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Cuanto costaria entrenar a cada nuevo director? Una estimacion a partir de datos sobre
personal en el estado de Washington

Resumen: Entrenamientos en el area de liderazgo se han convertido en una estrategia de desarrollo
profesional popular para los administradores escolares, en particular aquellos que estan en un
periodo temprano en sus carreras. En este articulo, utilizo el enfoque de Levin y McEwan (2001)
sobre viabilidad de costos y datos de personal obtenidos en la Superintendencia de Instruccion
Publica para estimar el costo de dar apoyo al cwaching para directores recién contratados en el estado
de Washington. Con base en este analisis descriptivo, estimo que el costo de proporcionar
entrenamiento en liderazgo para directores recién contratados oscilarfa entre $153.000 y $845.000
ddlares al afio lo que representa un costo por alumno entre $4,01 y § 12,35, respectivamente,
dependiendo de la compensacién recibida por cada entrenador de liderazgo. Un enfoque mas
conservador que proporciona apoyo de entrenamiento solo a los nuevos directores que trabajan en
escuelas de alta pobreza costarfa al estado entre $143.975 y § 443.000 al afio lo que representa un
costo por alumno de $4.20 y § 12.92, respectivamente. Se discuten las implicaciones para el
entrenamiento y desarrollo profesional de directores, en particular, el articulo examina si el coaching es
una estrategia de desarrollo profesional financieramente viable, asi como las implicaciones que el
cambio a un modelo en todo el estado podria presentar para los programas de entrenamiento.
Palabras clave: administradores escolares, entrenamiento, finanzas

Qual seria o custo para treinar cada novo diretor? Uma estimativa a partir de dados de
pessoal no estado de Washington

Resumo: Treinamentos na area de lideranca tornaram-se uma estratégia popular para o
desenvolvimento profissional de administradores escolares, especialmente aqueles que estio no
inicio de suas carreiras. Neste artigo, usamos a abordagem de Levin e McEwan (2001) sobre custos e
viabilidade de dados pessoais obtidos na Secretaria de Instru¢ao Publica para estimar o custo de
apoiar o treinamento para novas contratagoes de diretores no estado de Washington. Com base
nesta analise descritiva, eu estimo que o custo de fornecer treinamento de lideranga para gestores
recém-contratados teria uma variagao entre § 153,000 e $845,000 por ano, o que representa um
custo por aluno entre $4,01 e § 2,35, respectivamente, dependendo da remuneragio recebida por
cada treinador. Uma abordagem mais conservadora que fornece suporte de treinamento apenas aos
novos diretores que trabalham em escolas de alta pobreza custaria ao Estado entre $143.975 e
$443.000 por ano, o que representa um custo por aluno de $4,20 e $12,92, respectivamente. O artigo
examina se o treinamento é uma estratégia de capacitacao financeiramente viavel, bem como as
implicagdes da mudanga para um modelo de capacitagao para todo o estado poderia apresentar para
os programas de treinamento.

Palavras-chave: administradores escolares, formacao, financas

Introduction

The cost of leadership coaching is a significant issue for policymakers considering coaching
as a strategy for administrator professional development. While coaching shows considerable
promise as a professional development strategy (Bickman, Goldring, DeAndrade, Breda, & Godd,
2012; Grissom & Harrington, 2010; Huff, Preston, & Goldring, 2013; Simkins, 2009), policymakers
often hesitate to provide this support given what they perceive to be excessive costs (Daresh, 2004).
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In fact, the perceived cost of coaching is frequently cited as a potential barrier to providing coaching
support on a wider scale (Daresh). These perceptions, however, may be inaccurate or framed
without empirical research. For example, only one recent empirical study exists that specifically
considers the cost of coaching support in a K-12 setting. This study focused on the cost born by a
school district to provide instructional coaches to support classroom teachers (Knight, 2012). Other
research highlighted the total cost to provide coaching support to administrators, but did not
identify the per pupil costs that are often central to policy discussions (Villani, 2000).

The majority of estimates that relate to the cost of coaching for leaders are either not
empirically based or come from business or other fields, which differ significantly from education
(International Coaching Federation, 2012). According to one recent estimate, there may be as many
as 40,000 leadership coaches worldwide, generating nearly $2 billion in annual revenue (International
Coaching Federation). Dividing the total revenue by the number of coaches worldwide would
suggest that coaches may be earning as much as $500,000 each. Another recent estimate suggests
that coaches working in business and other fields earn as much as $3,250 per hour (The Conference
Board, 2008). Both estimates are likely an alarming prospect for any policymaker considering the use
of scarce public funds to support the development of leaders in K-12 schools. Yet, the estimates
that currently exist are unlikely to provide policymakers with the kind of information they need to
adequately consider the costs of coaching within the context of public education. Moreover, given
the increasing interest in coaching for administrators, new information about the costs is needed in
order to inform policy conversations.

With few exceptions (e.g., Knight, 2012), the research about the cost of coaching is primarily
focused on state level programs operated by departments of education, collaboratives between
multiple state agencies, or individual universities. For example, Villani (2006) reviewed five state-
level induction programs for novice administrators and provided a comprehensive assessment of the
program structures, locations, and costs. Noting examples from Arkansas, Indiana, Mississippi,
Ohio, and Tennessee, Villani (2006) found that these programs generally ranged in size and scope, as
well as in total cost. Villani reported that the cost of the coaching programs ranged from $80,000 to
more than $1 million. Cost variations appear to be closely related to the amount paid to coaches in
the form of salaries or stipends, as well as total costs to operate the coaching programs. Other
research on coaching has focused on coaching programs within individual schools, but not
specifically on leadership coaching for school principals. Knight (2012), for example, studied
instructional coaches in three schools and calculated the cost of the coaching intervention to be
between $3,260 and $5,220 per teacher. Both studies were limited in that they did not present these
costs in terms of per pupil expenses — which are central to policy-related discussions. Without
specific consideration of the cost at a per pupil level, these studies do little to provide policymakers
with the kind of empirical evidence they need to overcome political resistance to implementing new
professional development in austere times, or to expanding coaching support that is perceived by
many to be a costly venture. Further, neither of these studies sought to project the cost of coaching
at a statewide scale, as they did not use actual data about the number of principals who may need to

be supported.
Purpose of this Article

Given the absence of information regarding the cost of coaching and the implications that
these limitations have in terms of policy development, in this paper, I draw upon administrative
personnel data from Washington state to estimate the cost to provide one year of leadership
coaching support to novice school administrators across a state education system. My estimate
considers the cost to compensate leadership coaches on a per client basis who would be deployed to
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support novice administrators in the state’s elementary and secondary schools. 1 selected
Washington for this analysis as the state provides public access to the personnel data needed to
produce the estimates, and has a relatively stable principal workforce in terms of annual turnover.
The dataset used to establish the number of principals who may require coaching support has also
been used in previous studies of teacher and administrator retention and mobility across the state
system (Plecki, Elfers, Loeb, Zahir, & Knapp, 2005).

For this analysis, I determined the individual cost factors using research on coaching
compensation and constructed the estimate using the cost feasibility approach described by Levin
and McEwan (2001), which assigns costs to individual program components using market prices and
empirical research to establish the cost estimates. In this paper, cost refers to the expense born by a
state to provide coaching as a professional development support to school principals. Costs include
both the amount each coach is compensated as well as the administrative expenditures needed to
manage a coaching program. Given the limitations of the existing research about the efficacy of
coaching (Crow, 2012), this paper does not attempt to assess the effectiveness of the intervention.
Rather, the paper presents a descriptive analysis that characterizes the costs that Washington state
would bear if it were to provide coaching support to novice school principals as a form of state-
sponsored induction.

The paper begins with a brief review of relevant literature and includes research regarding
the cost of professional development, as well as research on leadership coaching as an induction
strategy for novice administrators. I use this discussion to build a case for providing support for
novice administrators, as well as to highlight the current limitations of the existing literature base.
Next, I discuss the data sources and methods I used to complete the analysis. Finally, I present the
cost estimates and conclude by discussing their implications for policy as it relates to leadership
coaching.

Relevant Literature

Given the increasing need to provide support for school administrators, particularly novice
administrators, policymakers increasingly face important questions about the cost of support. There
is an abundance of research focused on professional development for classroom teachers, including
analyses that consider the costs of professional development (Darling-Hammond, 1999; Rivkin,
Hanushek, & Kain, 2005; Rockoff, 2004). According to one estimate provided by the National Staff
Development Council, professional development for classroom teachers is provided at a much
higher rate than professional development for school administrators (Caldwell, 1986). Surprisingly,
there is relatively little research about professional development for school administrators. While
researchers advocate that support for principals is critical, they have typically done so with little
consideration of the cost of specific professional development interventions. Professional
development is one form of support that states and districts can and often do provide to
administrators. Researchers have studied the amount of money spent by states, districts, and schools
on professional development, but most of these analyses have focused on classroom teachers
(Clotfelter, Ladd, & Vigdor, 2007; Rivkin, et al., 2005). The literature indicates that districts and
schools spend differing amounts of money on professional development, ranging from two to six
percent of their total operating budget (Hawley-Miles, Odden, Fermanich, & Archibald, 2005;
Killeen, Monk, & Plecki, 2002). Research conducted by Killeen et al. (2002), which used national
data sets and adjusted costs based on geographic variations, estimated that school districts across the
United States spent approximately three percent of their annual budgets or about $200 per pupil on
teacher professional development. On average, they determined that the five school districts they
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studied spent approximately $19 million or $4,380 per teacher on professional development in the
school year. Scholars indicate that professional development expenditures go beyond single line item
entries in school and district budgets. They include direct and indirect costs associated with
planning, supplying, delivering, and evaluating the professional development activities. Indeed, as
Hawley-Miles et al. (2005) determined in a study of professional development in five urban school
districts, professional development spending was managed by multiple offices and brought together
multiple funding streams.

Research on spending for administrator professional development activities has received far
less attention in the research literature. While researchers generally assume that administrative
professional development consumes a smaller share of school district spending, how much is spent
on principal professional development is unclear (Rice & Cohen, 2007). The cost to provide
professional development to principals represents a significant policy consideration. Who should
bear this cost, what a reasonable cost is, and how these costs should be monitored are all significant
policy questions. Further, given growing empirical evidence that highlights the positive effects that
principal leadership has on schools, understanding and discussing cost considerations becomes an
important component of state and district discussions about instructional improvement. While
researchers have worked to identify current investment levels in professional development, as
previously stated, much of this research has focused on professional development spending for
classroom teachers and has not considered professional development for school principals
specifically. One of the few exceptions is a study conducted by Rice and Cohen (2007), which
advanced a model for calculating the cost of professional development for school administrators. As
Rice and Cohen asserted, policymakers

.. need comprehensive information that goes beyond a line item in a budget. They
need detailed analyses of how much it costs to deliver and operate a principal
professional development program, what types of resources are needed, and what
individuals and organizations are expected to provide those resource. (p. 3)

Accordingly, policymakers need information that can help them make informed decisions about the
types of professional development to offer, as well as the costs and benefits of various professional
development strategies.

Leadership Coaching: Definitions and Costs

Leadership coaching has been advocated as a viable strategy to support novice school leaders
(Barnett & O’Mahony, 2008); yet, information about the cost to provide leadership coaching to
administrators is virtually non-exist in education research. Coaching is generally characterized as a
one-on-one relationship designed to support reflection and skill development (Bloom, Castagna,
Moir, & Warren, 2005; Killburg, 1996). More specifically, coaching involves an individual with
“expetience, expertise, wisdom, and/or power who teaches, counsels, and helps less expetienced or
less knowledgeable personals develop professionally and personally” (Danielson & McGreal, 2000,
p. 253). Daresh (2004) indicated that coaching support for novice administrators may be beneficial
for at least two reasons. First, novice administrators benefit by working with an experienced
colleague who can help them become familiar with the “policies, procedures, and normal practices
in a school district” (p. 502). Second, novice administrators benefit from the intense focus on
refining their practice in response to feedback about their performance in “traditional skills
associated with effective performance in administrative roles” (p. 502).

While the benefits of coaching for novice administrators has been fairly well established in
the educational leadership literature (Silver, Lochmiller, Copland, & Tripps, 2009; Fletcher, 2012;
Rhodes, 2012), the discussion about the cost of coaching has primarily been carried out in business
settings (The Conference Board, 2008). Related studies have provided evidence about the cost that
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companies bear when they provide coaching to middle and senior executives. A 2008 survey of
coaching compensation, for example, found that executive coaches earn between $250 and $3,250
per hour (The Conference Board, 2008). As noted by The Conference Board, “The houtly rates that
companies pay for coaching range from under $200 to more than $500” (p. 1). Unfortunately, these
studies provide relatively few clues regarding the cost of providing coaching in education settings for
school administrators, as most coaching arrangements in education do not function in the same
manner nor under the same contractual terms as in for-profit companies.

Research that has provided some information about the cost of coaching has predominately
focused on instructional coaching for classroom teachers. For example, Knight (2012) conducted an
analysis of instructional coaching programs for classroom teachers in three schools. His analysis
revealed that coaching costs between $3,260 and $5,220 per teacher. Further, Vilanni’s (20006)
discussion of mentoring and induction programs for novice principals is a notable exception to the
dearth of research on coaching costs. Her analysis focused specifically on induction programs for
novice administrators. Vilanni identified five state-funded induction programs for novice principals,
including programs operating in Arkansas, Indiana, Mississippi, Ohio, and Tennessee. The programs
she studied were housed in the state education agency and provided mentoring support to newly
hired principals. Based on her analysis, the programs served between 25 and 150 principals per year
at a cost ranging from $30,000 to $800,000. Some of the programs involved cost-sharing with the
state principal’s association, while others did not. The programs were created as ‘“‘states are
identifying the need to support new principals. These initiatives are intended to enhance the new
principal’s ability to promote high student achievement in their schools and increase the retention of
new principals” (Villani, 2000, p. 14). Interestingly, though Villani provided an estimate of the total
cost of the program, she did not provide per-administrator or per-pupil estimates about the cost of
providing induction support. Other research indicates that the concerns about the cost of these
programs, as well as the appearance of privileging any particular group, can often detract from
policymakers’ willingness to support the programs despite the relatively modest cost to start the
programs initially (Daresh, 2003, 2004). However, the fiscal realities of state education budgets run
counter to the increasing body of research suggesting that principals have a demonstrable, though
indirect, effect on student learning (Hallinger & Heck, 1996, 2009; Hallinger, 2011; Leithwood &
Louis, 2012), and could also greatly benefit from coaching programs (Daresh, 2004).

Methods

I used Levin and McEwan’s (2001) cost feasibility approach to complete this analysis. Levin
and McEwan defined the cost feasibility approach as “the method of estimating only the costs of an
alternative in order to ascertain whether or not it (the alternative) can be considered” (pp. 23-24).
This method was appropriate for this analysis, as the empirical evidence needed to assess the
effectiveness of the professional development intervention (i.e., coaching) was not available in all
but a few cases (Bickman, et al., 2012). Thus, I completed this analysis to determine: (a) whether the
cost of leadership coaching support for novice school administrators exceeded other comparable
supports described in the existing literature; and (b) how the costs of providing this support varied
given different programmatic alternatives. Consistent with Levin and McEwan’s approach, I
identified individual program components (i.e., ingredients) and associated costs with them. I used
existing literature and market analyses to determine individual cost components. In total, I estimated
prices for various cost inputs, including: personnel, facilities, equipment, supplies, and required client
inputs (e.g., release time, substitutes, transportation, etc.). The total of these individual costs were
used to determine the total cost to provide the professional development intervention.
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The cost estimates derived in this study rest on several assumptions about the type of
induction support provided to principals, as well as the conditions under which this support is
provided. Given the paucity of research about effective coaching practices, I drew from research I
conducted on an existing university-based coaching program as a model (c.f., Silver, Lochmiller,
Copland, & Tripps, 2009; Lochmiller & Silver, 2010; Lochmiller, 2014). A central aim of the
program was to provide coaching support to each newly hired school administrator. Coaches are
compensated with an annual stipend for each coachee they work with. For this analysis, I assumed
that a similar coaching program could be funded by the state and would provide novice school
administrators with one-on-one coaching support for a period of one year. I assumed that coaches
who worked with administrators have recently retired from a school district in the state. There was
no cost for the administrator to receive coaching support. The coaches who worked with the
administrators received a small stipend for each administrator they worked with. The coaches were
expected to work with the administrator for four to six hours per month throughout the school year,
at a time and location of the administrator’s choosing. In addition to their work with the
administrators, the coaches were required to participate in ongoing professional development about
effective coaching practices. The professional development was provided at no cost to the coach
and was facilitated by paid staff who oversee the coaching program. The coaches’ travel expenses to
participate in the training were also reimbursed by the program.

Data

Data for this analysis came from the Washington Superintendent of Public Instruction’s
Office of Apportionment and Financial Services. I used data from the S-275 statewide personnel
database, which provides information about each employee working in public schools in the
Washington education system. The database includes the employee’s demographic information (e.g.,
gender, race/ethnicity, age) and professional information (e.g., highest degtee earned, salary, etc.). I
also obtained school-level demographic information from the Superintendent’s office. This
information provides information about each school in the state, including its total student
enrollment, racial/ethnic composition of the student body, socioeconomic status measured by the
number of students eligible for free or reduced price lunch, and the number of students served by
special education and bilingual education programs.

Merging Files and Completing the Analysis

Both datasets, the S-275 personnel file and the school demographic information, contained a
unique district and school identification number that could be linked to other state data sources. In
this case, the personnel information I extracted from the S-275 personnel database was merged with
district and school-level demographic information. The final dataset included information about the
individual’s employment status, as well as information about their school and school district. The
latter information enabled me to calculate how much each intervention cost on a per pupil basis.

Analysis

My analysis used simple descriptive statistics to present the total and per pupil costs of
coaching support. I began the analysis by selecting personnel records for principals and assistant
principals employed in the state in 2002/03, 2003/04, 2004/05, 2005/06, and 2006/07. I made the
selection based on the employee’s duty root code, which describes the person’s position in the
school as reported by the district on formal personnel records. I selected employees with duty root
21 through 24, as these individuals are reported by school districts in the personnel data working in
the role of a school administrator (i.e., principal or assistant principal). Individuals with a duty root
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21 or 23 are employed as elementary or secondary school principals. Individuals with a duty root of
22 or 24 are employed as elementary assistant principals or secondary vice principals.

Individual school principals and assistant principals had multiple lines of data associated with
their employment. To create unduplicated lists of principals and assistant principals, I assigned each
principal to a primary school location. I determined their primary school assignment using the
assignment FTE reported in the personnel database. To determine the principal’s assignment, I used
the FTE reported in the database. I assigned each principal and vice principal to a primary school
assignment. Any assignment with 0.5 FTE or greater was considered their primary assignment. In
the event that the assighment was split equally (e.g., two buildings with 0.5 FTE each), I selected the
building randomly. For principals working in multiple buildings, I assigned the principal to the
school with the majority of their assignment FTE.

Next, I linked the records obtained for each of the years with two prior years of data to
determine whether the principal was newly hired into their role. This step was necessary, as the
personnel dataset does not contain a specific indicator noting whether the principal was newly hired
ot not. For principals employed in 2002/03, for example, I extracted their personnel records from
2000/01 and 2001/02. I compared their duty root code in each of the previous years to determine
whether they had been newly hired. I considered a principal newly hired if their duty root code was
not 21 through 24 in both of the previous years. For principals and vice principals who were newly
hired, I amended the dataset with a new field that indicated their status as a new administrator. If a
principal was employed as an administrator in either of the previous years, I amended the database
with a new field that included their status as a current administrator.

The remaining calculations were completed using Microsoft Excel Pivot Tables. I
constructed pivot tables to address each of the analytic questions. First, I calculated the number of
new principals employed and differentiated whether they were employed as an elementary or
secondary principal. I summed the total student enrollment so that a per pupil amount could be
calculated. Next, I calculated the number of new principals working in high poverty schools. I
identified these principals using the percentage of students in the school who qualified for free-or-
reduced price lunch. I considered any school with more than 50 percent of the students eligible for
free or reduced price to be a high poverty school.

Establishing Costs

Consistent with Knight (2012), this analysis sought to determine the amount coaching
support costs. To estimate the cost of the coaching support, I assumed that coaches were paid an
annual stipend for each coachee they supported. This arrangement seems common in the literature
on state level coaching programs (Villani, 2006). Based on the existing research on state-level
coaching programs, I assumed that a coach might receive between $1,625 and $5,000 per coachee
(Lochmiller, 2014; Villani, 2006). Other costs, including administrative overhead, would be incurred
in addition to this amount. For simplicity, I assumed that the administrative overhead for the
coaching program was fixed at $200,000. Within this amount, I included the salary and benefits for a
full-time program coordinator ($72,500 salary plus 36% for health insurance and retirement
benefits), costs to provide training for the coaches ($25,000), and reimbursements for travel to and
from the training sessions and individual coaching sessions ($75,000). I also included approximately
$1,400 for supplies and miscellaneous expenses. This estimate was based on previous research about
state level coaching programs (Villani, 20006), as actual costs for a statewide coaching program in
Washington were not available.
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Results

Based on my analysis of state personnel data, I determined that Washington state school
districts hired between 394 and 568 new school administrators per year between 2002/03 and
2006/07. Actoss the five-year period, I found that school districts hired an average of 480 new
administrators per year. Elementary school principals were hired in the greatest number, averaging
169 new hires per year compared with 94 new hires for secondary school principals. As illustrated in
Table 1, I found that 515 new administrators were hired in 2002/03. Of these, 168 (33 percent) were
elementary school principals and 113 (22 percent) were secondary (middle and high school)
principals. In 2006/07, 524 new administrators were hired, including 185 (35 percent) elementary
school principals and 105 (20 percent) secondary principals. Across each of the years analyzed, a
third of the new administrators worked as elementary school principals, while 16 to 22 percent
worked as secondary school administrators.

Table 1.
Number of new administrative hires in Washington 2002/ 03 through 2006/07
Total new Total new Total new
administrative elementary secondary
hires principals principals
2002/03 515 168 (33%) 113 (22%)
2003/04 401 155 (39%) 64 (16%)
2004/05 568 200 (35%) 117 (21%)
2005/06 394 137 (34%) 72 (18%)
2006/07 524 185 (35% 105 (20%)
Average 480 169 (35%) 94 (20%)

Next, I calculated the amount that it would cost to provide coaching support to all of the
elementary and secondary school principals. The estimates provided below do not include the
program overhead. Instead, the costs illustrated in Tables 2 and 3, represent the cost to compensate
coaches to provide coaching support for newly hired elementary and secondary principals. As
shown, the cost varies depending on the amount of compensation provided to the leadership
coaches, as well as the number of new administrators hired each year. Previous studies of state-level
coaching programs indicate that coaches typically receive between $1,625 and $5,000 per coachee
(Villani, 2006). As illustrated in Table 2, assuming coaches were paid $5,000 for each coachee they
supported, the cost to provide coaching support to elementary school principals would be
approximately $845,000 per year or approximately $12.35 per pupil. This amount could be reduced
by lowering the stipend to $3,250 per coachee. Under this scenario, the state would spend
approximately $549,250 per year or about $8.02 per pupil to provide coaching support to newly
hired elementary principals. Finally, reducing the stipend to $1,625 would further reduce the cost to
the state. Assuming coaches were paid $1,625 per coachee, the state would spend approximately
$274,625 per year or about $4.01 per pupil.
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Table 2.

Cost to provide coaching support to newly bired elementary school principals
2002/03 2003/04 2004/05 2005/06 2006/07 Average
$5,000 $840,000 $775,000  $1,000,000 $685,000  $925,000 $845,000
$11.93 $12.52 $12.74 $12.67 $11.87 $12.35
$3,250 $546,000 $503,750 $650,000 $445,250  $601,250 $549,250
$7.75 $8.14 $8.28 $8.23 $7.72 $8.02
$1,625 $273,000 $251,875 $325,000 $222,625 $300,625 $274,625
$3.88 $4.07 $4.14 §4.12 $3.86 §4.01

Using the same compensation scheme, coaching support for newly hired secondary principals would
cost the state $471,000 per year or $8.11 per pupil if coaches were paid $5,000 per coachee. If
coaches were paid $3,000 per coachee, the cost would be approximately $306,150 per year or $5.27
per pupil. Finally, if coaches were paid $1,625 per coachee the cost would be approximately

$153,075 or $2.63 per pupil.

Table 3.

Cost to provide coaching support to newly bired secondary principals
2002/03 2003/04 2004/05 2005/06 2006/07 Average
$5,000 $565,000 $320,000 $585,000 $360,000 $525,000 $471,000
$6.91 $9.89 $7.03 $9.24 $7.47 $8.11
$3,250 $367,250 $208,000 $380,250 $234,000 $341,250 $306,150
$4.49 $6.43 $4.57 $6.00 $4.86 $5.27
$1,625 $183,625 $104,000 $190,125 $117,000 $170,625 $153,075
$2.24 $3.21 $2.28 $3.00 $2.43 $2.63

Each of the preceding examples assumes that the state covers the full cost of the coaches’
compensation. Should districts be required or expected to contribute, the amount would likely vary
significantly from one district to the next, as districts hire different numbers of principals each year.
As demonstrated in Table 4, districts across the state would spend between $4,390 and $13,509 per
year in 2002/03 to provide coaching support to newly hired principals. The largest urban school
districts would likely face the most significant costs to provide support, as they typically hire the
most new principals each year. Urban districts, which tend to hire more new principals each year,
would bear a larger portion of the cost. In Seattle Public Schools, the state’s largest school district,
the cost to provide coaching support for newly hired principals would range from $50,000 to
$145,000 per year if coaches were compensated with a $5,000 stipend. If coaches were paid a smaller
stipend, the cost would range from $16,250 to $47,125 per year.
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Table 4.
Average cost per year to provide coaching support by individual school districts
$5,000 stipend $3,000 stipend $1,625 stipend
2002/03 $13,509.62 $8,105.77 $4,390.63
$17.14 $10.28 $5.57
2003/04 $11,288.66 $6,773.20 $3,608.81
$23.71 $14.22 $7.71
2004/05 $13,782.61 $8,269.57 $4,479.35
$21.78 $13.06 $7.08
2005/06 $9,766.36 $5,859.81 $3,174.07
$27.31 $16.38 $8.87
2006/07 $14,305.56 $8,583.33 $4,649.31
$21.79 $13.07 $7.08

An Alternative: Supporting Novice Principals in High-Poverty Schools

Recognizing that states may be unable to bear the full cost of coaching support for all new
principals and that districts may be unwilling to contribute local education funds to defray some of
the costs, I also calculated the amount to provide coaching support for principals working in high-
poverty schools. Previous research indicates that principals in high poverty settings are often the
most likely to leave the profession (Beteille, Kalogrides, & ILoeb, 2011; Miller, 2009). Thus,
providing support only to principals working in the most challenging settings represents a targeted
alternative to providing coaching support to all novice principals in the state. My assumption was
that a principal working in a high-poverty school would face increased pressures compared to their
colleagues working in more affluent settings. As illustrated in Table 5, between 2002/03 and
2006/07, there were between 67 and 110 new administrators working in high poverty schools.

Table 5.
Number of administrators hired each year who work in high-poverty schools

2002/03  2003/04  2004/05  2005/06  2006/07 | Average
Total new principals 281 219 317 209 290 263
hired in Washington
Total principals in 87 73 110 67 106 89
high poverty schools
Elementary 60 61 83 49 77 66
principals in high
poverty schools
Secondary principals 27 12 27 18 29 23
in high poverty
schools

Assuming coaches were paid $5,000 to work with administrators working in high-poverty schools,
the cost to provide coaching support to newly hired administrators working in high poverty schools
would be significantly less. As illustrated in Table 6, it would cost the state approximately $443,000
per year or $12.92 per pupil to provide coaching support to elementary and secondary school
principals. Reducing the stipend to $3,250 per coachee would reduce the state’s cost further to
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approximately $287,950 per year or $8.40 per pupil. Further reducing the stipend to $1,625 would
cost the state approximately $143,975 per year or $4.20 per pupil.

Table 6.

Cost to provide coaching support to newly bired principals in high poverty schools
2002/03 2003/04 2004/05 2005/06 2006/07 Average
$5,000 $435,000 $365,000 $550,000 $335,000 $530,000 $443,000
$10.74 $14.32 $13.54 $13.95 $12.06 $12.92
$3,250 $282,750 $237,250 $357,500 $217,750 $344,500 $287,950
$6.98 $9.31 $8.80 $9.07 $7.84 $8.40
$1,625 $141,375 $118,625 $178,750 $108,875 $172,250 $143,975
$3.49 §4.65 $4.40 $4.54 $3.92 §4.20

Discussion and Implications

The estimates presented in this article reflect the cost to provide coaching support for novice
school administrators in Washington. Based on the estimates, coaching support appears to be
financially viable when provided to all newly hired principals, but may be particularly so when
targeted to support new administrators working in high-poverty settings. The estimates I derived
suggest that it would cost the state as little as $143,975 per year or $4.20 per pupil to provide
coaching support to administrators working in high poverty settings. This amount is similar to the
amount invested in other state-level programs (Villani, 20006). Providing support to all administrators
is also comparable to other state programs. The main advantage to providing coaching support to all
administrators is that it ensures that administrators have equitable access across the state to
meaningful induction support. Past research indicates that the quality and availability of induction
support for principals varies from district to district and school to school (Gray, Fry, Bottoms, &
O’Neill, 2007). Statewide programs potentially limit variations in the availability of induction support
for novice administrators, yet these programs are often cut when budget reductions loom (Daresh,
2004).

While the development of statewide coaching programs may be viable financially, their
development does raise significant new questions and potential policy challenges. First, deploying
coaches at-scale would require a robust effort to recruit and train coaches in best practices. Yet, as
previously stated, the research base regarding effective coaching practices is limited (Crow, 2012).
Despite numerous models and approaches described in the literature (c.f., Bloom, et al., 2005; Costa,
Garmston, Anderson, & Glickman, 2002; Knight, 2012), few of the approaches described can be
considered ‘research-based,” meaning their efficacy has not been subjected to rigorous empirical
assessment. The research that does exist suggests that coaching coupled with teacher feedback can
yield significant improvements in principal practice, as perceived by teachers who work with the
administrators (Bickman, et al., 2012). Thus, the lingering question for policymakers and program
leaders is what, specifically, coaches should know and be able to do in order to effectively support
principals in becoming effective instructional leaders.

Beyond knowing whether coaching is the most effective professional development strategy
and would thus justify substantial public investment, another concern relates to the ability of states
to monitor the quality of coaching practices through regulations or professional certifications. While
most positions in public education involve some form of professional certification, states have not
widely adopted certification criteria for coaches. This is a concern that applies not only to public



What would it cost to coach every new principal? 13

education but also to the coaching field more generally. According to a recent report of more than
1,200 coaches that was commissioned by the International Coaching Federation (2012) and
conducted by Price Waterhouse Coopers, more than 42 percent of respondents in North America
indicated that the coaching field required greater regulation.

Finally, as past research has indicated (c.f., Daresh, 2004), state policymakers have been
reluctant to target induction support to a single employee group. This reluctance poses significant
challenges to both launching a statewide coaching program for administrators, as well as to
providing adequate funding to ensure that the program can achieve its stated and/or intended
objectives. Fortunately, the research indicates that these challenges can be overcome as programs
providing induction support to administrators have been launched in a number of states (Villani,
20006). Moreover, there is ample evidence to suggest that policies are already in place that require
districts and states to provide induction support to new administrators (Goldrick, Osta, Barlin, &
Burn, 2012). Amending these policies to require that the induction support involve some form of
coaching or mentoring may be possible if sufficient evidence suggests that coaching was the most
effective form of professional development for novice administrators. While there is qualitative and
quantitative evidence suggesting that coaching may be beneficial (Silver, Lochmiller, & Copland,
2009; Lochmiller & Silver, 2010; Bickman, et al., 2012; Grissom & Harrington, 2010), further
research is needed before coaching can be conclusively identified as the most effective professional
development strategy.

Ultimately, the estimates provided in this article indicate what it would cost to provide
coaching support for novice administrators in Washington state. These costs indeed will vary
depending on the state context, program model, and coaching fees involved. Despite these
variations, the results of the analysis provide hope for those who are seeking to improve support for
novice principals by providing coaching to those who are new to their positions and seeking support
from an experienced guide. Most importantly, the results of this analysis provide compelling new
evidence for policymakers as they consider expanding coaching as a professional development
strategy for school administrators. In particular, the results provide per pupil costs, which can
inform policy-related discussions.



14
Education Policy Analysis Archives 170l 22 No. 55

References

Barnett, B. G., & O’Mahony, G. R. (2008). Mentoring and coaching programs for the development
of school leaders. In G. Crow, J. Lumby, & P. Pashiardis (Eds.), International handbook on the
preparation and development of school leaders (pp. 232-262). Mahwah, NJ: Lawrence Erlbaum.

Beteille, T., Kalogrides, D., & Loeb, S. (2011, March). Stepping stones: Principal career paths and school
outcomes (Working Paper 58). Washington, D.C.: Urban Institute. Retrieved from
http:/ /www.urbaninstitute.org.

Bickman, L., Goldring, E., DeAndrade, A. R., Breda, C., & Goff, P. (2012). Improving principal
leadership through feedback and coaching. Paper presented at the annual meeting of the Society for
Research on Educational Effectiveness. Washington, DC. Retrieved from
https:/ /www.stee.org

Bloom, G. S., Castagna, C. L., Moir, E. R., & Warren, B. (2005). Blended coaching: Skills and strategies to
support principal development. Thousand Oaks, CA: Corwin Press.

Caldwell, S. D. (19806). Effective practices for princpals' inservice. Theory into Practice, 25(3), 174-178.

Clotfelter, C. T,. & Ladd, H. ., & Vigdor, J. L. (2007). Teacher credentials and student achievement:
Longitudinal analysis with student fixed effects, Economics of Education Review, 26(6), 673-682.

Costa, A. L., Garmston, R. J., Anderson, R. H., & Glickman, C. D. (2002). Cognitive coaching: A
foundation for renaissance in schools (2nd Ed.). Norwood, MA: Christopher-Gordon Publishers.

Crow, G. M. (2012). A critical-constructivist perspective on mentoring. In S. J. Fletcher & C. A.
Mullen (Eds.), The SAGE handbook of mentoring and coaching in education (pp. 228-242).
Thousand Oaks, CA: Sage.

Danielson, C., & McGreal, T. L. (2000). Teacher evaluation to enbance professional practice. Alexandria, VA:
ASCD.

Daresh, J. (2003). Leaders helping leaders (2" Ed.). Thousand Oaks, CA: Corwin Press.

Daresh, J. C. (2004). Mentoring schools leaders: Professional promise or predictable problems?
Edncational Administration Quarterly, 40(4), 495-517.

Darling-Hammond, L (1999). Teacher quality and student achievement: A review of state policy evidence.
Seattle, WA: University of Washington, Center for the Study of Teaching & Policy.
Retrieved from http://www.ctpweb.org

Fletcher, S. J. (2012). Coaching: An overview. In S. J. Fletcher & C. A. Mullen (Eds.), The SAGE
handbook of mentoring and coaching in education (pp. 24-40). Thousand Oaks, CA: Sage.

Goldrick, L., Osta, D., Barlin, D., & Burn, J. (2012, February). Review of state policies on teacher induction.
Santa Cruz, CA: New Teacher Center. Retrieved from http://www.newteachercenter.org.

Gray, C., Fry, B., Bottoms, G., & O’Neill, K. (2007, June). Good principals aren’t born — they’re
mentored: Are we investing enough to get the school leaders we need? Atlanta, GA:
Southern Regional Education Board. Retrieved from http://www.steb.org

Grissom, J. A., & Harrington, J. R. (2010). Investing in administrator efficacy: An examination of
professional development as a tool for enhancing principal effectiveness. Awmerican Jonrnal of
Eduncation, 116(4), 583-612.

Hallinger, P. (2011). Leadership for learning: Lessons from 40 years of empirical research. Journal of
Edncational Administration, 49(2), 125-142.

Hallinger, P., & Heck, R. (1996). Reassessing the principal’s role in school effectiveness: A review of
empirical research, 1980-1995. Educational Administration Quarterly, 32(1), 5-44.

Hallinger, P., & Heck, R. (2009). Assessing the contributions of distributed leadership to school
improvement. Awmerican Education Research Journal, 46(3), 626-658.



What would it cost to coach every new principal? 15

Hawley-Miles, K., Odden, A., Fermanich, M., & Archibald, S. (2005). Iuside the black box of school
district spending on professional development in education: Lessons from five urban districts. Washington,
D.C.: The Finance Project.

Huff, Preston, & Goldring International Coaching Federation. (2012). 2072 ICF Global Coaching
Study. Lexington, KY: Author. Retrieved from http://www.coachfederation.org.

Killburg, R. R. (1996). Toward a conceptual understanding and definition of executive coaching.
Consulting Psychology Jonrnal: Practice and Research, 48, 134-144.

Killeen, K. M., Monk, D. H., & Plecki, M. L. (2002, Summer). School district spending on
professional development: Insights available from national data (1992-1998). Journal of
Education Finance, 28, 25-50.

Knight, D. S. (2012). Assessing the cost of instructional coaching. Journal of Education Finance, 38(1),
52-80.

Leithwood, K., & Louis, K. S. (2012). Linking leadership to student learning. San Francisco, CA: Jossey-
Bass.

Levin, H. M., & McEwan, P. J. (2001). Cost effectiveness analysis: Methods and applications, (2" Ed.).
Thousand Oaks, CA: Sage.

Lochmiller, C. R. (2014). Leadership coaching in an induction program for novice principals: A
three-year study. Journal of Research on Leadership Education, 9(1), 59-84.

Lochmiller, C.R. & Silver, M. Accelerating principal development through leadership coaching
(2010). In A. R. Shoho, B. G. Barnett, & A. K. Tooms (Eds.), International research on school
leadership: The challenges of new principals in the 217 century (pp. 101-120). Chatlotte, NC:
Information Age Publishing.

Plecki, M. L., Elfers, A. M., Loeb, H. Zahir, A., & Knapp, M. S. (2005). Teacher retention and mobility:
A look inside and across districts and schools in Washington state. Seattle, WA: University of
Washington, Center for the Study of Teaching & Policy. Retrieved from
http:/ /www.ctpweb.org.

Rhodes, C. (2012). Mentoring and coaching for leadership development in schools. In S. J. Fletcher
& C. A. Mullen (Eds.), The SAGE handbook of mentoring and coaching in education (pp. 243-256).
Thousand Oaks, CA: Sage.

Rice, J. K., & Cohen, C. (2007). Understanding the costs of professional development. Schoo/ Business
Affairs, 73(11), 30-34.

Rivkin, S. G., Hanushek, E. A.; & Kain, J. F. (2005, March). Teachers, schools, and academic
achievement. Econometrica, 73(2), 417-458.

Rockoff, J. E. (2004). The impact of individual teachers on student achievement: Evidence from
panel data. Econometrica, 73(2), 417-458.

Silver, M., Lochmiller, C. R., & Copland, M. A. (2009). Supporting new school leaders: Findings from a
university-based leadership coaching program for new administrators. Mentoring & Tutoring: Partnership
in Learning, 17(3), 215-232

Simkins, T. (2009, November). Integrating work-based learning into large-scale national leadership
development programmes in the UK. Educational Review, 61(4), 391-405.

The Conference Board. (2008). Executive coaching fee survey: An analysis of 2008 fee structures used by
executive  coaches. New  York, NY: The Conference Board. Retrieved from
http:/ /www.conference-board.org

Vilanni, S. (20006). Mentoring and induction programs that support new principals. Thousand Oaks, CA:
Corwin Press.



What would it cost to coach every new principal? 16

About the Author

Chad R. Lochmiller

Indiana University

clochmil@indiana.edu

Chad Lochmiller is an assistant scientist at the Center for Evaluation and Education Policy at
Indiana University, Bloomington. His research examines contemporary education policy issues
related to human resource management, resource allocation, and instructional leadership. His
research seeks to operationalize different dimensions of leadership practice in schools and districts
such that preparation and support for leaders can be enhanced. His interest in leadership coaching
relates both to the ways in which coaching support for administrators can be funded, as well as the
ways in which coaching can be conceptualized as a unique form of instructional leadership practice.

About the Guest Editor

Sarah Woulfin

University of Connecticut

Sarah.Woulfin@UConn.edu

Sarah Woulfin is an assistant professor of Educational Leadership at the University of Connecticut,
Storrs. She studies the relationship between education policy, leadership, and instructional reform.
Using lenses from organizational sociology, she investigates how leaders influence teachers’
responses to reform efforts. In her doctoral work at the University of California, Berkeley, she
focused on institutional theory, policy implementation, and coaching. She has published in the
American Educational Research Journal (AER]) and Reading Research Quarterly. Currently, she is
an associate editor for Educational Administration Quarterly (EAQ). She is also on the executive
steering commiittee of the Districts in Research and Reform SIG at AERA. From 2009-2012, Dr.
Woulfin served as the program chair for AERA’s Organizational Theory Special Interest Group. As
a former urban public school teacher and reading coach, she was dedicated to strengthening
students’ reading and writing skills to promote educational equity. As a scholar, her commitment to
raising the quality of instruction motivates her research on how policy influences—and is influenced
by—administrators and teachers.




What would it cost to coach every new principal? 17

education policy analysis archives

Volume 22 Number 55 June 23+ 2014 ISSN 1068-2341

Readers are free to copy, display, and distribute this article, as long as the work is
attributed to the author(s) and Education Policy Analysis Archives, it is distributed for non-
commercial purposes only, and no alteration or transformation is made in the work. More
details of this Creative Commons license are available at
http://creativecommons.org/licenses/by-nc-sa/3.0/. All other uses must be approved by the
author(s) or EPAA. EPAA is published by the Mary Lou Fulton Institute and Graduate School
of Education at Arizona State University Articles are indexed in CIRC (Clasificacion Integrada de
Revistas Cientificas, Spain), DIALNET (Spain), Directory of Open Access Journals, EBSCO
Education Research Complete, ERIC, Education Full Text (H.W. Wilson), QUALIS A2 (Brazil),
SCImago Journal Rank; SCOPUS, SOCOLAR (China).

Please contribute commentaries at http://epaa.info/wordpress/ and send errata notes to
Gustavo E. Fischman fischman@asu.edu

Join EPAA’s Facebook community at https://www.facebook.com/EPAAAAPE and Twitter
feed @epaa_aape.




Education Policy Analysis Archives 170l 22 No. 55 18

education policy analysis archives
editorial board

Editor Gustavo E. Fischman (Arizona State University)
Associate Editors: Audrey Amrein-Beardsley (Atizona State University), Rick Mintrop, (University of California, Berkeley)
Jeanne M. Powers (Arizona State University)

Jessica Allen University of Colorado, Boulder
Gary Anderson New York University

Michael W. Apple University of Wisconsin, Madison
Angela Arzubiaga Arizona State University

David C. Berliner Arizona State University

Robert Bickel Marshall University

Henry Braun Boston College

Eric Camburn University of Wisconsin, Madison
Wendy C. Chi* University of Colorado, Boulder
Casey Cobb University of Connecticut

Arnold Danzig Arizona State University

Antonia Darder University of Illinois, Urbana-
Champaign
Linda Darling-Hammond Stanford University

Chad d'Entremont Strategies for Children
John Diamond Harvard University

Tara Donahue Learning Point Associates
Sherman Dorn University of South Florida

Christopher Joseph Frey Bowling Green State
University
Melissa Lynn Freeman* Adams State College

Amy Garrett Dikkers University of Minnesota
Gene V Glass Arizona State University

Ronald Glass University of California, Santa Cruz
Harvey Goldstein Bristol University

Jacob P. K. Gross Indiana University

Eric M. Haas WestEd

Kimberly Joy Howard* University of Southern
California
Aimee Howley Ohio University

Craig Howley Ohio University
Steve Klees University of Maryland
Jaekyung Lee SUNY Buffalo

Christopher Lubienski University of Illinois, Urbana-
Champaign

Sarah Lubienski University of Illinois, Urbana-
Champaign

Samuel R. Lucas University of California, Berkeley

Maria Martinez-Coslo University of Texas, Arlington

William Mathis University of Colorado, Boulder

Tristan McCowan Institute of Education, London

Heinrich Mintrop University of California, Berkeley

Michele S. Moses University of Colorado, Boulder

Julianne Moss University of Melbourne

Sharon Nichols University of Texas, San Antonio

Noga O'Connor University of Iowa

Jodo Paraskveva University of Massachusetts,
Dartmouth

Laurence Parker University of Illinois, Urbana-
Champaign

Susan L. Robertson Bristol University

John Rogers University of California, Los Angeles

A. G. Rud Purdue University

Felicia C. Sanders The Pennsylvania State University

Janelle Scott University of California, Berkeley

Kimberly Scott Arizona State University
Dorothy Shipps Baruch College/CUNY
Maria Teresa Tatto Michigan State University
Larisa Warhol University of Connecticut
Cally Waite Social Science Research Council

John Weathers University of Colorado, Colorado
Springs

Kevin Welner University of Colorado, Boulder

Ed Wiley University of Colorado, Boulder

Terrence G. Wiley Arizona State University

John Willinsky Stanford University

Kyo Yamashiro University of California, Los Angeles
* Members of the New Scholars Board



What would it cost to coach every new principal?

19

archivos analiticos de politicas educativas
consejo editorial

Editor: Gustavo E. Fischman (Arizona State University)
Editores. Asociados Alejandro Canales (UNAM) y Jestis Romero Morante (Universidad de Cantabria)

Armando Alcantara Santuario Instituto de
Investigaciones sobre la Universidad y la Educacion,
UNAM México

Claudio Almonacid Universidad Metropolitana de
Ciencias de la Educacién, Chile

Pilar Arnaiz Sanchez Universidad de Murcia, Espafia

Xavier Besaltit Costa Universitat de Girona, Espafia

Jose Joaquin Brunner Universidad Diego Portales,
Chile

Damian Canales Sanchez Instituto Nacional para la
Evaluacion de la Educacion, México

Maria Caridad Garcia Universidad Catdlica del Norte,
Chile

Raimundo Cuesta Fernandez IES Fray Luis de Ledn,
Espafia

Marco Antonio Delgado Fuentes Universidad
Iberoamericana, México

Inés Dussel FLACSO, Argentina

Rafael Feito Alonso Universidad Complutense de
Madrid, Espafia

Pedro Flores Crespo Universidad Iberoamericana,
México

Verénica Garcia Martinez Universidad Juarez
Auténoma de Tabasco, México

Francisco F. Garcia Pérez Universidad de Sevilla,
Espafia

Edna Luna Serrano Universidad Auténoma de Baja
California, México

Alma Maldonado Departamento de Investigaciones
Educativas, Centro de Investigacién y de Estudios
Avanzados, México

Alejandro Marquez Jiménez Instituto de
Investigaciones sobre la Universidad y la Educacion,
UNAM México

José Felipe Martinez Fernandez University of
California Los Angeles, USA

Fanni Muifioz Pontificia Universidad Catdlica de Peru

Imanol Ordorika Instituto de Investigaciones
Economicas — UNAM, México

Maria Cristina Parra Sandoval Universidad de Zulia,
Venezuela

Miguel A. Pereyra Universidad de Granada, Espafa

Monica Pini Universidad Nacional de San Martin,
Argentina

Paula Razquin UNESCO, Francia

Ignacio Rivas Flores Universidad de Malaga, Espafa

Daniel Schugurensky Universidad de Toronto-Ontario
Institute of Studies in Education, Canada

Orlando Pulido Chaves Universidad Pedagégica
Nacional, Colombia

José Gregorio Rodriguez Universidad Nacional de
Colombia

Miriam Rodriguez Vargas Universidad Auténoma de
Tamaulipas, México

Mario Rueda Beltran Instituto de Investigaciones sobre
la Universidad y la Educacién, UNAM México

José Luis San Fabian Maroto Universidad de Oviedo,
Espafia

Yengny Marisol Silva Laya Universidad
Iberoamericana, México

Aida Terrén Bafiuelos Universidad de Oviedo, Espafia

Jurjo Torres Santomé Universidad de la Corufia,
Espafia

Antoni Verger Planells University of Amsterdam,
Holanda

Mario Yapu Universidad Para la Investigacién
Estratégica, Bolivia



Education Policy Analysis Archives 170l 22 No. 55

20

arquivos analiticos de politicas educativas
conselho editorial

Editor: Gustavo E. Fischman (Arizona State University)
Editores Associados: Rosa Maria Bueno Fisher ¢ Luis A. Gandin
(Universidade Federal do Rio Grande do Sul)

Dalila Andrade de Oliveira Universidade Federal de
Minas Gerais, Brasil
Paulo Carrano Universidade Federal Fluminense, Brasil

Alicia Maria Catalano de Bonamino Pontificia
Universidade Catdlica-Rio, Brasil

Fabiana de Amorim Marcello Universidade Luterana
do Brasil, Canoas, Brasil

Alexandre Fernandez Vaz Universidade Federal de
Santa Catarina, Brasil

Gaudéncio Frigotto Universidade do Estado do Rio de
Janeiro, Brasil

Alfredo M Gomes Universidade Federal de
Pernambuco, Brasil

Petronilha Beatriz Gongalves e Silva Universidade
Federal de Sio Carlos, Brasil

Nadja Herman Pontificia Universidade Catdlica —Rio
Grande do Sul, Brasil

José Machado Pais Instituto de Ciéncias Sociais da
Universidade de Lisboa, Portugal

Wenceslao Machado de Oliveira Jr. Universidade
Estadual de Campinas, Brasil

Jefferson Mainardes Universidade Estadual de Ponta
Grossa, Brasil

Luciano Mendes de Faria Filho Universidade Federal
de Minas Gerais, Brasil

Lia Raquel Motreira Oliveira Universidade do Minho,
Portugal

Belmira Oliveira Bueno Universidade de Sao Paulo,
Brasil

Antoénio Teodoro Universidade Lusé6fona, Portugal

Pia L. Wong California State University Sacramento,
US.A

Sandra Regina Sales Universidade Federal Rural do Rio
de Janeiro, Brasil

Elba Siqueira Sa Barreto Fundacio Carlos Chagas,
Brasil

Manuela Terraséca Universidade do Porto, Portugal

Robert Verhine Universidade Federal da Bahia, Brasil

Antoénio A. S. Zuin Universidade Federal de Sao Catlos,
Brasil



