysts,
public policy analysts, wage and salary analysts, school management experts
and school business experts — developed an objective statistical approach for
providing equal basic instructional staffing to schools of all sizes.

Noninstructional Costs

Current ACDs apply to nonpersonal services costs as well as to salaries. The
methodology used for the existing ACD was to price a fixed market basket of
thirty-four school cost items — such as insurance, books and travel — in each of
the districts and calculate a simple differential. Non-personnel costs account for
about 10% to 40% of a district’s total costs, depending on the district. Price
differences for the full market basket varied from 1.00 in major urban areas to as
high at 1.46 in the most remote regions.

The primary weakness of the existing approach is its failure to consider the
many factors — other than shelf price — that affect non-personnel costs. The
method developed by the study team places the true cost differential of smaller,
remote districts where it belongs - in the nonpersonal services and
administrative components of the education funding formula.
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Summary

“Basic Educational Need” can be defined as an amount of money required to
fund the operating costs of a school district. Adjustment for school district size
and location are two of the three elements that determine *“basic need” in
Alaska’s current formula for allocating education aid (AS 14.17.021(c)). The third
factor is “unit value,” which reflects total funding level and is not addressed in
this study.

The objective of the research described in this study is to make the foundation
formula more equitable by determining adjustment factors that compensate for
differences in school — and school district — operating costs that arise from the
number of students served and from geographic location.?3 This study is not
intended to be a comprehensive review of all the philosophical and equity issues
the legislature might address in considering revisions to the foundation formula.

In short, the purpose of this study was to develop new adjustment factors for
size and location, not to develop a model to allocate education aid to school
districts. Although this study develops allocation amounts and compares them
to current law, the allocations described in this study do not consider all aspects
of education funding. Comparisons with actual allocations should, therefore, be
avoided until more comprehensive calculations are performed by, or in
cooperation with, the Department of Education.

®  “Foundation formula” is the common name for the formula that allocates state operating aid to the 53 school districts that provide

primary and secondary education to Alaskans. Although the formula provides funds for educational services for special needs of
children younger than school age, the focus of the formula is on education from kindergarten through 12" grade, commonly referred
to as K-12.
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Study Team

The McDowell Group study team includes a panel of Alaska education experts
with a mix of urban and rural school district operations experience. These
experts were a critical part of the study team and took an active role in
developing the approach as well as reviewing the research and analysis. The
panel includes the following individuals:

Tom Freeman has nearly 30 years of financial management experience in
Alaska, Washington and Oregon schools, including 18 years with the
Anchorage School District. He was Assistant Superintendent of Business
Management for the Anchorage School District until 1988 and remains
involved in school and community activities.

Jim Paul served 12 years as Superintendent of what is now the Denali
Borough School District. He is also a former teacher, principal and
superintendent of the Craig School District and participated in three prior
efforts to revise the foundation funding formula.

Andy Warwick served four years in the Alaska State Legislature (1971-1974),
all four years as a member of the House Finance Committee. He served two
years as Commissioner of the Department of Administration (1975-1976).
Mr. Warwick was elected to three terms on the Fairbanks School Board
(1988-1996) serving as President of that body and as its Finance Chair. He
was appointed to the Alaska State Board of Education in 1991, serving as
Vice Chair until 1992. Mr. Warwick has been in private practice in Fairbanks
as a Certified Public Accountant since 1978.

Bob Weinstein spent 20 years as a teacher and administrator with the
Southeast Island School District, retiring as superintendent in 1994. He has
considerable experience with small school operations. He is also very
familiar with the existing foundation program and served as a member of
the Foundation Formula Task Force in 1995.
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Executive Summary

The basic question addressed in this report is “Do current adjustment factors
provide accurate compensation for differences in school — and school district —
operating costs that are due to size and location?” The short answer is that
statistical analysis indicates current size and location adjustments relatively
undercompensate some districts for differences in school operating costs.

The following executive summary introduces the six major findings and
recommendations of this study. Results of the analysis are provided in the
Summary of Results located prior to Chapter I in this study.

1. Definition of Recommended Funding Formula

The study team recommends that the education funding formula be divided
into three components — instruction, nonpersonal services and administration.
One component, instruction, is specifically related to schools. The other two
components are district-level allocations. The components are separated because
each has unique adjustment factors for size and location. The separation of
components applies only to the allocation of aid and is not intended to imply
expenditure limits in any component.

Instructional Allocations. The instructional component includes all school-
specific personnel required to operate schools, including teachers, building
administrators, aides and administrative and building support staff.

Nonpersonal Services Allocations. This component includes all non-
personnel costs in school districts, including non-personnel costs associated
with instruction and district administration.

Administration Allocations. This component includes the personnel costs of
certificated and classified administrative personnel engaged in district-wide
functions that are not specifically related to educational services delivered in
schools.
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2. Definition of Funding Units

The study team recommends that schools, rather than funding communities,
be the basic unit for education funding. The school is the fundamental cost
center for delivering instructional services. The basic units of funding under
current law are “funding communities” — which are defined inconsistently and
which would not provide equitable treatment for all schools even if they were
defined consistently. Adopting schools as the basis for funding would result in
more equitable allocation of instructional resources by providing comparable
levels of instructional staffing in all schools regardless of district size and
location.

3. Adjustments for School Size

The study team recommends that statistically derived adjustment factors be
used to compensate for the higher per-student cost of operating smaller
schools. This study provides an objective, defensible and empirical basis for
instructional staffing in all sizes of schools. The recommended size factors were
developed by a study team of school management and business experts,
blended with analysis of the instructional staffing patterns of Alaska’s schools.

Study results indicate that school size has enormous influence on operating cost
per student, with the efficiency curve rising rapidly from the smallest schools to
a school size of 500 to 600 students. Beyond that, size instructional efficiencies
increased slowly, with less perceptible gains beyond 1,500 students.

4. Adjustments for Location

A. Instructional Component

The study team recommends that area cost differentials (ACDs) in the
instructional component of the formula be eliminated, allowing market forces
and individual district needs and choices to determine compensation levels.
ACDs based on average instructional salaries would result in several rural
districts (with high current ACDs) having lower ACDs than Anchorage.4 This
means that adoption of area cost differentials (based on average teacher salaries)
for the instructional component would reduce aid to several rural school
districts, a result counter to the equity criteria required for this study.

Analysis of instructional salaries shows little relationship between current ACDs
and actual salaries paid. Categorizing districts by size, location and accessibility
showed that the average instructional salary in Anchorage is only one percent
lower than the average in the other 52 districts. Most districts (35 of 53),
including many with significant ACDs, paid within five percent of the statewide
instructional salary average, with several rural districts having salary schedules
—and average salaries — lower than in Anchorage.5

4 Other states that have area cost differentials typically use them to compensate for higher costs in urban schools.

® The analysis of average salaries includes housing allowances as indicated in district financial reports. The analysis of salary

schedules excludes housing allowances because we have insufficient information to allow us to allocate the allowance to individuals.
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Reasons for this salary uniformity are many, but analysis shows that teacher
longevity is the primary reason. Salary schedules in rural districts are somewhat
higher than in Anchorage on average (although several districts with high ACDs
have lower salary schedules than Anchorage). Even in those districts with
higher salary schedules than Anchorage, few have teachers with average years
of experience near the average for Anchorage. The result is that costs associated
with higher salary schedules in rural areas are offset by costs associated with
greater longevity in urban districts. Average salaries in all districts fall in a
surprisingly narrow range.

Research on private sector salary practices confirms that salaries tend to be
higher in Anchorage than in districts with high ACDs. Location differentials are
rarely paid by private industry, and are nominal if paid. Among private and
public sector policies researched for this study, the sole exception is the State of
Alaska, which pays a location differential based on the estimated cost of a
“market basket” intended to reflect household spending.

B. Nonpersonal Services and Administrative Components

The study team recommends that area cost differential “multipliers” be used
to adjust for higher noninstructional costs due to district size and location. The
key technical emphasis of the recommended separation of the formula into three
components is that size and location have different impacts on each component.
This has many implications, but the most important is that the cumulative
effects of all factors affecting noninstructional costs — geography, climate, local
economic conditions, cultural needs, design and condition of buildings,
proximity of schools and similar factors, as well as the number of students and
prices of goods and services purchased by districts — are incorporated in the
noninstructional multipliers.

One critical finding of this study is that differences in per-student
noninstructional costs far exceed differences in existing ACDs. While the current
ACDs may over-compensate some districts for personnel costs, they under-
compensate some districts for dramatically higher per-student noninstructional
costs.

Of the three components of the funding formula, administrative costs have the
widest variability from district to district. Though extremely wide variations of
administrative cost per student can be demonstrated, statistical analysis cannot
identify the reasons for the variance. What is known is that administrative cost
efficiency improves rapidly as district size increases, but the largest districts are
not necessarily the most cost efficient. It is clear that no uniform administrative
staffing standards exist from district to district, even among districts of similar
size.
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5. Data Requirements

The study team recommends that existing reporting systems be strengthened
and that databases to support school cost analyses be further developed.
Databases needing attention include those containing instructional salary and
staff records, district financial reports and records of student attendance and
participation in special programs. The quality of the databases must be
improved in order to allow continued progress toward equitable allocation of
education funds.

Data improvements could come through management audits. The purposes of
these management audits would be:

To generate better information for future computation of multipliers for the
nonpersonal services and administrative components of the funding
formula.

To explore options for reducing costs through cooperation, consolidation,
centralized business functions and other management methods.

Once database improvements are made, statistical analysis similar to that which
produced clear results for the instructional component could produce improved
results for the two noninstructional components of education funding.

6. Transitional Implementation

The study team recommends that negative impacts of the revised size and
location adjustments be mitigated. The proposed adjustment factors narrow the
range of per-student education aid among districts. Nevertheless, any
reallocation of a fixed amount of funds that produces “gainers” also produces
“losers.” A provision to prevent any district from receiving less than its current
level of aid as a result of revised adjustment factors would allow “gainers” to
benefit without the gains coming at the expense of other districts.

The recommended revisions to the funding formula generate a relatively small
reallocation of funds (about 2.7 percent of the current level of Basic Need). While
a transitional provision would provide less equity than full implementation of
the recommended adjustment factors, it would offer improvement over the
disparity in funding that now exists. This option would, of course, require
appropriation of additional funds. The first-year cost of transitional
implementation is estimated to be between $16 million and $20 million.
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Approach

Summary of Results

The study team used statistical analysis to determine adjustment factors for
differences in student population and location. We divided the education
formula in three components — instruction, nonpersonal services and district
administration — when it became apparent that each component required
different adjustments for size and location.

The basic research methodology — referred to as “the statistical approach” in this
study — is described in Chapter I. Each of the components is further described in
a separate chapter. Alternate allocation issues are discussed in Chapter V. An
overview of the results of the statistical approach is presented below.

The statistical approach uses data on staffing levels in schools, audited
expenditure reports and student enrollment figures to determine size and
location adjustment factors. The statistical approach is based on three premises.
The premises and brief discussions of their impact follow:

Premise 1

Schools of similar size should have similar staffing levels for regular K-12
programs regardless of location of schools or size of district in which the
schools are located.

The statistical approach separates school instructional costs from district
administrative costs and from utilities, travel and other non-personnel costs,
then uses existing instructional staffing patterns to derive factors to
compensate for higher per-student instructional costs in smaller schools. In
general, compensation factors for small schools under the statistical
approach are similar to those under current law, but bringing *“staff equity”
at the school level results in significant adjustment of aid to schools that are
not currently compensated for small size because they are part of a larger
community or district.

Premise 2

School staffing levels should be determined independently of
instructional costs; adjustments for differences in average instructional
salaries should be made after school staffing levels are determined, and
any adjustments should be based on statistical information showing clear
differences in personnel costs.
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Adjustments for personnel costs under the statistical approach are not based
on differences in household cost-of-living in various areas, but on research
covering a broad range of salaries that more directly relate to the cost of
operating schools. Research on salaries outside the educational system found
no statistical justification for higher salaries in rural areas. In fact, the data
indicate compensation is generally higher in Anchorage than in rural areas,
although teacher salary data showed a slight trend in the opposite direction.
Based on this conflicting information, the statistical approach applies no area
cost differential to instructional costs.

Premise 3

School district expenditures for nonpersonal services and administrative
purposes are generally no higher than necessary (given current district
structure); existing variation in per-student expenditures reflects
differences in costs that are attributable to size and location.

Statistical analysis identified large variations in noninstructional
expenditures per student. The range of differences caused the study team to
guestion the premise and to limit per-student expenditures (for purposes of
calculating multipliers) rather than develop multipliers that reflect current
spending. The statistical approach compensates for differences in
noninstructional costs by producing multipliers that are substantially higher
than those in current law. However, the multipliers apply only to
noninstructional expenditures, which average 20 percent (and range from 14
percent to 60 percent) of total district expenditures.

Interpreting Study Results

Several concepts are critical to interpreting the results of the study.

1. Before reviewing results of the analysis, it is important for readers to
understand that the analysis addresses only the relative allocation of school
operating aid; it does not address the following issues:

= capital requirements of schools

= school debt reimbursement

= pupil transportation costs

= special appropriations to school districts

= the total amount of aid allocated by the formula

= sources of funds, including local contributions and federal impact aid
= district or school consolidation issues

= vocational education, bilingual and other funding that is not classified as
“regular education”

= labor issues, organization of local government or other issues that are
related to school funding but that are not directly accounted for by the
size and location factors of the foundation formula.
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2. Because the study addresses allocation of aid rather than the amount of aid to
be allocated, it may appear that the statistical approach concludes that some
districts are currently receiving too much education aid. Readers should
understand that the results do not imply that a particular school district is
over-funded (or under-funded) in and of itself, but rather that a district
may be relatively over- (or under-) funded when compared to other
districts. All comparisons in this study are based on relative adjustments;
i.e., they are simply shares of an amount of aid that is determined by
political forces.

3. Readers should also understand that dollar values in the tables and charts
cannot be compared with actual aid received by districts because the total
amount allocated in the tables ($800 million) is an arbitrary amount that is
not equal to the actual amount of state aid allocated in any year.6 While
additional calculations would be required to determine actual changes to aid
received by each district under the revised adjustment factors, it should be
noted that proportions of Basic Need allocated to each district would not be
affected by the total amount of money available. In addition,

= State education aid is reduced by local tax contributions and by a portion
of federal impact aid, and increased by special appropriations to
Regional Education Attendance Areas (REAAs) and to “single site”
districts. These reductions and increases are not reflected in the analysis
of aid under current law or under the statistical approach because the
focus of this analysis is on developing adjustment factors for size and
location.

= The statistical approach does not specifically address funding for
vocational education, bilingual and other special programs that are
addressed by the current formula. This treatment is not a
recommendation to eliminate funding for these special programs; it
simply reflects a lack of detailed data required to include special
programs in our analysis.” In order to make meaningful comparisons
between allocations under current law and the statistical approach,
special program funding must be treated the same under both
approaches. In this analysis, that means excluding them from both
allocation systems.

The $800 million figure is approximately equal to the FY99 budget for Basic Need. Basic Need is reduced by required local
contributions and by a portion of federal impact aid. These reduce state aid to about $635 million.

The statistical approach bases allocation of aid directly on student population in each school rather than on “instructional units” within
each “funding community”. (Both these terms are discussed later in this report.) Implementing this direct approach would require
redetermination of funding policy for special programs. That policy decision can be made only by the legislature. Faced with a choice
between analysis which 1) explores a more direct link between students in each school and funding levels or 2) retains the existing
funding system for special programs, the Legislative Budget and Audit Committee chose to explore the more direct funding link
(December 3, 1997 Progress Report). That decision was based on a desire to simplify the formula and does not indicate a decision to
change the funding approach for special programs. Although conversion of the direct student count to the instructional unit approach
is a simple mathematical exercise, special program funding could not be included in the statistical approach because school level
information on special program participation is not available. Several states have developed cost multipliers for special program
participants. These factors could be adapted to Alaska at the school level if the legislature chooses to replace the instructional unit
concept with a direct count of students.
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= The information in the student-school database does not sum to district
totals reported by the Department of Education.t Although this has a
negligible effect on comparisons of current law and the statistical
approach — because allocations under both systems are determined from
the same data - it does mean that comparisons with actual aid are not
valid.

4. For comparative purposes, the study team applied the current formula to the
same student database used to determine funding levels under the statistical
approach. Although this methodology means that data in the charts and
tables is not comparable to aid currently received by districts, it isolates the
effect of changes to the size and location adjustment factors. Assuming no
changes are made to parts of the funding system other than the size and
location adjustments, comparisons of information labeled “current law”
and “statistical approach” are reasonably accurate indications of what
would happen under a revised formula, since local contribution
requirements and special funding would affect both allocation formulas in a
similar manner.?

In short, the purpose of this study was to develop new adjustment factors for
size and location, not to develop a model to allocate education aid to school
districts. Although this study develops allocation amounts and compares them
to current law, the allocations described in this study do not consider all
aspects of education funding. Comparisons with actual allocations should,
therefore, be avoided until more comprehensive calculations are performed
by, or in cooperation with, the Department of Education.

Further, results obtained by applying the statistical approach and current
adjustment factors to a database are approximations of allocations. When
comparing the proposed formula with current law, the reader should focus on
relative changes shown in the tables rather than on dollar comparisons with
actual aid allocations. The actual amount of aid allocated to each district will
change as both the number of students and the total amount of aid allocated
change, and as special program funding, local contributions and other aspects of
the full funding formula are considered.

Summary of Results

Figure 1 shows that implementing the adjustment factors generated by the
statistical approach would allocate additional aid to more than 20 school
districts. The implication of this result is that, relative to other districts, some
districts appear to be underfunded under current law. Table 1 shows that the
level of underfunding in all districts is about 2.7 percent of the amount of
funding allocated ($21 million of $800 million allocated).

The student-school database is a blend of files obtained from the Department of Education (DOE). DOE provided files on student
counts and number of staff in each school, which we combined. The actual student count and the database count differ by about 40
students statewide.

Gains or losses shown in the tables will not result in equivalent changes in the amount of funding that is actually received by some
districts. For example, three districts are affected by a “35 percent of basic need” alternative minimum required local contribution.
Gains (or losses) by these districts would be reduced by 35 percent, resulting in a small redistribution of aid. Districts that are
affected by the 23 percent restriction on “excess local contributions” would be able to contribute an additional 23 percent of additional
aid received. Similarly, their local contributions would be further restricted if the amount of state aid were reduced.
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Figure 1--Percentage Increase in Funding for Education (Relative to Current
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A practical interpretation of this result is that the addition of about 2.7 percent
to the total amount allocated by the foundation formula could allow relatively
underfunded districts to be funded at a more equitable level while no district
would lose funding.t0 Figures 1 and 2 show two of many possible scenarios.
The first — referred to as the “transitional” scenario — shows the impact on school
districts if educational aid were increased to allow relatively underfunded
districts to receive their full adjusted allocations while no district receives less
than its current allocation. Note that if the total funding level were simply
increased by 2.7 percent, all districts would share the additional funding, thus
preventing districts that receive reduced aid under the statistical approach from
being “held harmless.”

The second scenario — referred to as the “no additional funding” scenario in
Table 2 and Figure 2 — assumes that no additional educational aid is
appropriated. In this scenario, the adjustment factors under the statistical
approach would reallocate available funds. By its nature, reallocation of a fixed
amount means that aid gained by some districts must be offset by losses in other
districts.

Figure 2 and Table 2 show the results of applying the statistical approach in a
“no additional funding” scenario. As noted in the preceding text, the reader
should focus on the direction of change rather than the precise amount of
change. The figures in the table are approximations only and should not be
compared to current aid allocations.

The statistical approach indicates that districts with many schools in few
funding communities tend to be relatively underfunded by the present
allocation system.!! Districts in which each school is considered a funding
community tend to receive relatively less aid under the statistical approach.

Table 3 shows that the total adjusted student count under the current law
(133,673, in column 4) is less than the total adjusted student count under the
statistical approach (148,561, in column 9).12 Under the “no additional funding”
scenario, higher adjusted student counts have the same effect as slicing a pie
into more pieces in order to serve more people. When the adjusted student
count increases (due to size and location multipliers) the per-student allocation
declines (each piece of the pie is smaller). If existing educational aid is simply
reallocated, districts with less-than-average gains in student count would receive
less money than under the existing system. As noted earlier, only adding money
(making the pie bigger) will prevent some districts from getting less than they
receive under current law. This fact applies to every reallocation mechanism in
which some participants gain and the total amount allocated is unchanged.

A more precise estimate of this amount would require consideration of local contributions, federal impact aid and special funding.

After adjusting for the effects of local contributions and federal impact aid, the first-year cost of transitional implementation is
estimated to be between $16 million and $20 million.

' The “funding community” concept is addressed in Chapter Il of this study.

12 “Adjusted Student Count” is a term that describes actual student counts after applying adjustment factors.
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Figure 2--Percentage Change in Basic Need (Relative to Current Adjustment
Factors) Under a "No Additional Funding" Scenario
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For example, the Denali district — a district in which each school is a funding
community — gains by the size adjustments under the statistical approach. The
district’s 378 students (column 1) are adjusted to 524 by current size factors
(column 2) and to 535 by the statistical approach size factors (column 7).
However, the district receives a lower allocation under the statistical approach
because other districts gain even more under the revised size adjustments.

Equity Under the Statistical Approach

Figures 3 and 4 compare allocation of educational aid under the “transitional”
and “no additional funding” scenarios, respectively, with allocation of aid under
current law. Results are presented on a per-student basis so that comparison of
information for districts of various sizes is meaningful. Figure 4 corresponds to
the information presented in columns 6 and 11 of Table 3. Note that the plots of
the statistical approach are both flatter and smoother than the plot of current aid.
Both trends indicate reduced funding disparity.

Table 4 shows proportionate shares of both students and aid in each district
under both current law and the statistical approach (columns 1, 2 and 4). The
two “proportion” columns that apply to current law (columns 1 and 2) are used
to compute a “size and location multiplier” that demonstrates existing funding
disparity between districts. Dividing the proportion of aid the current formula
allocates to each district (column 2) by the proportion of students in each district
(column 1) produces ratios as shown in column 3.

A ratio less than one indicates that a district receives a disproportionately small
share of total funding, while higher ratios indicate disproportionately larger
shares of total funding. For example, Anchorage serves nearly 38 percent of
students in the state (column 1), and receives just over 30 percent of regular
education aid (column 2). Dividing column 2 by column 1 gives Anchorage a
“size and location multiplier” of .81 (column 5). This number means that
Anchorage receives $81 per student for each $100 per-student that is allocated by
the formula. Similarly, the Aleutian Region receives over $300 per student for
each $100 per-student that is allocated by the formula.

Disparity in per-student allocations is intended to compensate for differences in
the cost of operating schools — and school districts — of various size and locations
in Alaska, thus making the formula more equitable than one which allocates
money in precise proportion to the number of students. It is important to
understand that variation in the amount of aid received per student does not
necessarily imply inequity. Size and location adjustments are included in the
formula specifically to create disparity in order to compensate for relative
differences in school operating costs.
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Figure 3--Basic Need per Student, Transitional Scenatrio
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Table 4 shows “size and location multipliers” under the statistical approach
(column 5) as well as under current law (column 3). In general, disparity
decreases under the statistical approach. That is, districts with small existing
“size and location multipliers” typically gain funding (relative to other districts
with high current multipliers) under the statistical approach.

Under the “transitional” scenario, disparity would be reduced as districts with
low multipliers gain aid relative to other districts. Under the “no additional
funding” scenario, a portion of the aid currently received by districts with high
existing multipliers tends to be reallocated to districts with low existing
multipliers.

Note, however, that while disparity is further reduced under the “no additional
funding” scenario, the *“gainers” continue to have low funding per student
relative to those who do not gain. Similarly, districts that lose a relatively high
amount of funding continue to have high per-student funding levels. Table 5
sorts the information in Table 4 in order of aid per student to more clearly
demonstrate this reduction in disparity.
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Chapter I. Basic Approach

The Statistical Approach

The statistical approach separates education funding into the following three
components:

Instructional Allocation
Nonpersonal Services Allocation
Administrative Allocation.

This chapter provides a brief introduction to each component; detailed
discussion of the components appears in separate chapters. The components
were separated because they are subject to substantially different size and
location adjustment factors.

The separation into components is not intended to suggest expenditure
limitations; separation applies only to the method by which aid is allocated,
not to how the aid may be spent. Although it would be possible for the
legislature to limit expenditures in the categories described, the research
performed for this study is insufficient to determine what those limits should be.

Under the statistical approach, each of the three components has size and
location adjustment factors unique to the component. Nonpersonal services and
administrative multipliers could be consolidated into a single multiplier for each
district if desired; they are presented separately in order to provide maximum
flexibility to the legislature.13

The concept of adjustments in the foundation formula is not new; current law
adjusts for differences in both student population (generally referred to as “size”
adjustments in this report) and location.

Although the current size adjustment formula (AS 14.17.041) may appear
complex, it translates loosely to class size of:

5 students for funding communities with 11 to 20 students,

8 students for funding communities with 21 to 60 students,

12 students for funding communities with 61 to 120 students, and
15 students for funding communities with more than 120 students.14

¥ The size multiplier for the instructional component is determined at the school level and cannot be combined with other multipliers.

Other multipliers, including any potential area cost differential for the instructional component, are computed at the district level and
can be consolidated.

¥ This report is intended for a broad audience and does not necessarily follow strict technical definitions. The law refers to “instructional

units,” not to “class size.” Both terms refer to a rough approximation of all school staff — not just classroom teachers — per student.
The law also refers to “ADM" rather than to students. “ADM” means average daily membership and refers to average enroliment
during a specific period. We use the term “students” because it is better suited to the intended audience. The term “funding
community” is critical to this analysis and is discussed in Chapter II.
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Clearly, the current formula compensates for diseconomies of scale — that is,
higher per-student costs due to small size — in small schools by providing
additional funding for small schools.

Current law contains a single number for each district to compensate for costs
associated with location (AS 14.17.051). This number is often referred to as the
area cost differential, or ACD. The ACD ranges from 1.00 to 1.46. An ACD of
1.00 means that no additional aid is granted because of location. An ACD of 1.46
means the amount of aid a district receives (after adjusting for school size) is
increased by 46 percent. The ACD multiplier applies to all operating costs,
including instructional costs as well as administrative costs and utilities, travel
and other nonpersonal services costs.

In this study, we take a slightly different perspective on adjustment factors for
location. We believe the analysis is simplified by applying ACDs to the student
count rather than to the amount of aid received. That is, an ACD of 1.46 would
increase a district’s student count by 46 percent. Aid is then allocated based on
the adjusted student count, with each *“adjusted student” generating an identical
amount of aid. Mathematically, both methods produce identical results.

Instructional Allocation

As defined in this study, the instructional component of the funding formula
includes all teachers, specialists, building administrators, aids, and other district
staff except those whose function is district administration. The statistical
approach treats the instructional component of the formula in the same way
current law treats overall allocation. There is a size adjustment that compensates
small schools for their relatively high operating costs and an ACD that may
compensate districts for salary differentials due to location.'’s There are,
however, two noteworthy differences in the statistical approach:

Funding is based directly on student counts rather than on conversion of
students to "instructional units" and

The basis for student counts is the school rather than the funding
community.16

The latter change has a significant impact on the allocation of aid.

Nonpersonal Services Allocation

Utilities, travel and most other nonpersonal services expenses are typically paid
at the district level rather than the school level. In addition, relative instructional
costs between districts (primarily salaries) may differ from relative costs of
purchasing nonpersonal services. For these reasons, the multipliers that may
adjust instructional costs do not apply to nonpersonal services costs.

* No ACD s applied to instructional costs under the statistical approach because there was no clear statistical basis for adjustment.

Chapter V discusses the impact of applying various ACDs to instructional costs.

16 Both “instructional unit” and “funding community” are discussed in Chapter II.
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Under the statistical approach, adjustment factors consider the combined
impacts of size and location on nonpersonal services costs. The blended
multipliers are substantially higher than under current law, but they apply
only to the nonpersonal services portion of expenditures. Under the statistical
approach, nonpersonal services allocations are limited in districts with
extraordinarily high or low per-student expenditures. The study team concluded
that some limitation was necessary to prevent the multipliers from being a pure
reflection of “what is” rather than “what should be.”

District Administration Allocation

Similar to nonpersonal services costs, the statistical approach develops
multipliers that apply specifically to district administrative personnel costs. The
allocations apply only to district office administration; school administrative
costs are included in the instructional allocation. Similarly, the nonpersonal
services portion of district administration is part of the nonpersonal services
analysis and has been excluded from the district administration component.

Some administrative multipliers are even higher than for nonpersonal services
costs, indicating high disparity in administrative costs (per student) between
districts. Under the statistical approach, allocations for administration are
limited in districts with extraordinarily high or low per-student expenditures.
The study team concluded that some limitation was necessary to prevent the
multipliers from being a pure reflection of “what is” rather than “what should
be.”

Applying Results

Chapters 2, 3 and 4 provide detailed discussion of the methodology used to
develop the size and location adjustment factors under the statistical approach.
Allocations of educational aid are based on the adjusted student counts for each
district and the amount the legislature appropriates to each component.

Table 1.1 shows the formula for adjusting for school size; it converts actual
student counts in each school to adjusted student counts, which are then
summed within each district.l” This count may be further adjusted by an
instructional ACD. Under the statistical approach, the instructional ACD is 1.000
for all districts, which means there is no further adjustment. Dividing the
amount of money available for instructional purposes by the statewide adjusted
student count gives the average allocation per “adjusted” student. This amount
times the adjusted student count in each district gives the district allocation.

7 An explanation of the table is in Chapter II.
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The process is similar for the noninstructional components. Student counts are
adjusted by applying multipliers for the nonpersonal services and
administrative components of the formula. The amounts available in each
component divided by the statewide adjusted student count for each component
gives an average per-adjusted-student allocation for each component.
Multiplying the statewide average per-student allocation by the adjusted
student count in a district gives the amount of aid allocated to the district.

Columns 1 and 2 of Table 1.2 show the effect of size and location multipliers for
the instructional component of the funding formula. The factors shown are
ratios of adjusted students to actual students, they are not the multipliers
computed under the statistical approach. The ratios simply show the impact of
the multipliers in 1996. The numbers would change annually as student counts
change in each district.

Multipliers for nonpersonal services and administrative components are shown
in columns 3 and 4, respectively. Multipliers for the combined noninstructional
components are shown in column 5. No consolidated multiplier for all
components is displayed; the school size multiplier cannot be combined with
other multipliers because they are determined at the school level rather than the
district level.

Under the statistical approach adopted by the study team, the legislature must
determine the amount of aid to be allocated by each of the three components of
the formula. For each component of the funding formula, separate funding
mechanisms are for allocation purposes only and do not limit district
expenditures by category of aid.

Because the multipliers differ for each component of the education formula,
the money appropriated to each component will be allocated in different
ways. A relatively narrow range of multipliers, such as for the instructional
component, means that funds will be distributed more evenly than would occur
when the range of multipliers is wide.
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Chapter Il. Instructional Allocations

The instructional allocation is the largest of the three components of the formula
for funding basic aid for education. Instructional costs include the cost of all
teachers, specialists, building administrators, aides, and other district staff
except those whose function is district administration.

Instructional costs account for nearly 80 percent of total school district
expenditures, but districts vary widely in how they spend money in each of the
three components. Expenditures on instruction range from 86 percent of total
expenditures to less than half of total expenditures, with most districts spending
between 65 percent and 75 percent of their total expenditures on instruction.

This chapter, as well as Chapters 3 and 4, discusses development of multipliers.
There is no discussion of implementation scenarios in these chapters because
multiplier development requires that numbers interrelate in an unrestricted
way. Implementation scenarios are alternate ways in which to apply multipliers
after they are developed.

The following major topics are addressed in this chapter:

Adjusting instructional costs to compensate for the influence of school
size and

Adjusting instructional costs to compensate for the influence of location.

Under the heading of “Adjustments for School Size,” we discuss:

Funding communities versus schools as the units for school funding.
Current law counts students in “funding communities” while the
statistical approach counts students in each school. The discussion
focuses on the study team’s reasons for adopting schools as the units for
funding and on the impact of that decision.

The process of converting actual student counts to “adjusted student
counts.” Adjusted student counts are the basis for allocating aid under
existing law and the statistical approach. Adjusted student counts are
determined by multiplying actual student counts by adjustment factors
(for size or location). Both current law and the statistical approach
provide more funding per student to small schools than to larger schools
in order to compensate for the higher per-student cost of operating small
schools.
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Under the heading of “Adjustments for School Location,” we examine

Issues related to compensation for instructional salary differences
among districts. The statistical analysis found no clear basis for
instructional salary differentials based upon location.

Adjustments for School Size

The study team took a “model school” approach to determining adjustments for
school size. The premise of the approach is that instructional staffing
requirements are affected primarily by the number of students in individual
schools, not by the location of the schools or by the number of students in the
district.’® That is, schools with any given number students should have similar
instructional staffing requirements for regular K-12 education regardless of the
districts in which the schools are located. If justified, location adjustments can be
applied to compensate for differences in salaries. These adjustments are separate
from the size adjustment process and are discussed later in this chapter.

IFunding CommunityO versus ISchoolO as the Basis for Funding

The concept that instructional size factors apply to individual schools is
fundamental to the statistical approach and produces allocation results that
differ substantially from allocations under current law. Foundation aid is
generated at the “funding community” level under current law. Each funding
community generates an independent count of students, and these counts are
summed to produce a district count. However, because each student in small
funding communities generates more education aid than does a student in
larger funding communities, the concept of a “funding community” is critical to
a discussion of education aid.

The term “funding community” is intended to describe a school system that
serves students within a unique geographic location. Under the current formula,
students in small schools typically generate more aid than do students in large
schools. “Extra funding” for small schools may encourage districts to build and
operate schools that are smaller than considerations of efficiency would dictate.
The “funding community” approach attempts to eliminate this incentive by
applying size adjustment factors to an entire community rather than to each
school within the community.

18

“Instructional staffing” refers all staff at the school level, including teachers, specialists, administrators and classified staff. Teachers
include classroom teachers as well as music, physical education and other teachers that do not typically have a single class.
Specialists include psychologists, counselors and others who are not typically assigned to classrooms. Administrators include
principals and others whose jobs focus on school operations and whose jobs require a teaching or administrative certificate.
“Classified staff” refers to instructional aides, special education or other aides, administrative and maintenance staff and others who
hold jobs for which a teaching certificate is not required. Classified staff are typically from the local labor market while the labor market
for certificated staff is statewide or even national.
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In addition to its potential effect on school size, the funding community concept
offers a measure of dispersion of schools within a school district. To the extent
that schools spread over a large area are more expensive to operate than schools
in proximity, the concept adds an important element to the current allocation
system. The study team considers dispersion of schools to be an important
determinant of administrative and nonpersonal services costs, but concluded
that dispersion has a negligible effect on instructional costs. The statistical
approach adjusts for dispersion of schools in the nonpersonal services and
administrative components of the formula.

The funding community concept clearly has merit. However, the advantages
of the concept may be more theoretical than real. The study team concluded
that differences in instructional requirements due to the number of students
served are best measured at the school level. Analysis based on existing
funding communities would not be appropriate because the mixture of single-
and multi-school funding communities would mask “staff requirements at size”
trends. That is, a funding community containing three schools of 200 students
each would receive staffing allocations appropriate to a school of 600 students. A
funding community containing a single school of 200 students would have a
higher size adjustment factor and would receive more money per student than
would the multi-site community. The study team concluded that such funding
differentials were inappropriate and that adopting schools as the units of
funding would greatly reduce such funding inequities.

Further, funding communities are not the only safeguard against inefficiently
sized schools. The Department of Education exercises some control over school
construction, and some level of local fiscal responsibility should be assumed.
Also, if adjustment factors are accurate reflections of the increased costs of
operating small schools, there is little incentive to operate smaller-than-
necessary schools because additional aid allocations would merely offset
increased costs.

Lack of a consistent definition of “funding community” was also a factor in the
decision to adopt schools as revenue-generating units. Some districts contain
funding communities that do not meet the principles of the concept.1® The study
team concluded that revenue generation units must be defined consistently if
the formula is to address issues of simplicity and equity.20 Although there are
some inconsistencies in the school database, definitional problems are far less
severe than with funding communities.

19

20

The Mat-Su district is perhaps best known for having “extra” funding communities, but is not alone in this regard.

Adopting schools as revenue-generating units would not necessarily resolve issues of consistency. Just as with funding communities,
there would be incentive for districts to establish artificial distinctions in order to restart the student count and increase State aid
allocations. School-based counting offers improvements over funding community counts only if the Department of Education
establishes and enforces consistent and equitable rules for defining schools as revenue-generating units.
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Impact of Using Schools as the Basis for Funding

To illustrate the importance of the “funding community versus school” debate,
consider that nearly half of some districts’ formula aid is the result of starting a
new count for each funding community instead of having a single count for the
district. In rural districts, schools and funding communities tend to be
synonymous; urban districts typically have more schools in each funding
community.

The implication of adopting schools as the basis for student counts is that
districts with multiple schools in funding communities will have higher
adjusted student counts than they do now, while the count in districts with
single-school funding communities will be unchanged. Given a fixed amount
of aid to allocate, districts with multiple schools in few funding communities
will tend to gain at the expense of districts in which every school is a funding
community.

Table 2.1 demonstrates the impact of adopting a school-based student count.
Column 4 shows the proportion of students in each district after applying
current size adjustment factors at the funding community level. Column 6 shows
the proportion of students in each district after applying current size adjustment
factors at the school level. Column 7 is derived by dividing column 6 by column
4, and indicates the impact of adopting a school-based count. A number less
than one indicates a relative loss of student count, which translates directly to a
reduction of State aid (given a fixed amount of aid to allocate).

Note that rural districts tend to have ratios less than one, and that many - those
in which every school is a funding community — have ratios of .89 despite
having the same adjusted count under both approaches (columns 3 and 5). This
means that adoption of school-based student counts could reduce aid to some
districts by up to 11 percent (given a fixed amount of aid to allocate). Districts
that gain most under the school-based approach are concentrated in Southeast
Alaska. Southeast communities tend to have multiple schools in a single funding
community.

Adjustments for Primary versus Secondary Schools

The study team’s decision to abandon differential funding for primary and
secondary students is a minor departure from current practice. There is no
reason to believe the mix of students varies greatly from district to district. Since
districts don’t have to spend money in the school in which it is earned,
accounting for higher costs in upper grades is not a significant issue.

For example, if high school students are funded at a student/staff ratio of 13
while primary schools are funded at a ratio of 17 and there are equal numbers in
each type of school, a formula that funds all schools at a student/staff ratio of 15
would generate an identical amount of aid. A district can allocate more money
per student to the high schools if it wishes to do so. Addressing the issue would
add needless complication to the formula.
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Developing Multipliers for School Size

After determining that school-based counts offer greater consistency and equity
than a funding community approach, the study team turned to the development
of adjustment factors to compensate for school size. The approach focused on
*“class size” and produced a series of points at which the study team determined
additional staff would be required. In this analysis, “class size” is not the
number of students in a classroom, but rather a measure of all staff required to
serve the needs of students in a school. Because staff includes specialists,
administrators and others who are not assigned to individual classes, “class
size” measures school staff per student rather than teachers per student.

The proposed formula for allocating the instructional portion of school
foundation aid is based on the *“adjusted student count” of each school rather
than actual student counts. The proposed formula contains adjustment factors —
referred to as “multipliers” — that compensate small schools and/or schools in
high-cost areas for high operating costs relative to other schools.

For each school, the amount of instructional aid is determined by the following
formula:

Instructional Aid =
$/Student x (Students x Size Factor x Area Cost Differential)

The amount of instructional funding the legislature makes available can be
divided by the statewide total of adjusted student counts to produce the
“$/student” figure used in the formula above. The “student” element in the
formula refers to actual student counts. These counts are adjusted by the size
and location multipliers to determine adjusted student counts.

In this portion of the analysis, the focus is on the *“size multiplier” in the
formula. The objective of the analysis was to generate a table that can be used
to produce adjusted student counts that compensate for higher staffing
requirements in small schools. Discussion of the fourth element in the formula
— multipliers for location, or ACDs, for instructional costs—appears later in this
chapter.

A Formula for Size Multipliers

Table 2.2 shows the results of the analysis. Figure 2.1 and Table 2.3 translate (the
beginning portion of) the formula into concrete examples of how the formula
works. Under the formula, every school begins with a base adjusted student
count of 39.6 (line 1, column C of Table 2.2). 21 This constant value for adjusted
student count corresponds to the horizontal portion of the line in Figure 2.1.
Column 3 of Table 2.3 also shows the adjusted student count is 39.6 for schools
with 20 or fewer students.

21 The student-staff database includes several schools with fewer than ten students and many with fewer than 20. Minimum enrollment
requirements (to qualify for funding) have been proposed, but we did not address the issue in our research. Savings attributable to
closing very small schools would be an insignificant portion of total funding.
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Line 2 of Table 2.2 indicates that each student from 20 to 30 is counted as 1.62
students. The 1.62 contribution to the adjusted student count is shown in
column 2 of Table 2.3, with the adjusted student count (column 3) increasing by
1.62 students for each student enrolled (up to 30 students). Each successive line
in Table 2.2 can be translated in similar fashion. Each change in the adjustment
factor is marked by a kink in the line shown in Figure 2.1.

The remainder of this section provides a step-by-step description of the process
used to produce Table 2.2.

Steps to Developing Size Multipliers

The statistical approach to calculating size multipliers included the following
steps:

1. Determining student-staff ratios by graphing students per staff at each
school,

2. ldentifying ranges of school size that are staffed at similar levels, then

3. Determining adjustment factors for each size category (identified in step 2)
that, when multiplied by actual student counts, would compensate small
schools for higher per-student operating costs due to higher staffing
requirements.

4. Smoothing the transition from one school size category to the next so that
additional students always generate additional aid.

Step 1 - Determine Student-Staff Ratios

The Department of Education provided electronic files on staffing within each
school district. We used data for school year 95-96 because it is the most recent
data available. Both our panel of advisors and Department staff noted that
school staffing patterns change slowly and in small increments, so the age of the
data—and the use of data for only a single year—is not expected to bias the
results.
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Counting Students

The study team used a direct student count rather than the “instructional unit”
concept included in current law. The concept of “instructional unit” is similar to
“class size” in that an instructional unit is (roughly defined as) the number of
students assigned to a single teacher. The implication of a “unit” designation is
that there are discrete steps between units and that a teacher is added for each
full unit of students.

Current law uses fractional instructional units. That is, the units are not treated
as increments equivalent to a classroom. Using fractional instructional units is
the mathematical equivalent of using student counts, so that a switch to student
counts does not affect funding allocations, and certainly does not affect the cost
of delivering education services.

Although converting from instructional units to direct student counts may affect
the State’s ability to meet federal standards of equity and may affect the
treatment of federal impact aid, these are not issues directly related to the cost of
delivering education service in various communities. From the study team’s
perspective, the lack of impact on cost of school operations makes the issue of
instructional units outside the scope of this study. We use a direct student count
because the concept is perceived by many as less complicated than the
conversion to instructional units. 22

Counting Staff

The file provided by DOE lists 9,000+ certificated employees by job category,
and gives district and school codes, education, experience and salary for each
individual. Staff were sorted and subtotaled by school code. District office
administrative staff were removed from the file.

Some building administrators, teachers and specialists were identified as central
office employees. These staff were generally allocated to each school in the
district in proportion to the number of students in the schools. This is not a
significant issue — there are few central office staff relative to school staff — but
the allocation was necessary because some districts appear to assign all staff to
schools while other districts show some teachers, counselors and other
specialists as central office staff. Allocating these central office staff to schools
allows more meaningful comparisons of district staffing data.

Classified staff posed a dilemma. Classified staffing level is a local option that
depends less upon school size than upon available funding. The study team was
concerned that including classified staff in the analysis would simply reflect
“what is” rather than “what should be.” The study team’s concentration on
“what should be” was disturbed by concern that excluding classified staff might
leave the analysis open to criticism on the grounds that an important part of
school operations had been ignored.

22

Once adjusted student counts are determined (by multiplying size factors by actual student counts), they can be converted to
instructional units simply by dividing by an appropriate constant. Because funding is allocated according to fractional instructional
units, the choice of a unit size is irrelevant. That is, any unit size would produce allocations identical to any other unit size, assuming
that funding per unit is determined by dividing the total amount available for allocation by the number of instructional units.
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The study team concluded that focusing on certificated staff provides a better
measure of required staffing in schools, while including classified staff provides a
better measure of existing staffing levels. The former approach was judged more
appropriate, based on the specifications of the Legislative Budget and Audit
Committee.

It is important to understand that excluding classified staff from the analysis
does not ignore their importance or leave them unfunded. Exclusion implies
that classified staff for regular instruction should follow approximately the same
pattern as certificated staff.23

Table 2.4 shows the number of students per classified staff (in several categories)
for each school district. It also shows the ratio of classified staff to certificated
staff (column 5). In general, districts with relatively high levels of classified staff
(indicated by relatively low student-to-staff ratios in column 5) are districts that
are identified by the statistical approach as being relatively overcompensated
under current law.

Table 2.4 is not essential to the analysis; it is included only because it may be of
interest to readers. The table provides a partial answer to the question “If
districts with high ACDs do not have significantly more teachers per student (at
any given school size) and do not pay teachers significantly higher salaries, how
do they spend the money that they receive due to a high ACD?” The answer
appears to be that many districts with high ACDs have relatively high levels of
classified staff.

Data on certificated staffing levels was merged with data on the number of
students in each school. This process required some manipulation of data to
ensure consistent treatment of correspondence studies and other irregularities.
For example, the career centers in Anchorage and Fairbanks have staff, but no
students were shown in the files (because students are counted in their “home”
schools and cannot be double counted). Staff in the career centers were allocated
to high schools in proportion to the number of students in each high school.

The merged files that became the foundation for statistical analysis are nearly,
but not absolutely, accurate. There are some small errors in district subtotals,
and the total student count differs from the Department of Education’s figure by
about 40 students. These differences have no significant impact on the analysis.
Although every practical effort was made to make the data as reliable as
possible, it is important to understand that small data errors have a negligible
impact on the analysis because allocation of aid under current law and the
statistical approach are based on applying formulas to the same database. This is
one reason comparisons of various alternatives can be made with the data
presented in this report, but comparisons between the allocations under the
statistical approach and actual aid received by districts are invalid.

23

Vocational, bilingual and other special programs are not addressed in this analysis. Classified staff for special programs should not
be expected to follow the pattern for regular education.
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Graphing Results

Figure 2.2 shows students per staff for all schools in the student-staff database.
The “trumpet” shape of the plot in Figure 2.2 is normal; we expect greater
variation in student/staff ratios in small schools because the addition of one
teacher produces a large change in the student/staff ratio. An additional teacher
in a large school has a much smaller effect on the ratio of students to staff.

Two trendlines are shown in Figure 2.2. These are simply computer-generated,
“best-fit” lines through the data points. Trendline A is the “best-fit” straight line
through the points while the logarithmic method (Trendline B) allows the line to
bend in order to fit the data better. The upward slope of the trendlines indicates
that larger schools have larger class sizes (more students per staff). This may
indicate economies of scale, but it may also indicate that the funding community
approach in the current formula is biased toward smaller communities and
districts with multiple funding communities, and thereby “forced” larger class
sizes in large schools by restricting funding.

Step 2 - Determine School Size Categories

Identifying ranges of school size over which per-student staffing levels are
reasonably constant is a somewhat arbitrary exercise. Smaller groupings of
schools (by number of students) will show less variation in staffing levels from
school to school than will groupings of schools that encompass a greater range
of students. Thus, smaller groups make the adjustment for size more precise.
However, the desire for precision conflicts with the desire for simplicity.2¢ The
size categories we selected are the result of several rounds of graphing rather
than sophisticated statistical analysis. In order to keep the formula as simple as
possible, we wanted round numbers at the break points and no more than ten
school size categories.

Figure 2.3 is a sample of the size category analysis. It shows schools with
between 10 and 50 students and indicates that class size in those schools varies
from four students to 20 students. Similar figures for other school sizes appear
in the technical appendix.

The tests used to determine a “‘good” grouping of schools were:

the trendlines through the points should be horizontal (indicating a constant
average class size throughout the range), and

The logarithmic trendline should coincide closely with the linear trendline
(indicating that the group is small enough to “take the curve out” of the
curved trendline in Figure 2.2).25

2 Although a logarithmic function would adjust more smoothly than can be done by grouping data points, the study team decided that

logarithms fail the simplicity test. Even for those who grasp the concept of logarithms, we believe the conversion of ADM to adjusted
ADM should be possible without using a calculator or table of logarithms. The degree of accuracy gained by using logarithms is not
significant.

% The purpose of the analysis is to find linear relationships between students and staff. The curved (logarithmic) trendline in Figure 2.2

clearly fits the data points better than the straight trendline. A curve can be broken into a number of small pieces that are nearly
straight lines—as the pieces of the curve get smaller, the segments become more linear. Little difference between the linear trendline
and the logarithmic trendline indicates the group is small enough to demonstrate a fairly constant relationship throughout the size
category.
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Figure 2.2--Students per Staff
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While the technique may appear unsophisticated, a more statistical approach
would lend an appearance of precision that simply does not exist. In addition,
the importance of category breakpoints diminishes if the adjustment formula is
designed so that it produces a kinked line rather than a series of steps (See Step
4, “Smooth the Curve,” below).

Step 3 - Determine Adjustment Factors

Subtotals of staff and students in each school size category are used to determine
student to staff ratios (i.e. average “class sizes”) as shown in Figure 2.4. The
adjustment factors are multipliers required to make the *“adjusted student to
staff ratio” identical for each school-size category. (In picture terms, the
multipliers, when applied to the steps in Figure 2.4, move each step up or down
until, together, they form a straight line at the statewide average class size).
Multipliers are computed by dividing the student-staff ratio for each size
category by the statewide average student-staff ratio.

For example, the statewide average “class size” is 14. The smallest school-size
category (fewer than 50 students) has a class size of seven. This size category
requires a multiplier of 2.0 (14/7) to produce an “adjusted” class size equal to
the statewide average of 14. The multiplier means that each student in a school
of fewer than 50 students is counted as two students. Similarly, the student
count in a large school (with an average class size of 16) would be multiplied by
.88 (14/16) to produce an adjusted student count that also produces and
adjusted class size of 14.

Step 4 - Smooth the Curve

The “step function” shown in Figure 2.4 can be used to produce a formula
similar to that contained in SSHB148 and a number of other bills before the
legislature. The formula would be easy to understand but has an inherent
weakness the study team finds unacceptable. As shown in Figure 2.5, the size
factors in SSHB148 produce a series of discontinuities. That is, moving from one
school-size category to a higher category causes a decline in the adjusted student
count (and in aid received). For example, a school of 400 students has a
multiplier of 1.40 and an adjusted student count of 560. The addition of one
student would put the school in a size category with a multiplier of 1.10. This
multiplier produces an adjusted student count of 441.

The solution to this problem is to define a conversion formula that connects the
midpoints of the treads of the steps, as shown in Figure 2.6. Such a formula
produces a line with a kink at each change in school size category rather than
the discontinuities produced by a formula of the type in SSHB148. Both current
law and the size formula in Table 2.2 smooth out the changes between categories
by producing a kinked line.

Figures 2.7 and 2.8 show the formulas for converting actual student counts to
adjusted student counts under current law, SSHB148, and our statistical
approach. Figure 2.8 shows only schools of 500 students in order to show detail.
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Interpreting the meaning of the relative positions of the plots can be tricky. For
example, the plot of the formula in SSHB148 is above both the statistical
approach formula and the current formula for most of its length. This does not
imply higher funding levels for schools of any particular size or for all schools; it
simply means that the formula under SSHB148 produces higher adjusted
student counts than the other formulas do. Given a fixed amount of funds to
allocate, higher student counts translate to lower per-student allocations. How
schools of a particular size are affected by the conversion formula depends not
only upon the relative position of the curves, but also upon the number of
schools at each point along the curve. The only accurate method to compare
formulas is to apply them to a common set of school enrollment. This is the
method used by the statistical approach.

Summary of Size Adjustments

The statistical approach formula shown in Table 2.2 and in Figures 2.7 and 2.8
adjusts the number of students in each school in a way that

reflects existing staffing patterns, yet
equalizes staffing in all schools regardless of location.

The adjusted student counts for each school can be summed within each district
to produce a district-wide adjusted student count that compensates for higher
operating costs (due to lower student-to-staff ratios) in small schools. When each
district’s adjusted student count is multiplied by the statewide average per-
student allocation for instruction and by the district’s area cost differential, the
result is the instructional allocation for each district. Determination of
appropriate area cost differentials for the instructional component is the topic of
the following section.
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Adjustments for School Location

The purpose of area cost differentials (ACDs) is to equalize the real value of
education aid in order to remove inequities caused by regional differences in the
cost of school operations. The study team performed a statistical audit of
expenditures for both administration and nonpersonal services (NPS). The audit
produced adjustments that are discussed in Chapters 3 and 4 of this study. The
discussion in this chapter applies only to the adjustment of instructional
allocations. As defined in this study, an ACD for the instructional component of
the funding formula is roughly equivalent to a teacher salary differential.

For noninstructional costs, the measurement and adjustment processes are fairly
straightforward because costs are assumed to be market driven. That is, unit
costs (for a gallon of oil or kwh of electricity, for example) are not directly
controllable by the school districts. In addition, one can assume that districts do
not purchase more fuel, electricity and other goods and services than they need.
Under these assumptions, noninstructional expenditures by districts (on a per
student basis) reflect cost differences attributable to size and geographic location
of schools. This means we should find little difference between noninstructional
expenditures on a “what is” basis and a “what should be” basis.

Determining What to Measure and How to Measure It

Determination of appropriate salary differentials is much more complicated.
One major issue is whether area cost differentials (ACDs) should account for
differences in the cost of living or in the cost of delivering education services. As
noted by Chambers, “Accurately measuring geographic cost differences has
been one of the preeminent challenges in education.”2 Alaska’s current
adjustment factors are based on (10-year-old) costs of purchasing comparable
household goods and services.

The study team did not attempt to establish and compare living costs via the
“market basket” approach. As noted by McMahon, “Measures of unit-cost
differences covering all small local areas within states do not exist because of the
enormous cost associated with collecting price data in each locality and
repeating the correlation process periodically to keep this data updated.”2
Moreover, the cost-of-living approach does not reflect factors that may be
important to area cost differentials. These factors include:

supply and demand for various types of staff;

the value of nonmonetary factors (literature on the subject mentions
adjustments for climate, crime, proximity to amenities and several other
nonmonetary factors); and

differences in levels of training, experience or education of staff.

26

27

Chambers, Jay G., Public School Teacher Cost Differences Across the United States: Introduction to a Teacher Cost Index,
Developments in School Finance, 1995, National Center for Educational Statistics, July 1996.

McMahon, Walter M, Intrastate Cost Adjustments, Developments in School Finance, 1994, National Center for Educational
Statistics, July 1996.
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In short, the cost-of-living approach has been criticized as insufficient and
impractical. However, attempting to measure differences in quality of life is
more complicated and more subjective than attempting to measure cost-of-living
differences.

Salary Comparisons

The study team concluded that neither teachers’ cost of living nor quality of
life was the central issue in developing salary differentials. If we consider
education a business in which employees are one of many elements required by
the production process, we can apply broadly accepted economic theory to the
issue. According to theory, staff are “inputs” in the business of producing
education and prevailing wages are the best measure of the appropriate cost of
these inputs. Prevailing wages reflect many factors — including cost of living —
that can be described as “market conditions.” At least one state (Ohio) uses
general wage differentials as the basis for area cost differentials for education
funding.

While the study team analyzed existing teacher salary schedules and average
salaries, we determined that this information alone was insufficient for making
allocation decisions. Some consider salaries of school employees to be
determined more by past allocations of aid than by current market forces. To the
extent this statement is accurate, we must go outside the education system to
determine appropriate area cost differentials for education.

Salaries Outside the Education System

The Alaska Department of Labor provided data on wage levels in general (in
local government and the trade, service and finance industries) and for specific
occupations throughout Alaska. The general wage data indicated a pattern of
higher wages in urban areas, but the information was insufficiently specific for
this analysis.

Wage and salary information from the Occupational Data Base was far more
specific and more conclusive.28¢ The conclusion of our salary analysis is that
there is no statistical basis for a salary differential favoring rural areas. To the
contrary, the results indicate that average salaries for most jobs tend to be
higher in Anchorage than in other districts.

The analysis of occupational records included information on about 230,000
workers who had earnings during the second quarters of 1995 and 1996. The
second quarter was chosen as the period of analysis because it has the lowest
proportion of part-time workers, making it best for comparative purposes.
Twenty-five occupations were selected as representative of salary differentials
throughout the economy. The occupations were selected because they exist in
most districts, thereby allowing statewide comparison of salaries.

28

Alaska is unique in that it collects occupational information through its unemployment insurance reporting system. The Department of
Labor's Occupational Data Base contains information on individuals, including earnings, place of work, occupation and industry.
Information on specific individuals is confidential, but aggregated data can be released. We received much-appreciated cooperation
from the staff of the Research & Analysis section of the Department of Labor in compiling data for this analysis. In addition, Caldwell
Economic Information Services performed the statistical testing described in the text. A more complete reporting of the statistical
analysis is included in the technical appendix.
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After identifying comparable occupations in each census area, the top and
bottom 20 percent of earners were removed from the database. The purpose of
this action was to remove extremely low and high wage earners, thus
eliminating the effect of part-time workers and compensating for differences in
business size and level of responsibility. Focusing on the middle 60 percent of
the database produces “typical salaries” rather than strict averages.

Average salaries — after removing records as described above — were computed
for each occupation in each area. Each average was then compared with the
corresponding average salary in Anchorage. Anchorage was chosen as the base
for comparison because it is the largest school district and is a logical candidate
for an ACD of 1.00.

Complete results of statistical tests are included in the technical appendix to this
study. In summary, average salaries in Anchorage were higher than in other
districts in 73 percent of all cases. At the 95 percent confidence level, 55 percent
of all cases showed higher salaries in Anchorage while 16 percent were lower
and 29 percent showed no statistically significant difference.2® At the 99 percent
confidence level, 49 percent of all cases showed higher salaries in Anchorage
while 13 percent were lower and 37 percent showed no statistically significant
difference. These findings could be used to justify a set of area cost differentials
that favor Anchorage.30

The data indicate that only the Aleutians West Census Area (Aleutian School
District) and the North Slope Borough typically have average salaries that are
(statistically significantly) above those in Anchorage.

Teacher Salaries

The study team also examined salaries within the educational system. We
applied regression analysis to data supplied by the Department of Education
with the following results.3! The average salary of full-time teachers was $49,121
in 1996, and the standard error of the estimate increased by roughly $175 ($4,911
to $5,086) when ACD was deleted from a stepwise regression. In English, the
conclusions were that salaries are generally related to the ACD of districts, but
experience and educational attainment have far more power to explain
variations in teacher salaries than do existing ACDs.

2 A confidence level is a measure of the statistical validity of comparisons. It tests to ensure that differences are large enough to

indicate reliable conclusions. The test results indicate a clear, statistically significant trend of higher salaries in Anchorage.

%0 Computing a set of differentials from the occupational data would be difficult. Confidentiality restrictions on the data preclude

computation of weighted averages, which would be necessary to adjust for differences in the number of people in each occupation.

s Regression analysis is a common statistical technique to determine the influence of one variable on another. Full regression results

are included in the technical appendix to this study. The technical appendix also describes identification and treatment of selected
records.
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ACDs have a variable impact up to $4,300, or less than 10 percent of the average
salary (five percent in each direction). There is no clear pattern in the results;
many districts with high ACDs have lower average pay than districts with
ACDs of 1.00. Readers unfamiliar with regression analysis need to understand
that, while it is a powerful tool, it is purely a “what is” analysis; there is no way
to determine whether higher salaries are paid because they are necessary to
attract teachers to high-cost communities or because a high ACD makes more
money available for teachers’ pay.

Because it is average pay — not the salary schedule itself — that determines each
district’s instructional costs, the analysis of teacher pay indicates that some
salary differentials may be justified. The basis for this conclusion is that the
purpose of the formula is to pay school operating costs and that the existing
salary is a part of that cost.

The study team gave serious consideration to this “what is” argument, however,
the Legislative Budget & Audit Committee’s guidelines for this study included
clear direction to consider “what should be.” The study team was concerned that
average teacher salaries reflect differences in collective bargaining power, district
choices regarding pay level, and past allocations of aid more than they reflect
“what should be.”

The study team determined that salary research on non-educational jobs is a
better indicator of “what should be” than is the teacher salary comparison and
concluded that the statistical approach should not contain an area cost
differential for instructional costs. Alternate adjustment factors — and the
strengths and weaknesses of the factors — are discussed in Chapter V of this
study.

Implications of Omitting ACDs for Instructional Costs

The study team’s decision to exclude area cost differentials from the
instructional component of the statistical approach does not imply that salary
schedules are expected to be identical in all districts. The following discussion
demonstrates this point.

An ACD of 1.00 for every district — which means there is no adjustment for
location — can be interpreted as allocating the statewide average pay to meet
staffing requirements as determined by adjusted student counts. Even with no
salary adjustment, districts can offer higher starting salaries than Anchorage.
For example, Table 2.5 shows that the starting salary in the Yupiit district is 15
percent above the starting salary in Anchorage (column 2), but the average
salaries in both districts are nearly identical (column 7).
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The conclusion is that higher salary schedules in districts outside Anchorage
are partially offset by greater longevity and/or higher teacher qualifications in
Anchorage, so that average teacher salaries statewide are much closer than is
indicated by simple comparison of schedules. As shown in Table 2.5, this
example is not unusual; 32 districts offer starting pay at least five percent higher
than Anchorage (column 3) and 40 offer at least five percent more pay to
teachers holding a Masters degree (column 6). However, column 9 shows that
average pay in only 11 districts is at least five percent higher than in Anchorage.

In summary, analysis of salaries outside the education system provides no
statistical support for existing salary differentials. Analysis of teacher salaries
indicates no clear relationship between salary levels and existing ACDs, but
shows that some districts do have average costs significantly higher than
average. Salary differentials based on average salaries would tend to favor City
and Borough districts rather than Regional Education Attendance Areas.
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Chapter IlI.
Nonpersonal Services (NPS) Allocations

A statistical analysis of audited expenditure reports from all 53 school districts
produced the NPS multipliers shown in Table 3.1. The multipliers apply only to
nonpersonal services expenditures by districts, which are approximately 16.5
percent of the total amount of education aid allocated to school districts. The
multipliers are intended to be applied as follows:

1. Multiply the actual student count in each district by the district’'s NPS
multiplier (as shown in Table 3.1) to obtain an adjusted student count.

2. Add the adjusted student counts for each district to obtain a statewide total.
3. Divide the (legislatively determined) available amount of NPS aid by the
statewide adjusted student count to obtain the statewide NPS allocation for

each student.

4. Multiply each district’s adjusted student count by the statewide per-student
allocation to obtain the amount of NPS aid allocated to each district.
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Method of Analysis

The study team obtained audited financial reports for all 53 school districts from
the Alaska Department of Education. Expenditures from each district’s 1996
operating fund were entered into a database, then several categories of NPS
expenditures were chosen for analysis.32 As with the instructional component of
the formula, we used 1996 data because 1996 is the most recent year for which
we were able to obtain data required for all areas of analysis.

The statistical approach differs from the method used to compute NPS
differentials in the 1988 McDowell Group report, Alaska School District Profiles
and Differential Study. In that study, the McDowell Group used a statewide
survey to obtain detailed price information about items normally purchased by
school districts.

While the 1988 study provided more reliable data than the household-cost-of-
living information that was used in earlier NPS differential computations, the
price survey was not duplicated in this study for two reasons:

From a practical standpoint, there was not enough time during the study
period to allow for a broad price survey, so that a survey was not included in
the study proposal.

More importantly, another approach was called for on the grounds that unit
cost alone is not an appropriate way to measure cost differentials.

Because the funding formula allocates aid based on the number of students,
area cost differentials must be measured in terms of cost per student rather
than cost per gallon, cost per kwh, or other unit common to market prices. An
example regarding heating oil will demonstrate the importance of this point.

If heating oil costs $1/gallon in District A and $1.50/gallon in District B, the
price differential analysis would conclude that District B deserves 1.5 times as
much funding for fuel as does District A ($1.50/$1 = 1.5). If District A uses 500
gallons of fuel per month to heat a building housing 100 students, the cost of
fuel per student for District A is ($1/gallon X 500 gallons)/100 students, or $5
per student. If District B uses 300 gallons of fuel per month to heat a building
housing 50 students, the cost of fuel per student for District B is ($1.50/gallon X
100 gallons)/50 students or $15 per student. District B needs 3.00 ($15/$5) times
as much funding per student for fuel as District A in order to compensate for
true differences in fuel cost per student.

32

Major operating accounts in the financial statements are, for the most part, identical. They consist of instruction accounts (regular
instruction, vocational education, correspondence, special education, gifted and talented, and bilingual/bicultural); other student-
oriented accounts (pupil support (including library and guidance)), school administration, pupil activities and district administration
(including school board) accounts; and the operations & maintenance account. Some districts presented slightly more or less
aggregated accounts than others. During the data entry process, we occasionally combined categories to make them as parallel as
possible. Except for the operations & maintenance account, which we entered in somewhat more detail than others, we placed all
expenditures for each of the major accounts under one of the following headings: salaries, benefits, professional services,
communications, travel, other purchased services, supplies, equipment, and other.
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The point of the example is to demonstrate that price differences do not tell
the full story of NPS expenditure differentials; size, price and other location
factors combine to amplify differences in school district operating costs. A
price survey may have allowed us to separate the effects of size and location
from price effects, but there is no practical reason to do so. The study team
computed ACDs that incorporate size, price and other effects of location.

Assumptions
The multipliers shown in Table 3.1 are based on the following assumptions:

Accounting practices are at least moderately consistent from district to
district. This seems reasonable because the figures we used were taken from
independently audited financial statements and because the Department of
Education has a policy of standardized financial reporting in all school
districts.

NPS expenditures are typical for each district. We departed from this
assumption when we looked at Operations and Maintenance, since utility
and repair costs may not be evenly distributed from year to year. In the case
of Operations and Maintenance we used an average of 1996 and 1997
figures.

Key Issues

The analysis is district-based rather than school- or funding community-
based. Analysis was performed at the district level because that is the level at
which expenditure decisions are made and tracked. While expenditures by
individual schools would likely provide interesting data for a management
audit, they are neither available in comparable form nor necessary for the type
of analysis we performed.

The analysis is expenditure-based rather than price-based and incorporates
size differences as well as price differences. The fundamental advantage of
using statistical analysis based on actual expenditures is that actual
expenditures, by definition, capture or represent all the factors and
considerations influencing those expenditures, as illustrated by the heating oil
example.

The analysis inarguably reflects “what is” rather than “what should be.” An
obvious limitation of the statistical method is that current expenditure levels
reflect current funding levels rather than “theoretically optimal” expenditure
levels. Funding levels are inescapably one of the factors that determine
expenditures. We have attempted to minimize the impact of funding levels on
our analysis by limiting per-student expenditures for those districts with
extraordinarily high or low per-student expenditures.

A statistical approach can point out anomalies, but it cannot fully explain
them. In the absence of detailed management audits of school districts, we
simply do not have enough information about how districts function to explain
large parts of the variation in NPS  expenditure levels.
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It is possible that the data we analyzed is not entirely representative of “typical”
expenditure levels for every district. In addition, accounting methods and
classifications, while governed by law and district policies, are not totally
consistent from district to district. Moreover, there are countless local
considerations underlying expenditure decisions that may result in very
different spending rationales from one district to another.

The Statistical Approach

Our initial hypothesis regarding nonpersonal services expenditures was that no
school district could either afford to overspend significantly on NPS or would
have incentive to do so. Therefore, existing expenditure levels should reflect
actual need for most districts.

We began our analysis of NPS costs by measuring each district’s NPS costs per-
student. We found an extremely broad range of values, from $599 per student in
Anchorage to over $14,000 per student in the Aleutians Region. 33

In order to eliminate any unknown or unrecognized factors that might be
contributing to the broadness of this range of values, we repeated our analysis
using a “market basket” of expenditure accounts that we believed were most
likely to be comparable across districts in terms of how they were treated for
accounting purposes. We eliminated from our analysis those elements of NPS
that are mainly surrogate salary items—"“professional services” and “purchased
services” (primarily repairs).24 Finally, we did not look at NPS categories where
expenditures seemed likely to vary widely from year to year and where
expenditures per district were mostly small — including equipment and oil and
gas for wvehicles. The “market basket” of 1996 NPS audited expenditure
categories for chosen for this second level of analysis was:

1. Travel (all travel)

2. Supplies (teaching supplies and maintenance supplies)

3. Utilities (electricity, fuel, water/sewer, garbage, “other.”)
4. Insurance (liability and property)
5

Communication (phone and postage)

Initial Results of the Market Basket Analysis

Although focusing on a market basket of NPS expenditures reduced the
variability in our sample, we again found a broader range than seemed
explainable by differences in size, location and physical composition of school
districts. Column 7 of Table 3.2 shows per-student expenditures on our NPS
market basket, with individual categories shown in columns 2 through 6.

33

34

The Aleutian Region contracts for administrative services. This contract adds over $6,000 per student to NPS costs. We transferred
the contract to the administrative component during further analysis, and omitted all data for the district in developing multipliers, so
that the high per-student cost in this small district did not influence the calculation of multipliers for other districts.

Some inconsistency was unavoidable. For example, it seems likely that garbage collection was recorded as a “purchased service” in
some districts and a “utility” in others.
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While large, urban districts spent between $400 and $600 (total) per student in
the five expenditure categories, several rural districts spent more than $4,000 per
student on the same items. The Aleutian Region spent the most per student,
nearly 14 times more than Anchorage.

While these results support the supposition that it is more expensive to operate
small remote districts than large urban ones, the broad range of expenditures in
districts of similar size caused us to question the hypothesis that districts spend
no more than is necessary on nonpersonal services. The panel of superintendent-
advisors pointed out that variations in accounting practices and methods of
operation could affect results. For example, some districts own and operate their
own airplanes or have other unusual expenditures. Management audits are the
only way to gain full explanation of cost differentials.

Secondary Analysis - Operations and Maintenance

As a result of concern about the high variability of NPS costs per student, we
repeated our analysis using a more restrictive proxy for NPS expenditures.
Operations and Maintenance (O&M) expenditures were chosen because these
expenditures are essentially non-discretionary and treated similarly for
accounting purposes.

In using O&M expenditures as a proxy for NPS, we included all O&M, not
simply the NPS portion. We did this because we felt there is no clear line
between Personnel, Professional Services and Other Purchased Services in the
O&M category. Districts may hire staff or contract for various O&M needs
depending upon local considerations, with the result that similar needs may be
met by expenditures in each of the three “quasi-personnel” categories. To be
consistent, we included all three accounts.

Finally, although our analysis of the Occupational Data Base indicates that there
is no meaningful geographic differential for salaries, it is nevertheless true that
O&M staffing will reflect the physical composition of the district and its
structures. We believe this influence over-rides neutral geographic salary
differentials and calls for inclusion of O&M personnel expenditures in our NPS
proxy analysis.

Results of the O&M/NPS Analysis

Using O&M expenditures as a proxy for NPS yields a narrower range of
expenditures per student. Table 3.3 shows a range from $616 per student in
Sitka to $5,411 in the North Slope (column 3). Table 3.3 shows that nonpersonal
services costs in the North Slope district are about nine times higher than in
Sitka, which is a district of similar size. No data on comparative costs (from
region to region of Alaska) support differentials this large. Even consideration of
the lesson demonstrated in the “heating oil” example seemed unable to account
for differentials of this magnitude. This puzzling result is cause for a brief
discussion of the limits of statistical analysis.
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Limitations of Statistical Analysis

Statistical analysis can identify anomalies but does not provide explanations for
real-world events. Unfortunately, based on the data available to us, we are
unable to offer a complete explanation of the broad range of differences in
observed NPS expenditures. Raw NPS expenditures per student vary from
school district to school district by a factor of nearly 25. Limiting the analysis to
expenditures that are more consistent between districts reduces the range of
variation, as expected, but the range remains very broad.

The study team again examined the hypothesis that districts spend no more
than is necessary on nonpersonal services. Does the broad range of expenditures
indicate that some districts spend too much on NPS? Does the broad range
reflect differences in local priorities, cultural needs, design and condition of
buildings and equipment, use of different kinds of fuels in different areas,
climate, geography, and other important influences on expenditure decisions?
Without detailed information about how individual districts are structured,
staffed and managed, we can offer only a statistical answer.

The essence of that answer is that in any distribution of observed values-such as
per-student NPS expenditures — some variation in values is expected. Applying
regression analysis to NPS expenditures per student would provide a formula
describing what expenditure levels “should be” and identifying variations from
the formula.3s Unfortunately, there is no way to determine whether these
variations are due to unnecessary expenditures or to the effects of location and
other valid reasons for the variation. That is, it would be impossible to
determine “errors” from what we are trying to measure.

Summary and Conclusions

The study team concluded that the most reasonable approach to determining
NPS multipliers was to use the subset of expenditures identified above, but to
impose limits on per-student expenditures. The conclusion was based on the
following considerations:

1. Although there are strong theoretical arguments for using O&M costs to
determine the allocation of NPS aid, multipliers based on O&M expenditures
would result in significant reallocation of funds from small districts to large
districts. The study team could not support this reallocation without access
to more detailed information about district operations that would be
available only from management audits.

35

Regression analysis is a statistical tool for determining the relationship of one variable with other variables.
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2. There are also strong arguments for using a broader measure of
expenditures than those included in the O&M accounts. District size and
location, while important, cannot fully explain the range of per-student NPS
expenditures. The study team found the arguments for a broad measure
more compelling than those for using only O&M expenditures. The broader
measure reflects differences in local priorities, cultural needs, climate,
geography, travel costs and other important influences on expenditures.
Other factors that influence NPS expenditure levels include

the number of schools in a district, how far they are from each other
and from the district office, and whether there are roads connecting
them,

the type and condition of buildings and large equipment,
the management methods of individual administrators,

the educational expectations of local parents and other citizens and
the degree to which those constituencies have direct influence over
school and district administrators.

3. Basing multipliers on current expenditure data would simply mirror “what
is.” The study team concluded that we had no basis for forcing all districts to
fit a formula that placed all districts in a very narrow range, but that the
broad range of current expenditures warrants some limitation of unusually
high expenditures. Although any limit is arbitrary, the argument that the
overwhelming majority of districts manage to operate at lower expenditure
levels is compelling.

4. Districts with abnormally low per-student expenditures should receive
additional aid to bring them closer to the average. This method of
adjustment — cutting off the peaks while filling in a portion of the valleys —
arguably overcompensates districts that have low per-student expenditures
due to relatively low costs. However, failing to “fill in the valleys” would
penalize districts with relatively low expenditures due to low past funding
levels or to efficient operations.

The study team’s solution to the question of how much to reward districts with
abnormally low expenditures per student was to bring all districts up to
Anchorage’s per-student expenditure level. This minimum applied only to
Juneau, and raised the district’s NPS allocation by about $5 dollars per student,
or $24,000 total.

Table 3.4 shows how a two-standard-deviation cap affects the NPS market
basket. District expenditures affected by the cap are shown in bold type. Full
spreadsheets showing the determination of multipliers are included in the
technical appendix to this report. A summary of steps in the process follows:
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1. Determine the average per-student expenditure in each category. (The
Aleutian Region and Pelican were dropped from this computation because
their small size causes them to have per-student expenditures that cannot be
compared reasonably with expenditures of other districts.)36

2. maximum per-student expenditure level in each category. The limit for each
category is the category average plus two standard deviations.37

3. Adjust expenditures so they equal the amount of funding available. This
adjustment is necessary because the expenditures we use in the analysis are
a sample rather than a full representation of expenditures.

4. Apply the expenditure cap to each category of NPS expenditures.

5. Use actual expenditure data to determine instructional and noninstructional
components of aid for each district.

6. Divide the adjusted allocations in each district by the number of students in
respective districts to determine per-student allocations.

7. Apply a minimum per-student allocation level equal to the amount of per-
student NPS aid received by Anchorage.

8. Calculate multipliers by dividing each district’s per-student allocation by the
statewide average per-student expenditure level.

9. Normalize the multipliers by dividing each district’s multiplier by the
minimum multiplier. This process ensures that no multiplier is less than 1.0.

For NPS expenditures, Anchorage and Juneau have multipliers of 1.0. The
Aleutian Region has the largest multiplier (11.610) and several rural districts
have multipliers larger than 5.0.

% These small districts were brought in at the end of the analysis. Effectively, they were not subject to the expenditure limits, so that

multipliers for them reflect current per-student expenditure levels.

3" Standard deviation is a common statistical measure of dispersion, or variation, in a set of observations. Typically, two-thirds of all

observations are within one standard deviation of the mean (average) and 95 percent of observations are within two standard
deviations. This means that about 2.5 percent of observations will be less than two standard deviations from the mean and 2.5
percent will be more than two standard deviations above the average. We applied a two-standard-deviation limit because we believe it
reflects the natural differences between school districts while making modest adjustments to the most abnormal expenditure levels.
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Chapter IV. Administrative Allocations

Administrative costs as defined in this study include only the personnel costs
listed in the “District Administration” accounts of each school district. School
administrative costs are included in the instructional allocations described in
Chapter 1l and non-personnel costs are included in the NPS allocations
described in Chapter IlI.

Steps to obtain the administrative multipliers are identical to those described for
the NPS multipliers in the previous chapter. Details of the multiplier
computation are in the technical appendix to this study.

A statistical analysis of audited expenditure reports from all 53 school districts
produced the administrative multipliers shown in Table 4.1. Several districts
have multipliers of 1.0, while several rural districts have multipliers greater than
5.0. The multipliers apply only to administrative expenditures, which are
approximately 4.5 percent of the total amount of education aid allocated to
school districts. The multipliers are intended to be applied as follows:

1. Multiply the student count in each district by the district’s administrative
multiplier (as shown in Table 4.1) to obtain an adjusted student count.

2. Add the adjusted student count for each district to obtain a statewide total.

3. Divide the (legislatively determined) available amount of administrative aid
by the statewide adjusted student count to obtain the statewide per-student
allocation.

4. Multiply each district’s adjusted student count by the statewide per-student
allocation to obtain the amount of administrative aid allocated to each
district.

Summary and Conclusions

Table 4.2 shows administrative costs (personnel costs only) for each district.
Column 2 shows actual administrative expenditures for 1996, column 3 shows
administrative expenditures per student, and column 4 shows the impact of
imposing a “two standard deviation cap” on per-student administrative
expenditures. (Districts affected by the cap have bold type in column 4.)
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Variation in administrative expenditures among districts is larger than for NPS
expenditures, particularly for small districts. This result was unexpected; the
study team anticipated that administrative costs would depend primarily on
district size while NPS costs would be affected by location as well as size, and
therefore have a wider range.

It is possible that administrative staffing levels are less dependent on the
number of students served than we anticipated, but it appears that the impact of
small size simply overwhelms all other impacts, causing per-student
administrative costs to be much higher in small districts than in larger
districts. For example, a $50,000 administrative salary spread among
Anchorage’s nearly 50,000 students costs $1 per student while a $50,000
administrative salary spread among a district with 200 students costs $250 per
student. This aspect of administrative cost variation makes a strong case for
consolidated or centralized administrative services.

Figure 4.1 shows administrative costs per student (with large districts and the
Aleutian Region omitted for scaling reasons) for each district. The figure shows
that several small districts are able to operate with per-student administrative
costs of less than $400, while other districts of similar size spend twice that
amount. This conflicts with the notion that districts of small size must have
relatively high per-student administrative costs because the costs are spread
over few students.

Figure 4.2 explores administrative costs further. The figure shows the (1996)
administration share of total expenditures for each district. After adjusting
administrative multipliers by the proportion of administrative spending in each
district, Kenai, Fairbanks and the Southeast communities of Ketchikan,
Petersburg, Wrangell, Craig and Sitka have an administrative multiplier of 1.0.
This prevents districts that have low costs due to exceptionally efficient
management and/or relatively low current formula allocations) from being
penalized for current efficient practices.

Key Issues

The study team is concerned that administrative multipliers reflect ”what should
be” to a lesser degree than we were striving for. However, none of the panel
members was confident that reasons for variation in per-student administrative
costs could be identified without thorough reviews on a district-by-district basis.

For example, Sitka and the North Slope are districts of similar size (1,800
students). Sitka spends $400,000 ($220 per student) on administrative salaries
while the North Slope spends $3.4 million ($1,860 per student). Only thorough
investigation of district administrative practices could determine whether Sitka
has discovered a magic formula for administration, has chosen to spend less on
curriculum development or other areas that will eventually be reflected in the
relative quality of education delivered, is located in an area in which costs are
substantially lower, or spends less on administration because there is relatively
less money available to spend.
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Figure 4.2--Expenditures by Alaska School Districts, 1996
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While it is possible to manipulate existing data in more and more extensive
ways in order to find “explanations” for expenditure variations, this is neither
an efficient nor reliable method. The shortcomings of this study with respect to
administrative differentials could be addressed by a series of management
audits to ascertain the following:

The effects of any differences in accounting practices on the current results.
Other unidentified sources of inaccuracy in the existing data or analysis.

Patterns of management practice, school or district structure and/or local
factors and influences that may contribute to the large current differences
from one district to another in expenditures per student.

The potential for cost savings as a result of consolidation of districts,
cooperative or centralized administrative structures or other system
efficiencies. For example, audits might consider:

— How insurance levels and carriers are determined.

— Whether plant and equipment investments could reduce overall
costs.

— Whether use of technology could alter spending patterns,
particularly for travel and communications.

Insights from these investigations would add significantly to the interpretation
of the statistical analysis. Additional insight into expenditure patterns might be
gained by tracking historical data over time to try to better quantify effects of
year-to-year funding levels on expenditures. It may be worthwhile to repeat the
analysis periodically using a rolling average of three or more years’ financial
reports.

In conclusion, the study team is comfortable with the statistical approach for
allocation of funding for district administration, but with certain limits.

First, the revised multipliers may force some districts to operate more cost-
efficiently, but the real issue appears to be inefficiently sized districts
rather than inefficient administrators. Limits imposed on per-student
administrative expenditures for purposes of developing multipliers were not
stringent. The limits — a two-standard-deviation cap for districts with
exceptionally high administrative expenditures and a floor equal to per-
student administrative expenditures in Anchorage — narrows the range of
multipliers, but the range remains broad. Perhaps the best way to reduce
administrative costs is to explore cooperation among districts and
centralization and consolidation of administrative functions.

Second, we recommend management audits to further learn the causes of
exceptionally high and low administrative expenditures. Decision-making
can be improved once this knowledge is gained.

Third, until further research is done and better quality databases are
available to decision makers, the study team recommends all districts be
protected from losses by means of transitional implementation of the
adjustment factors so that no district loses aid without sufficient time to
plan.
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Chapter V. Additional Considerations

This chapter provides additional discussion of relevant issues that were not
treated as fully as desired in other sections of the report. While the topics vary,
the purpose of Chapter V is to amplify discussion of key issues in school cost
research.

A brief discussion of the *“size of the pie” makes the point that the statistical
approach offers an improved, but more complex, education funding formula.
Shifts in legislative allocation among the three components of the formula can
change allocations to districts.

The second section of Chapter V deals with methods for altering the
implementation of the statistical approach. There are innumerable options
possible; we discuss only two. Although this chapter presents little quantitative
analysis, it does indicate the probable effect of applying the alternatives.

Third, we present background discussion relevant to the recommendation to
eliminate the area cost differential (ACD) for the instructional component. While
some of the ACD discussion duplicates points made earlier in the study, it is
presented in more detail here.

The Size of the Pie(s)

The statistical approach does not establish any fixed level of school
expenditures. It is a vehicle for equitable distribution of the *“educational
funding pie” on the basis of student enrollment adjusted for school size and
location — regardless of the size of the pie. The size of the pie is determined by
the combination of available State revenue and the political process. Each
district, under the statistical method, is allocated a proportion of the pie, not a
specific level of funding.

Perhaps the most important point in this discussion is that there are three pies
— instruction, nonpersonal services and administration — and that each pie is
divided differently. The instructional pie is divided most evenly among
districts because the instructional component has the lowest multipliers. Both
noninstructional components have higher multipliers than does the instructional
component. High multipliers in a district mean that adjusted student counts —
and so allocations of aid — are disproportionately high. The implication of the
higher range of multipliers in the noninstructional components is that shifting
money from the instructional pie to the noninstructional pies will shift the
distribution of aid to districts with high noninstructional multipliers.

The funding level in each component does not affect the calculation of
multipliers, but it does affect the aid allocated as a result of those multipliers. We
did not test the sensitivity of allocations to the size of the pies.
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Additional Allocation Considerations

The statistical approach that is the basis for this study would make public school
funding more equitable. Essentially, the statistical method found that the current
funding formula undercompensates some districts — generally those with high
area cost differentials (ACDs) — for nonpersonal services costs and at the same
time overcompensates many of these same districts, and some others as well, for
personnel costs. The approach makes no judgments about proper or improper
expenditures in any district. It simply identifies and quantifies the extent of
differences in nonpersonal services and administrative expenditures. The
reasons for those differences and any decisions about their propriety are beyond
the scope of this study effort.

The major areas in which alternate scenarios might be considered are
area cost differentials for the instructional component,

schools instead of funding communities as the basic units for funding (which
is addressed adequately in Chapter Il and is not discussed in this chapter),
and

other limits on nonpersonal services and administrative costs.

Equity in Instructional Allocation

Research of instructional salaries and pay scales, and of private sector
compensation practices in Alaska indicate that area cost differentials for
personnel based on the household cost of living are rarely paid and that districts
do not have to pay high geographic differentials to attract personnel. In fact,
average salaries in major urban school districts and smaller remote districts are
often about the same because higher starting salaries in rural areas are offset by
greater longevity in urban districts.

The study team’s recommendation to provide no ACD for the instructional
component would provide the same level of funding support per teacher for all
districts. Any alternative to this recommendation is fraught with potential for
aggravating inequities among districts.

ACDs Based on Differences in Average Salaries

ACDs based on average instructional salaries are by far the most supportable,
because average salaries are an accurate measure of costs incurred by school
districts. However, this alternative would reward districts that have chosen to
pay more than average for instructional personnel and penalize districts that
historically have chosen to pay less than the state average. Districts have chosen
to compensate instructional personnel at different levels for many reasons.
These may include attracting superior personnel, lack (or surplus) of funds
under current law, poor or excellent collective bargaining skills and high non-
personnel costs, for example.
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In addition, average salaries are highly dependent upon average teacher
experience, which can change from year to year. Multipliers are expected to
reflect less variable factors and would not respond to changes in average salaries
once the multipliers are implemented. One solution to this problem is to add a
“longevity factor” to the adjustment process. Several states provide additional
funding to districts with average longevity greater than the statewide average.

The impact of an ACD based on average instructional salaries would be mixed.
Anchorage’s average is very close to the statewide average salary, so that nearly
half of all districts — including several with high current ACDs — would receive
relatively less aid if ACDs were based on average salaries. A longevity
adjustment would tend to shift aid from rural districts to urban districts.

Allocation based on cost-of-living differentials

Another alternative could be to continue the current (and — in light of the study
findings — irrelevant) practice of allocating funds to districts based on household
cost-of-living differentials. Disadvantages of this alternative are:

High pay differentials are not necessary to attract personnel, judging from
the actual practices of districts with both high and low current ACDs.

Cost-of-living differentials do not compensate for costs associated with
greater job longevity in urban areas with low ACDs.

The household cost of living is not directly related to the actual cost of
staffing a school.

ACDs based on prices of household goods would favor rural districts.

Equity in Nonpersonal Services and Administration Allocations

Due to data limitations and the exceptionally wide variations in actual district
expenditures, approaching equity in these allocation categories is more difficult.
The statistical method limits (for purposes of developing multipliers) only
extreme per-student expenditures. A cap of two standard deviations above the
mean and a floor equal to Anchorage’s per-student expenditures cut off the
most extreme peaks and fill in the lowest valleys in per-student spending. The
method has the advantages of not penalizing the lowest spending districts nor
rewarding the highest spending ones by continuing past funding practices.

However, until data become available to understand the reasons for these
variations, the study team is reluctant to recommend more than modest
adjustments. As a result, sound alternatives for further adjusting the
nonpersonal services and administration allocations appear very limited at this
point.
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One might consider a more rigid dollars-per-student allocation based on the size
factor derived from the instructional size analysis. However, this eliminates
consideration of the many factors affecting cost that are not related to size alone
and would result in significant undercompensation for districts in high cost
areas. The research, even with its limitations, is conclusive in that each of the
three cost categories responds to very different factors and should have unique
area cost adjustment factors.

Discussion of The Personnel Area Cost Differential Issue

The personnel cost component (which constitutes from 60 percent to 90 percent
of a district’s total costs, depending on the district) has been based on the
household cost of living in each of the 53 districts.

The underlying principle has been salary equity for school district personnel,
which may or may not mean equity for students. The thinking goes, “If it costs
30 percent more than in Anchorage to operate a household in a particular
district, that district needs 30 percent more personnel funding (for classified as
well as certified personnel) as equity compensation.”

The obvious weakness in this argument is that the cost of operating a household
is not the cost of operating and staffing a school. Further, compensation for
household cost of living assumes that school district employees need significant
differential incentives to take local school jobs. Analysis of both instructional
salaries and other occupational data concludes this is not the case.

Still, most of the current ACD granted for location equity is based on the cost of
operating a household, not staffing a school. While household cost of living is
the single most important factor in the ACD, it fails to address the most
important issue of school funding. That issue is “What does it cost to staff a
school so it can deliver an appropriate level of education to Alaska children,
regardless of geographic location?” That issue cannot be addressed by
determining the price of bread in local grocery stores.

There are two apparent historical reasons for using household costs instead of
school costs. The first reason has been lack of school cost data. Household cost-
of living-data has existed in some form ever since statehood, while little data has
been developed on the differences in operating and staffing schools. The
McDowell Group’s Alaska Geographic Differential Study of 1985 is the single study
since statehood that measured geographic differences in the complete range of
household expenditures. With some adjustments for political considerations,
this study is the basis for the personnel side of the current ACDs paid to school
districts. Other studies have been largely confined to either food or housing and
did not address transportation, medical, recreation and other significant
household costs.
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The second reason for using household cost of living as a measure of most of the
cost of operating a school was the thinking by some that salary equity -
regardless of other factors such as market demand and supply, lifestyle
preference, local economic conditions, presence or absence of amenities, and
cultural consideration — was a bottom line for school district personnel. Under
the terms of the RFP, this study is required to address and offer alternatives to
“existing practices.”

Study Results of Salary Differential Research

In an effort to identify actual school costs, several research tasks were
undertaken by the McDowell Group. These included an analysis of actual
instructional salaries paid by districts and schools of all sizes, an analysis of
district pay scales at all levels of experience and education, an Occupational
Data Base research effort comparing salaries of 25 different occupations in all
areas of Alaska, research on pay practices by private sector firms with multiple
locations, and review of recent cost-of-living research in Alaska.

Two conclusions were obvious. First, the research found that school districts do
not typically pay salary differentials as high as the district Area Cost
Differentials, and some districts with high differentials pay less than the
statewide average. Some districts do have higher starting salaries, but their
scales and actual pay practices do not generally reflect the personnel differential
incorporated into the district ACD.

Further, most other entities — both private sector and government — do not
provide a differential. Only the State of Alaska has a formal pay differential
based on the estimated household cost of living. The federal government pays
no differential within Alaska (though it pays 25 percent more than in the “Lower
48”). More conclusive are private sector practices. If anything, the private sector
pays a reverse differential with wages lower in rural areas than in Anchorage for
a wide range of 25 occupations ranging from bartender to engineer. The
exception was one statewide company that paid differentials in two remote
locations (out of over 100) for housing. The amount of the differential was about
half that of the State of Alaska differential in these two locations.

Household Cost of Living Research

The second conclusion of this study’s personnel cost research was that true
differences in cost of living still exist and have probably not declined since the
1985 McDowell Group study, the Alaska Geographic Differential Study. The most
reliable indicator since statehood has been the University of Alaska Cooperative
Extension Service’s Cost of Food at Home Index, which shows little change over
the past twelve years.

Alaska’s economic maturity following the trans-Alaska pipeline construction
brought modern merchandising to urban Alaska and actually accentuated the
price differences between urban and remote Alaska when compared to pre-
pipeline days. A review of sound cost-of-living research shows little change in
these price differences from the early 1980’s to the present day.
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We are left with the paradox that groceries and many other household items
continue to cost more in outlying (no road access) areas but — apart from state
government — little differential compensation is paid in Alaska, including in
school districts. Clearly, the predominant private and public policy is to pay
what is necessary to attract and retain employees but not to compensate
specifically for household cost of living differences.

In other states, living costs are generally lower in rural areas and cost differential
policies in most states compensate urban personnel for higher living costs. In
Alaska, some costs in road-accessible rural areas are lower. Historically, housing
in many districts (even in a number of remote districts) has been less expensive
than in Anchorage. However, retail prices are obviously lower in Anchorage
than in rural areas of the state.

Generally, urban costs throughout Alaska are similar to those in Anchorage. In
smaller urban communities that benefit from road, air and rail access to urban
centers, costs appear to be the same or a bit higher than Anchorage. In the truly
remote areas of Alaska, virtually all costs are higher, except housing in some
cases.

Compensation Choices Made by School Districts

The salary levels of instructional personnel are a far more complex issue than
simply stating that most districts that receive additional aid due to an ACD do
not typically pass the money on to instructional personnel. One reason for urban
districts paying as much or more than districts with higher ACDs may be a
desire to recruit and retain superior instructional personnel. Districts are clearly
free to make these choices. A district can choose either a generous or budget-
minded negotiating policy. Districts can also offer higher pay scales under the
assumption that higher pay would help attract high quality personnel.

Thus, the issue is not that smaller districts are paying too little or urban districts
paying too much. Neither is the case. Instead they simply are paying what they
have chosen to pay.

In summary, it is clear that market forces and district policy choices, not
household cost of living, already determine the cost of instructional staffing. It is
also clear that this cost is only slightly related to the cost of operating a
household. Our study recommendation is to fund a level of staffing adjusted for
school size as calculated in the body of this report. Granting similar dollar
allocations for similar staffing levels appears to be a step toward equity.
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Technical Appendix

A. Graphs of School Size Categories

B. Occupational Data Base (ODB) Statistical Tests

C. Certificated Staff Regression Results

D. Size Adjustment Impact (School List)

E. Size Adjustment by Funding Community (School List)

F. Administrative and Nonpersonal Services Costs
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A. Graphs of School Size Categories

These graphs were used to determine groupings of schools with similar levels of staffing per
student. In turn, size adjustment factors were computed for each grouping of schools. The
graphs supplement the information displayed in Figures 2.2 and 2.3.
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B. Size Adjustment Impact (School List)

Thislist of schools shows the results of applying the size adjustment factors presented in Table
2.2. The adjusted student count for each school will change as enrollment changes, so the
information cannot be used to predict future computations of Basic Need. Nevertheless, the
information is useful because it offers quick calculation of formula results and aids comparison
of staffing levelsin various districts and schools.
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C. Size Adjustment by Funding Community (School List)

This list shows the results of applying the size adjustment factors in existing law to funding
communities. The information was used to produce column 2 of Table 3.
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D. Occupational Data Base (ODB) Statistical Tests

These statistical tests support the conclusion that salaries outside the educational system tend to
be higher in Anchorage than other districts. They supplement information presented in Chapter
.



Comparison of Quarterly Earnings for Selected Cccupations
for Boroughs and Qfher Census Areas Relative te Anchorage
Second Quarter 1935 and 15%6

Significant at Significzn: at

- Eamlngs §5% Confidence 8239 Confidence
I‘f’ear Area Name Lower  Higher _ Lower Higher _Lower Higﬁ
1995 Alaylians East Borowgh & 3 3
1995 Aleulians West Census Area 5 8 3 5
19495 Bathel Census Area 12 2 11 1 ik 1
1905 Biiztol Bay Eorowngh a 4 4 1 3. 1
1225 Darali Borough 2 1 1
1995 Dillingham Census Area . B 4 ¥ >
1995 Fairbanks Borough : 17 4 .15 i3
1995 Haincs Borough 4 4 4 1 4
1985 -Juneau Borough : 14 & 7 2 7 1
1995 Kenal Peninsula Berouwgh 20 2 16 1 17 1
1585 ¥elchikan Gateway Bargugh 15 T ¥ 3 8 1
1985  Kaodiak Island Barpuah - f Y G 4 & 4
195858 Lake & Peninsula Borawegh ' T 4 a4
1585 Matanuska-Susitna Berough 19 2’ 15 1 15 1
1995 Nome Census Arad 11 3 10 a
18908 Maorth Slope Bormugh 2 1z 1 12 1 12
1985 Morhwest Anctic Baraugh 4 i 2 1 Z
19495 Prince of WalestOuter Ketchikan Census Area g 3 & o
19485 Sitka Boroogh 12 3 ! 1 g 1
1895 Skagway/HoonaliAngoon Census Area 9 4. & 3 g 3
1295 Spylheas Falrbanks Censas Area i B 8
1995 Valder-Condova Gensus Area 13 G 10 3 g 3
1995 Wade Hampton Sensus Areg 11 it 10
1995 WrangellPetersburg Census Area 11 3 B 2 & 1
1995  wakutal Borowgh 1 1 1
1995 Yukon-favukuk Census Areg 14 i 13 1 10 i
Total for 1985 248 &8 185 42 164 ET3
1953 Alaulians East Boreugh 3 i 4 1 3
1986 Aleatians Yest Census Area 4 12 3 10 Z 10
1996 Bethel Census Area {4 2 13 i2
1998 Erigtol Bay Borough ¥ 2 2 1 2 1
1998 Denali Boraugh 2 1 1
1906 Dillinghaon CENSUS Aras a2 3 ) 1 3
1995 Fairbanks Borcugh 19 2 16 2 18 2
185G Haines Borough 5 3 3 2
1956 .Jonead Borowogh 16 i 11 4 11 2
1988 Kenai Peninsula Borsugh 18 4 16 15
1886 Ketchikan Gabeway Borotgh .M 10 7 5 B i
1956 Kodlak Island Baraugh 10 g 8 7 2 3]
1896 Laks & Paniasula Bongugh a3 L] 7]
1996  Matanuska-Susilna Borough 17 4 15 2 14 2
1505 Mome Cansus Ama 14 3 12 1 11 1
1986 Norh Slops Barough 1 15 1 14 1 i3
1986 MNarthwest Arclic Borough L 4 4 2 4 2
1956 Prince of Wales/Duler Kelchikan Census Areq 10 4 <} 2 B 2
1936 Sitks Borough 13 3 11 Ha i0 X
1936 SkagwavHuonatwAngoon Census Area 11 1 B 1 T 1
1896 Southeast Faicbanks Census Aread g 5] 5
1898 alder-Comlova CoRsUs ABd i4 =1 11 5 10 3
1898 Wade Hampton Census Afen 1 11 1
005 WranoellPetersbung Census Araa 10 5 L 3 = 3
1996 Yakutal Barough 1 1 1 1
1956 Yuken-Koyukuk Census Area 13 1 13 1 12 1
Tatal for 1985 anZ [ (EL 63 177 57



2nd Quarter 1995 Earnings Compared to Anchorage
for Selected Occupations
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2nd Quarter 1996 Earmings Compared to
Anchorage for Selected Occupations
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Cases Where Quarterly Earnings of Alaska Boroughs and Other Census Areas
Were Either Loveer or Higher Than Thase in Anchorage for Selected Oceupations
Secand Quarter 1335 and TH96

Areas With Significant at Significant at
Earnings 83% Confidense 959% Confidence
Yaar Qoccupational Tile Lovear Highat Loweer Higher Lower High&r
il
1995 Airplane Filols & Navigators 13 13 13
1955 Attendants, Amusernent & Recrastion Facliiies & 1 g 1 g 1
1995 Awtomohila Mechanless 4 i 2 1 2 1
1995 Baggage Porters & Ballhops ] 2 2 1 2 1
1995 Eartenders 14 3 11 2
1885 Bookkeepers & Accoontityg & Auditing Clerks 14 8 10 4 2 2
18858 Carpenters 11 & 2 4 B 4
1585 Cooks . 12 1 2 7
1995 Counter Clerks 10 3 8 1 &
1985 Excavating & Loading Machine Oparalars 2 3 1 1 1 1
1995 Freight, Stock, & Materal Movers, Nec T 2 & 1 4 1
1995 General Managers & Other Top Execulives 20 1 17 1 15 1
1998 Ganeral Office Qocupalions 17 4 13 2 11 2
1085 Guidas T 3 4 1 4 1
1995 Heavy Equipment Mechanics 4 7 3 4 2 4
1885 Helpers; Carpenters & Related Workers 5 3 3
1995 Janitors & Cleanars 14 2 10 2 o 2
1885 Machinery Maintenance Occupalions e 1 1
1985 Maintenance Repairers, Gensral LHility ¥ 4 2 3 z 3
1995 Management Ratatad Occupations Mee i2 3 12 1 11 1
1525 Manuwal Occupslions, Mec iz % 8 2 3 1
1885 Sales Clorks 15 4 13 4 12 2
1995 Zecretarias 14 4 8 2 4 2
1925 Supenvisar; Sales, Retail ) 4 11 2 5 2 5
1995 YWaiters & Wailresses 16 3 15 1 14 1
Total for 1985 245 LE] 186 43 164 2B
15845 Adrplane Pilots & Navigaters 14 id 14
1856 Aftandants, Amusement & Racestion Fasilies B 3 s 2 8 2
1996 Automabils Mechanics =] T 3 g 2 4
1896 Baggage Porers & Belihops 3 1 2 2
18496 Bartanders 14 4 g 3 £ 3
1885 Bookkeepers & Accounting & Auditing Clerks 13 8 14 G ! &
1998 Carpenters 11 B 11 4 10 4
1005 Cooks L 2 4 1 3
15958 Counter Cletks 12 2 10 )
19% Excavating & Leading Machine Operatars 2 7 1 & 1 G
1296 Freight, Stock, & Matatial hovers, Nec B 3 4 1 4 1
1086 General Managers & Other Top Executives 2t 1 18 1 18 1
1996 Senerz| Office Cecupalans 18 & 14 3 13 3
19396 Guides _ 1i 2 5] 5]
1086 Heavy Eguipment Mechanics ) 5 a 2 5 2 5
1946 Helpers; Carpentars & Falated Waorkers 2 _ 2 2
1888 Janltors & Cleaners 12 = a 4 g 3
1985 Machinery Maintenanes Qcecupations 4 2 3 1 2 1
1996 Maintenance Repairers, Geteral LElity 12 3 4 3 4 3
1888 Management Relaferd Qooupakions, Netc 10 i 7 1 & 1
1925 Manual Ogcupatians, Nec 11 & a8 ) F 3
1905 Sales Clerks : 15 S i4 & 13 2
1996 Secrataries ) 7 5] 4 & 3
1995 Supenvizor; Sales, Retsll g 4 3 4 7 3
1986 \iaitars & Waittesses 15 2 15 i 14
Total for 1955 252 108 186 G4 177 5T



Earnings of Areas Relative to Anchorage in the
Second Quarter of 1995
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Earnings of Areas Relative to Anchorage in the
Second Quarter of 1996
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E. Certification Staff Regression Results

This analysis was performed in order to determine how experience, educational attainment and
cost-of-living affect teacher salaries. Conclusions are summarized in the cover letter from
Caldwell Economic Information Services.
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Caldwell Economic Information Services
Januoary 40, 1988

FAX Tranamittal from Chucl: Catdwrell
Box 321894, Junean, laska 9923052186
Phone: S07-789-0341 Fax: S07-TB0-7005
E-Mail: cealdwelidptizlaska.net

Subjeet: Begression Analyzia

MNumber of Pagea = 4
Ta: Gbate or Agency: _FaX
Dhecyrid Teal MoDowal]l Group SB6-2673

Beome of Alaska’s echool districts receive an adjustment to their formula funding based upon an
gavlier eost-of-living atudy. Begression analyais was conducted to evaluate how the payment of
thiz adjusiment relatad o salaries paid for certified slalf

A file was provided by Ehe Alaska Department of Education with eaxnings of all cextified staff
in fiseal year 1938, Thizs file slse provided lhe parcentage of fall-time each staff spent in the
following categories:

»  Central cffice

«  Clazeroom teacher

= Other teacher

»  Staff apecialist

v Buildmg administraters

Variahles nzed to prediet the salary in a1l of the tests were:

*  Yegra of exparienca

+ Depgree: whers 1 = bechelory degres, 2 = hachelors -+ 18 eredit hours, 3= mastars degrea,
4 = mastara + 18 credit hours, and § egualed a PHD

»  Current ACD {Alaska Coat Differentialy which ranged firom 1.00 to 1 46 depending upoh
the achool district

Several sets of regressions were performed. The priority was to not anly obtain the regresaion
eguations, but also to analyze the larger residual cerors (in this case, the differance between
the anmual salary paid a2nd the salary predicied by the regreasion equation) for any pattern.

Analysis of the residuals pointed sut that soine dafa was questionable. For example one of the
carly tests ahowed that the standard deviation of carnings for certified staff with zere years
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experience was noarly three titnes higher than for those with either one or bwo yerra
exporiciee, It appears that when the nomber of years of experience were nof entered, the
computer file shovwed them as a gero. Additionally, zome pari-time ataff were reporked to hawe
untealistically hiph zalarias, a11d there wera o fow sates where the number for degree waz
greater than five,

Before the dataset was adjusted to delete thees cases the standard error of the estimate for the
regrossion model predicting certified salaries was 57,152,

Analyzis of the outliers (where the prodicted galacy waz at leaak two etandard deviations from
the actual) shoveed that many of the cases where the prediotion wazs high were for building
adminiatrators, Converaaly, meamdy cases wWhers the prediction was low aceurred for ceviifed
stadT with many years of serrics.

Strwee thwe butlding adininialeutors sppeared to fotlow a higler aalary sbracture than other
cortified staff they were isolabed in two wiya, They were cither accounted for with a dumamy
variable [1 = building edminislrutor, or 0 = other certified stafl), ov deselected from the
TeETeEsion.,

Years of experienca proved o be the mosk hopeortant independent vavishle in all of the
regreszion Eests. Yet reviaw of the eutliers indicated that igs relatfionship to aalary waa not
linear. ‘Whon salaryr stroctures arve negotiated they coromonly have several stepa. Tha lengih

of time required to qualify for a sbep increasc is shorter near the battom of the ranges, und
ovetibually staff top out and are not eligible For furkher step increanez.

The regression mmodel with the lowest stendard error of the eatimate tested had the foltowing
characterietice:

«  Data removed included cages with:

*  ZETOD YEATS eXpETience

+  depree greater than five

= part-bime certified abaff

+  building adwministrators (and central offica staff which wore remeved from all dests)
+ [ndependent variablez ineladed: |

«  log of the yeara of experience

; degrae

«  current ACD
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»  SBalaryinformation and other characteristica wers included for 7;533 certified etaff. The
rmeans and standard deviations fov the model variables are shovn helow:

hean Standarl Dewviation

Adjusled Salary 48127117 247126
L af Years of Exparionce S7594367 SST4192352
i
- Degres X2 AT
Curmant ACD 1.0800 L4444
. A steprvize model was gelected to insure that no variables were inchuded that did nod

improve the predictive accuraey of the model. Initially, astepwize model tested sach
independent variable relative fo the dependent vavialde (which in this caze waa the
adjuzted salary), to see which was the mest =significant,. The log of the years of
experienes wazs by far the moest significant variable. Next, this veriahle wae forced mto
the model and the other independent variables were tested o see if any other vaniables
should ke included in the modal, and iF =0 which was the next oot significent variable,
Thie was repeated for the least significant vagiable (current AU

In this ¢ase the medel with only oue independent variable (the log of the years of experience)
had an adjusted B square of 599 and a standard eevor of the estimate of §5,362. Adding the
next most important independent variable (degree) improved these numbera Lo 640 and
$5,086 Teapectively, Finally, with the addition of the eievent ACD there was a modest fiorther
improvernent to 664 and $4,911. This means thak about two-thirds of the total variation in
certified ataff aalaries can be accounted for by the three independent variables,

One mesaure of the affectivensss of u regression model e to compare the standard exror of the
dependent veriable (adjusted salary, $8,471) with the sbandard error of the estimate
{estimated salary, 34,911} If the stendard error of the estimate had been ne lower than the
gtandard error of the dependent variable, the model would not have added accuragy to the
predictions,

A moeasure to determine if independent variables should he included in 2 stepwize model is the
¥ statistic. A £ statistic ia computed by dividing the standardized coeffictent of u variable by its
standard error. A variable ia excluded from the stepwise maodel whenever it's # statistic iz less

than 1.96. In contrast the teapective £ atatistics for the three independent variables were: log

of years of experience 115.502, degree 27.675, and current A0 23.333.

The independent variables were alzo checkad For collinearity (where correlations hetweon
independent variables are strong). There wus no collinearity problem in tha maodel.



Regraazion Arnalysis 4

Tha impacks of the model variables are shown helow:

elamurary 30, TH0HE

Unstandardizad D3 Fange Irpaet of Variakhe
Variable Croaficient Minimum  #axinum Minimum  Maxinien  Differenos
Constant 14,563 Bl Ml 14,563 14,533 o
Log of years of experincs 1TA12 Q0000000 1642785 a 28,082 8082
Deareg : S0 i L 3,558 16, 7BG 13,424

Cumrent ACTH 3,2:2 1.00 148

9,282 13,552 4,270



Regression

Descriptive Slafistics :
Moz  Skd D i
AD SAL 49121 {7 47155 Foxs
LOG EXF  A7R0d3RTE KL S LA o
DEGREE Pl A7 7533
CURR_ACD 16300 444 7533
Cotmelalions
Al SAL LoG EXP DEGETE GCURR ACD
Pearzon A04_SR1, 140 WL 3z B3
Cormefation .
LOG_EXP Jra 1,040} a8 - 14
DEGREE i ¥ L8 1D Ar5
CURE_acE 53 - 142 iKY 1.000
3lg. {¥-tailad) A BAL . A 000 J00
LOG_EXP T} .- 006 a0
DEGREE Ly i1 ) a0
CURR_ACD T 000 il .
i | ADJ_SAL 7535 753 1543 13
LG _ExF  TEd48 T3 =33 FEE
DEGREE  ¥533 TE38 7233 755
CURR_AGD  TE533 TE33 =33 s
Madel Summary
Chargs
Stadskos
Adusted B Skd Emeref B Bquere 21 F [Carhindisison
Madal R R &guare Souarshe Eslimate  Chamgs F Chasge o1 «fid Changs Statisbic
G M 5m E9D SWAJE  SO0B 1125R08 1 783 DG
z EN BdD 4D BlES T 043 @s55T 1 THEW AKt
bR - ] BB 6% 491147 024 BMG 1 .THHM THD 1.574

a Peedictors: {enstanty, tOG_EXF

b Freditfors: {Constanky, LOG_EXP, DECREE
& Predctors: (Corstant], LCG_E-P, DEGREE, CURR_ACD
d Unless neded slhenwise, statstics are based only on cages for whish ADMIN = (.
¢ Bepondent Veriable: ADY SAL



ANOVA

Modal Sumof Squares _of _ Mean Souas F &n
1 Regression JZ30874G9068202 1373887468068, 112589935 000
202
Resldual 216626168630.331 7531 28TH45052924
Total S40543635598.583 7H32
2 Regrastlon 345757121791.476 21?25?3565%35; gaad 11 000
= .
Focidual 176803007, 107 75630 25884077 544
Tedal B40G13635695.083 753
3 Raegrassion 3S3B0S417RTE.250 J119E31R0REYE, 4909348 OO0
i
Resklud# §91618210080.333 7520 24922488787
Totel S405136356598.583 7H32
a Pradiclore: {Constant), LOG_EXP
b Praciciors: {Conslant), LOG_EXF, EGREE
¢ Pradiclors: (Canstand), LOG_EXP, DEGREE, CURR_ACD
d Dependent Vansble: ADJ_BAL
Coefflelants
Unslandardized Btandsrdized 5% Conficdance
Coeficlents Cosficants Infarval for B
Madad _ B 5 Frar Bata E__Sig Lowes Boupd
1 {Constart} J2MBABE 172647 180487 Q000 3LETREI0
LOG_EXP 17524565 168150 Q7 05113 0000 17,200,815
2 [Canstant) 24511830 306657 80133 400 2382711
LG EXF 16,550,254 158,31} 0741 643 0000 16,530.053
DEGREE 3633564 124,853 0203 20073 0000 358853
3 (Conzfank) 14 FE2.65F 518,526 26088 0.000 13,546,501
LOG_EXF 17412204 154771 079 12804 QOCo 17,108 308
DEGREE 3558681 121,263 I8 ZTETI 0000 KR RS-
CURR_ACD 9260438 37744 0458 F333E 0400 B A, 74

Lipper Baupd
32,356,585
17848, 295
25,111,067
1710615

3BTRS
15,570,455
17,715,553
353,571
10,062, §28



Coefficionts centinuad

Lorretalicne

Medal Zerg-rdlar Partlal _Pard

1 [Constant)

LG EXF QFFE 0774 0.rfd

2 (Corstam)

LOG EXP 074 0575 0OFx%

DEGREE 31z 938 0.2n

3{Constant) .

LOG_ExXP Gr74 0732 0752

DEGREE 0312 Q304 4185

CURR_ACD 0063 02ED 0156

2, Dependant Varizble: ADS_SAL

Colllnearnity Diagnostics

Mode! Dimensicny  Finerpglue Seadlion index

1 1 1934
2 BEIFEDZ
1 2.8M
z BralE2
3 LMSE2
i 3860
2 02
3 SNEE02
4 TS0E03
a Deperdent Vanable: ADJ_3AL

.00
8402
1.000
5.7d4
11,708
f.000
E.152
11.228
22596

(Consfant] |G EXP  [EGREE CURR ACD

Collinesy
Tolgrance _ WIF
1008 1000
1975 1022
{19 1022
gss 1.047
0559 432
0S5 14031
Waranes
Praparians
3 03
ar a7
A0 m
0% A6
S5 3
L0 01
by 20
A3 01
85 B

G

2PEZBERB3

LG

e
J4



Reazlduz|s Stallxife=
Migimurn #d=simum Mean S, Dewdalion
Pradictad Wakie 2720110 8617154 4912117 BE02. 86

Resdual -32009.25 5319975 54310 431048
Gid, Predictsd Vahue  -3176 2470 G 106
Std, Residual  A517 10832 0 1,000

a [ependent Vansole; ADJ_S4L
b Pocled Cases



F.  Administrative and Nonpersonal Services Costs

This information summarizes administrative and nonpersonal services expenditures as reported
in School District Financial Reports for 1996. The information is the basis for the analysis
presented in Chapters1il an V.
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