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This paper examines urban-rural effects on public upper-secondary school efficiency in northern Thailand. In the study,
efficiency was measured by a nonparametric technique, data envelopment analysis (DEA). Urban-rural effects were
examined through a Mann-Whitney nonparametric statistical test. Results indicate that urban schools appear to have
access to and practice different production technologies than rural schools, and rural institutions appear to operate less
efficiently than their urban counterparts. In addition, a sensitivity analysis, conducted to ascertain the robustness of the
analytical framework, revealed the stability of urban-rural effects on school efficiency. Policy to improve school eff
iciency should thus take varying geographical area differences into account, viewing rural and urban schools as different
from one another. Moreover, policymakers might consider shifting existing resources from urban schools to rural
schools, provided that the increase in overall rural efficiency would be greater than the decrease, if any, in the city. Future
research directions are discussed. 
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Introduction
With the scope of unprecedented and unstoppable
change in this globalization age, governments in the
Asia-Pacific region are finding it increasingly difficult to
put their educational policies into practice (Cheng &
Townsend, 2000; Hallinger, 1998). Although education
is a major government expenditure for the region’s coun-
tries, the capacity of their educational systems to meet
the new demands of the global age is still in question
(Booth, 1999). Thailand, one of the relatively fast-grow-
ing economies of Southeast Asia, has been providing the
largest share of total public expenditure to education
since 1991. Even after the 1997 economic crisis began,
the government provided 25 percent of its total expendi-
ture, or 4.3 percent of the Gross Domestic Product
(GDP), for education, which was a greater portion than
ever before, demonstrating commitment to education for
the nation’s recovery and development (Office of
Education Council [OEC], 2004). 

In recent years, although Thai education has
achieved gains in many areas (e.g., higher literacy and
enrollment rates), the urban-rural differentials that have

affected educational services still exist throughout all
regions in the country (Office of the National Education
Commission [ONEC], 2001). As indicated in a 1996
World Bank poverty report, the increase in inequality
between urban and rural areas was largely due to the
skewed distribution of formal sector jobs, the poverty
incidence rate, wage differentials, and the limited access
of the poor to secondary and vocational education.
Moreover, income inequality in the two areas also affect-
ed household education expenditure (World Bank,
1996). In addition, the average growth of urban house-
hold income (20 percent during 1988–1992) was almost
twice as fast as the growth in rural areas, exacerbating the
large income differential that already existed (World
Bank, 1996). Since equity of access to quality education
for urban and rural schools, particularly access for
provincial and low-income populations to educational
services and infrastructure, has affected Thai schools
(Atagi, 2002; OEC, 2004), improvements in these areas
can improve school efficiency and alleviate urban-rural
differentials for the country (National Economic and
Social Development [NESDB], 2002).
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The purpose of this study was to estimate school effi-
ciency, examine urban-rural effects on school efficiency,
and ascertain the robustness of urban-rural effects on
efficiency. The study employed a nonparametric tech-
nique, data envelopment analysis (DEA), to assess effi-
ciency of public general upper-secondary schools in
northern Thailand. It is commonly agreed that policy-
makers consider school efficiency as a critical perform-
ance indicator (Bradley, Johnes, & Millington, 2001;
Mante & O’Brien, 2002), without claiming that it
exhaustively explains overall school performance. DEA
has been recognized as a useful management tool
(Manandhar & Tang, 2002; Watcharasriroj & Tang,
2004), because it compares a given unit to the best-per-
forming units in its peer group. The results obtained
from such analysis can identify relatively efficient and
inefficient organizations and allow policymakers to
develop performance-based policies to help inefficient
ones improve their performance.

Being in an urban or a rural location can affect
school efficiency because of differences in patterns of
economics, society, and environment related to school
quality (Gilbert & Gugler, 1992; Pritchard, 2003).
Although the DEA technique has also been used to eval-
uate urban-rural effects on school efficiency internation-
ally during the past decade—for example, in schools in
Cyprus (Soteriou, Karahanna, Papanastasiou, &
Diakourakis, 1998), schools in Spain (Mancebón &
Bandrés, 1999), and schools in Finland (Kirjavainen &
Loikkanen, 1998)—very few studies have dealt with
school efficiency and urban-rural effects in Thailand. The
novel methodological contribution of this study is a sta-
tistical foundation of output efficiency measurements
along with a second-stage analysis of urban-rural effects
on efficiency and the robustness test. 

The paper begins with an overview of theoretical and
empirical studies of urban-rural effects on school effi-
ciency. It then describes the analytical framework, data
and results, and the test of robustness of urban-rural
effects on school efficiency. The paper ends by providing
conclusions, recommendations, and suggestions for
future research directions.

Urban-Rural Effects on School Efficiency 
The basic meaning of the terms “urban” and “rural” is
fairly clear, the former referring to the city and the latter
to the countryside or areas outside the city (Morris,
Bailey, Turner, & Bateman, 2001), but the actual patterns
of settlement between the two are different. Hugo et al.
(1997) classified the urban and rural differentials in

terms of economic activities, occupations, education
level, access to infrastructure, population, politics,
nationality, and migration, and concluded that urban
areas gain the advantage in all dimensions. That is, urban
areas have higher levels of economic activities, especially
in manufacturing, construction, and services; greater
access to infrastructure; and higher educational levels,
whereas rural areas function mainly at a basic level of
economic activity, mostly in agriculture and farming,
with less access to infrastructure and lower educational
levels. Further, the economic decline in agriculture cre-
ate a ripple effect on nonfarm economies in rural com-
munities, resulting in declining school enrollments and
the loss of more rural graduates to urban areas, where
work is more plentiful (Lasley, Leistritz, Lobao, & Meyer,
1995). These differences are important factors in the
rural migrants’ decision to move to urban areas in search
of better job opportunities and better school quality and
public facilities (Gilbert & Gugler, 1992). 

Effects of the urban-rural differentials can be further
explained by differentials in households’ socioeconomic
status (SES) as related to academic achievement.
Socioeconomic and family status, mostly measured by
family income or education level, is regarded as one of
most significant factors affecting student achievement
(Hanushek, 1986; Rutter, Maughan, Mortimore, &
Ouston, 1979). Urban dwellers, on average, have higher
levels of occupation, income, and education, and enjoy
better-quality public services, resulting in a higher
socioeconomic status. Noting that low socioeconomic
status is associated with conditions that make learning
more difficult (Hochschild, 2003; Mante & O’Brien,
2002), urban schools, which tend to have students with
higher socioeconomic status than their rural counter-
parts, often have more advantages in operations when
compared to rural schools. 

In addition to the lower socioeconomic status of
their pupils, rural schools have funding drawbacks. The
central government in Thailand is the main source for
allocating funds to public schools, and funding occurs
without reference to differentials in socioeconomic levels
between areas or an area’s capacity to raise revenue. In
political debates over school funding, rural schools are
often overlooked because they are small, sparsely popu-
lated, and widely dispersed (Pritchard, 2003). Funding
is frequently tied to enrollment, and rural schools usual-
ly serve fewer students and experience declining enroll-
ment, generating severe financial distress. These financial
constraints set the stage for a vicious circle of staff and
program reductions, neglected facility maintenance and
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improvement, lower morale, decreased educational
opportunities and experiences, curtailment of profes-
sional growth activities, and eventual school closure
(Jimerson, 2006). Rural schools’ facilities tend to be
older than their urban counterparts’ facilities; years of
inadequate funding have resulted in more than half hav-
ing inadequate structural or mechanical features (McColl
& Malhoit, 2004). Rural schools thus operate with less
revenue, while many costs are fixed or increasing. 

Nonetheless, several rural community characteristics
benefit rural students. Rural communities often see their
school as the glue of the area, providing cohesion and
identity to a dispersed citizenry. Rural schools usually
serve close-knit communities in which the school plays
an important role and can be a vibrant gathering center
and symbol of pride (Miller, 1995; Pritchard, 2003).
Rural schools thus benefit from closer ties between
school and community. Rural schools also provide local
economic benefits, since closing rural schools can stran-
gle the fragile economy of rural communities (Bingler et
al., 2002).

Studies of empirical evidence of urban-rural effects
on school efficiency yield mixed results. Knight and Li
(1996) found that urban schools were more efficient
than rural schools in China due to a substantial positive
predictor of increased educational attainment by stu-
dents ages 16 years of age and older. Cooksey, Balze, and
Burian (1998) revealed that urban schools were more
efficient than rural ones in Tanzania in terms of school
access and performance. Adewuyi (2002) reported that
rural schools were less efficient than urban ones in
Nigeria. Saitis and Saiti (2004) investigated the manage-
ment and functionality of public urban and rural school
libraries in Greece and found that urban school libraries
were more efficient than rural ones. Several studies have
used DEA techniques to measure the influence of urban-
rural effects on school efficiency. Mancebón and Bandrés
(1999) evaluated secondary schools efficiency in Spain
and found that urban schools were more efficient than
rural schools. However, Soteriou et al. (1998) revealed
that there were no efficiency differences between urban
and rural secondary schools in Cyprus.

The Analytical Framework 
Examining the robustness of urban-rural effects on
school efficiency would entail (1) measuring school effi-
ciency, (2) investigating the urban-rural effects on effi-
ciency, and (3) examining the robustness of urban-rural
effects on efficiency. 

This study used data envelopment analysis (DEA), a
nonparametric technique initially introduced by Charnes
et al. (1978), to assess school efficiency by viewing
schools as productive units using multiple inputs to gen-
erate multiple outputs. 

DEA has been used and cited internationally as an
important approach (e.g., Bradley et al., 2001;
Kirjavainen & Loikkanen, 1998; Mancebón & Bandrés,
1999; Mante & O’Brien, 2002; Soteriou et al., 1998) and
was proposed to measure school efficiency in Thailand
(e.g., Kantabutra & Kantabutra, 2004, 2005, 2006;
Kantabutra, 2008). 

DEA is extensively used as a popular educational
management tool due to its several unique advantages
over traditional techniques, such as ratio and regression
analysis (Engert, 1996; Hanushek, 1986; de Lancer,
2000): (1) DEA can handle multiple inputs and outputs
on a simultaneous basis; (2) DEA does not require para-
metric specification in a mathematical form; (3) DEA
does not assume behavioral activities such as cost mini-
mizing or profit seeking, which is especially relevant to
public schools because they are nonprofit organizations;
(4) inputs and outputs that are contributing to inefficien-
cy are identified, and administrators can decide whether
a reallocation of resources is necessary or feasible; and
(5) managerial strategies for improvement of inefficient
decision-making units can be determined. 

With the use of the DEA technique to assess school
efficiency, schools are considered as production or deci-
sion-making units (DMUs). Thus, the production func-
tion of a school can be explained by a DEA input-output
model (Figure 1) as proposed by Anderson, Sweeney,
and Williams (1997). According to this model, a produc-
tion process is a mechanism in which educational
resources (e.g., controllable and uncontrollable inputs)
are used to produce outputs or outcomes. This frame-
work can show that inefficiency of school units can be
caused by poor educational production mechanisms,
uncontrollable environmental factors over the produc-
tion process, or both. 

Figure 1. Input-Output Model
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Moreover, a model of a school production function
might have, for example, three inputs (x1, x2, x3) and
three outputs (y1, y2, y3). For this study, schools in the
sample were divided into urban or rural (Figure 2). Each
DMU’s efficiency was measured twice: (1) relative to its
own separate frontier (Separate Efficiency) or, in other
words, measured within its own group, and (2) relative
to the pooled frontier (Pooled Efficiency), or measured
within the pooled sample.

Figure 2. Measure of School Efficiency

The output maximization DEA model measures the
extent to which outputs can be expanded for a given set
of inputs, whereas the input minimization DEA model
measures how much inputs can be proportionally fur-
ther reduced for a given level of output (Coelli, Rao, &
Battese, 1998). In the context of public schools,
Mancebón and Bandrés (1999) noted that an output
maximization DEA model was a more appropriate
behavioral assumption to take than an input minimiza-
tion one, since school principals should be oriented
toward obtaining the best results on the basis of the
resources available to them rather than minimizing
resources over which they exercise no control (a philos-
ophy that is implicit in the output orientation version). A
number of studies—including studies by Mancebón and
Bandrés (1999), Bradley et al. (2001), Mante and O’Brien
(2002), and Primont and Domazlicky (2006)—used the
output-oriented approach for assessing school efficiency.

For calculating efficiency, the DEA technique can be
carried out by solving an output-oriented linear equa-

tion, incorporating the assumption of constant returns to
scale, such as the following equation [(Equation (1)]. 

Equation 1.

where xij and yrj represent the observed values of the ith
input and the rth output for school j (j = 1, …, n); λj is
the input and output weights of other schools; si

- and si
+

are the slacks; φ0 represents the efficiency of the school
being evaluated; and ε, a small positive constant, guaran-
tees that inputs and outputs are positive and that the
slacks do not influence the target function Z0.

For assessing all schools in the sample, Equation (1)
is solved n times, giving n sets of λj, one set for each
school, to determine each school’s relative efficiency. In
an output-oriented DEA model, technical efficiency is
measured by the reciprocal of the output distance func-
tion (Coelli et al., 1998; Primont & Domazlicky, 2006).
The reciprocal of the direct output function gives the
proportion by which all outputs can be expanded, given
the inputs. This output-oriented DEA model implies that
the efficiency score (φ) will be equal to or higher than 1.
An efficiency score (φ) of 1, together with nil values for
all the slacks, indicates efficiency—that is, that the
school being evaluated has attained the maximum possi-
ble production on the basis of the limited resources avail-
able to it and the conditions under which it operates. A
score higher than 1 indicates that the school being eval-
uated could increase its production by the proportion
(φ - 1) without changing its current resources. 

The second step of the study was to examine the
urban-rural effects on the efficiency of schools by deter-
mining the efficiency distribution differences of urban
and rural schools. Although all schools under observa-
tion were assumed to have the same production technol-
ogy in a nonparametric framework and face the same
best-practice DEA frontier, urban and rural schools
might practice different production technologies if signif-
icant differences between urban and rural schools exist.
Urban and rural schools may have their own separate
best-practice DEA frontiers, since rural Thai schools are
less equipped and have fewer well-qualified teachers
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compared to urban ones, and students in cities have
access to better-quality schools and more opportunities
to continue postsecondary education (Atagi, 2002). To
take this possibility into account, the study examined the
frontier differences similar to the investigations featured
in the works of Brockett and Golany (1996) and Soteriou
et al. (1998). Figure 3 illustrates this possibility. Assume
that schools C, D, and E are all rural schools and ysys rep-
resents its own separate frontier. Schools A and B are
both urban schools, with the pooled frontier ypyp. In this
case, the technical efficiency of school E equals
[1/(OE/OE?)] and [1/(OE/OE??)] when measured rela-
tive to the separate and pooled frontiers, respectively.
The difference between the separate and pooled frontiers
is the distance between the two frontiers OE??/ OE?. This
relative distance thus equals the ratio of the efficiency of
school E relative to the pooled frontier to the separate
frontier, [1/(OE/ OE??)] / [1/(OE/ OE?)]. The ratio cap-
tures the difference in the frontiers of urban and rural
schools and approaches unity as the difference between
the two frontiers diminishes. 

Figure 3. Separate and Pooled Frontiers

The third step of the study was to examine the
robustness of urban-rural effects on efficiency. To ascer-
tain the robustness, two other input and output specifi-
cations were adopted to examine whether additional
modifications in the educational production function
could result in substantive changes in the empirical find-
ings of urban-rural effects on efficiency. In addition to
primal specification (Specification 1), one output vari-
able was divided into three subvariables in Specification
2. In Specification 3, one input variable was added.

Consequently, the study could explore the estimations of
the Mann-Whitney nonparametric rank test for all spec-
ifications for the robustness of the effects on efficiency. 

Data and Results 
Data came from the Ministry of Education (MOE),
Student Loans Fund, National Statistical Office (NSO),
and the schools themselves (455 public general upper-
secondary schools in northern Thailand in 2003). Due to
the unbalanced infrastructure development among
regions in the country (Kittiprapas, 1999), the study
used  a sample only one region because about 32 percent
of northern area’s schools are in urban areas—the same
proportion as the urban population of the country
(UNDP, 2005). Thus, about two-thirds of the northern
region is rural, with low-income and low-SES school
populations and fewer educational resources than their
urban counterparts (ONEC, 2001).

All of these schools in the sample were under the
same regulations of the Office of the Basic Education
Commission (OBEC) of the MOE and used the same cur-
riculum, thus ensuring homogeneity across the schools
and the same production technology across the schools,
following the DEA constraint. The sample consisted of
149 urban schools and 306 rural schools, defining
“urban” as being within municipal areas and “rural” as
being outside such areas—Thailand has no classification
of “urban” or “rural” as such (Prachuabmoh, Knodel,
Prasithrathsin, & Debavalya, 1972). All municipal areas
have some characteristics generally recognized as being
urban, while nonmunicipal (rural) areas are nonurban;
this classification method is basically used by Thailand’s
National Statistical Office (NSO).

Evaluators of school efficiency had to consider not
only controllable input variables, which are the educa-
tional resources available to students, but also uncontrol-
lable inputs, which reflect students’ different back-
grounds such as socioeconomic and family status, and
outputs that reflect academic quantity and quality of the
students (Bradley et al., 2001; Chalos & Cherian, 1995;
Kantabutra & Tang, 2006; Mancebón & Bandrés, 1999;
Mante & O’Brien, 2002). 

Inputs (Xi) used in this study were teacher-student
ratio (Kantabutra & Tang, 2006; Kantabutra, 2008;
Mancebón & Bandrés, 1999; Mante & O’Brien, 2002)
and proportion of students not from low-income families
(Bradley et al., 2001; Chalos & Cherian, 1995;
Kantabutra & Tang, 2006; Kantabutra, 2008), to reflect
the quantity of resources available (e.g., teachers) and
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quality of inputs (e.g., students). Because general upper-
secondary school lasts for three years, the study’s input
data covers 2001–2003, measured as an average when-
ever possible. 

To measure school outputs (yr), average national test
scores (Kantabutra & Tang, 2006; Kantabutra, 2008;
Kirjavainen & Loikkanen, 1998; Mancebón & Bandrés,
1999; Mante & O’Brien, 2002), the number of students
who passed their grades after first and second year (aver-
age of 2001–02) or were moved up (Kantabutra & Tang,
2006; Kantabutra, 2008; Kirjavainen &
Loikkanen, 1998), and the number of graduates
(Kantabutra & Tang, 2006; Kantabutra, 2008;
Kirjavainen & Loikkanen, 1998) were included.
The average national test score (SAT) is the com-
prehensive, standardized national achievement
test required of all 12th grade students. It tests
the extent to which the students’ learning expe-
rience has developed their verbal, numerical,
and analytical abilities. This study includes both
qualitative and quantitative output variables since for a
given set of inputs, some best-practice schools may pro-
duce a small number of high-quality graduates, whereas
others may produce high quantities of students of low
quality. (A full list of descriptive statistics of input and
output variables, together with description of variables,
is provided in the Appendix.)

The study carried out three technical efficiency
measures for each school, using the output maximiza-
tion linear programming [Equation (1)], measurement
when the sample was partitioned (Separate), measure-
ment for the sample as a whole (Pooled), and a compar-
ison of separate and pooled efficiency measures
(Separate/Pooled). Results are shown in Table 1.
Efficiency measures indicate the degree to which output
could be proportionally increased using the same num-
ber of inputs. For instance, an efficiency score of 1.80
implies that outputs of the school in question could be
expanded by 0.80, or 80 percent, (1.80 - 1) without
consuming additional input.

To benchmark urban-rural effects on school efficien-
cy, comparing the mean values shown in Table 1 for the
Separate/Pooled measures of urban and rural schools—
values of (0.8014) and (0.9552), respectively—suggests
that urban and rural schools may have different fron-
tiers. This may be because, at any level of outputs, urban
schools may practice more sophisticated production
technology by using advanced educational tools or more
professional teachers. The frontier difference was
assessed by using a nonparametric Mann-Whitney rank
statistical test. 

The null hypothesis (a,b) is that, for urban schools (a)
and rural schools (b), there is no difference between the
distributions of their separate and their pooled efficiency
measures. The results in Table 2 indicate that at the 99
percent level of confidence, null hypothesis (a) is reject-
ed, whereas null hypothesis (b) cannot be rejected. The
findings suggest that the urban schools have their own
frontier, which is different from that of the pool, while
the separate and pooled frontiers of rural schools are not
distinguishable. One likely explanation is that urban

institutions may have access to and practice different
production technologies than do institutions in the
countryside.

Mean values of separate efficiency scores (Separate)
of urban schools (Table 1) are higher than those in the
rural schools, suggesting that urban schools may be clos-

er on average to their separate frontier when compared
with their rural counterparts. When the two groups are
judged in the pooled sample, the average level of efficien-
cy measures for urban and rural schools (Pooled) are
2.0593 and 2.3605, respectively. The higher average effi-
ciency of urban schools suggests that they may perform
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Table 1. Efficiency Results

Efficiency Measure Urban Schools Rural Schools

Mean (S.D.) Mean (S.D.)

Separate 1.5855 (0.4308) 2.2726 (0.7527)

Pooled 2.0593 (0.7397) 2.3605 (0.7168)

Separate/Pooled 0.8014 (0.1328) 0.9552 (0.0654)

Table 2. Mann-Whitney Test Results

Schools U Statistic (P-value)

Urban (separate vs. pooled)a 6420 (0.0000)**

Rural (separate vs. pooled)b 43541 (0.1341)

Pooled (urban vs. rural)c 16780 (0.0000)**
a Null hypothesis: For urban schools, there is no difference between

the distributions of their separate efficiency measures and their

pooled efficiency measures.
b Null hypothesis: For rural schools, there is no difference between

the distributions of their separate efficiency measures and their

pooled efficiency measures.
c Null hypothesis: There is no difference between the efficiency distri-

butions of urban and rural schools when the sample is pooled.

** Significant at the 1% level
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more efficiently than rural ones when both are judged
relative to the pooled frontier. Moreover, these figures
indicate that for existing input levels, on average, both
groups of schools are producing too few outputs: the
shortfall for urban institutions is 51.44 percent and, for
rural ones, 57.64 percent (i.e., 1-1/2.0593 and 1-
1/2.3605, respectively). 

The study further assessed the difference in average
efficiency between urban and rural schools by the differ-
ence in efficiency distributions of these two groups when
the sample was pooled. The null hypothesis (c) is that
there is no difference between the efficiency distributions
of the two groupings when the sample is pooled. Table 2
summarizes the results. The null hypothesis was rejected
at the 99 percent level of confidence, indicating that the
efficiency distributions of the two types of institutions
are different for the pooled efficiency measures: in the
sample, rural schools appear to be less productive than
urban ones. These findings are consistent with the
research of Adewuyi (2002) and Mancebón and Bandrés
(1999). 

The study conducted sensitivity analysis to ascertain
the robustness of the analytical framework and resulting
measures of urban-rural effects on efficiency. Two other
specifications were defined to determine whether minor
specification changes would considerably change the
results from the primal specification. All three model
specifications are provided in the Appendix. For the first
additional specification (specification 2), the output,
national test scores (SAT), was divided into verbal,
numerical, and analytical ability scores from specification
1. In specification 3, teaching aide–student ratio was
included as an alternative school input in addition to
specification 2. Efficiency scores of schools in the sample
were calculated using the output-oriented DEA model
(Equation 1) together with the two additional specifica-
tions of the schools’ production function. 

Statistics of efficiency scores of the two alternatives
of educational production functions (specifications 2 and
3) are presented in Table 3 (see appendix, page 11) to
compare with those of the primal specification (specifi-
cation 1). The efficiency scores of the two alternatives are
consistent with those of the primal specification in two
aspects: (1) both urban and rural institutions’ scores,
when measured against their own separate frontiers, are
higher than when gauged against the pooled sample’s
frontier; this suggests that they may operate closer, on
average, to their respective separate frontiers and that
both separate frontiers are different from the pooled one;
and (2) when both groups’ efficiency is judged relative to

their own separate and the pooled frontiers, rural
schools, on average, have lower efficiency scores com-
pared to those in the city; this suggests that, on average,
rural schools may operate less efficiently compared to
urban ones. 

Consequently, the study examined the robustness of
urban-rural effects on all three specifications through
Mann-Whitney statistical rank test analysis. Table 4 (see
appendix, page 11) summarizes the results. For both
alternatives (specifications 2 and 3), the results suggest
the robustness for all measures and indicate that the sep-
arate and pooled frontiers of rural schools cannot be dis-
tinguished from each other, while the distributions of
separate and pooled efficiency scores of urban schools
are significantly different at the 99 percent level of confi-
dence. When urban and rural schools are judged relative
to the pooled frontier, efficiency score distributions of
rural places are significantly different from those of urban
ones at the 99 percent level of confidence. Also, the find-
ings seem to indicate that rural schools are less efficient,
on average, compared to their urban counterparts.

Conclusion and Policy Implications
This study analyzed the urban-rural effects on school
efficiency for public general upper-secondary schools in
northern Thailand. The efficiency measures were
assessed using the DEA approach, because DEA has been
recognized as a practical method for this purpose. DEA
uses benchmarking to measure the efficiency of one
school relative to others in its group. Such comparisons
can assist in identifying efficient and inefficient schools
within the group as well as indicating potential adjust-
ment targets for the inefficient institutions. Furthermore,
to provide in-depth understanding of efficiency, the
study applied a Mann-Whitney rank test model to exam-
ine how education efficiency, as measured using DEA,
was affected by location (urban vs. rural). Location is of
interest in this study because its effects are important for
improving educational services in Thailand. 

Results reveal that urban and rural schools appear to
have access to and practice different production tech-
nologies when both are measured as a pool. Results also
show that the average rural school appears to be less effi-
cient than its urban counterpart. This rural deficiency
may exist because rural schools often have faced funding
drawbacks that urban institutions have not; therefore,
they often have less advanced educational equipment
and fewer laboratories, handicapping teachers in their
efforts to promote learning. In addition, the most sought-
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after teachers, support staffs, and potential students often
prefer urban locales to the countryside. For the robust-
ness of urban-rural effects using a  Mann-Whitney rank
statistical test, results suggest that, for all specifications,
rural institutions appear to have access to and practice
the same educational production technologies, while
their urban counterparts appear to have access to and
practice different production technologies. Rural schools
are also less productive, on average, compared to urban
ones. Therefore, sensitivity analysis suggests that the ana-
lytical framework and the resulting measures of the
study are robust. 

This study, if validated, may have wide implications
for national education policy in Thailand. The perform-
ance-based DEA results indicate that each school group,
urban or rural, has both efficient and inefficient schools,
and the adjustment targets of inefficient institutions (e.g.,
SAT scores) indicate the extent to which these schools
can improve their performance. If validated by further
research, the findings could be used to prioritize institu-
tions for treatment. Because relatively little analysis has
been done on how location affects school efficiency, espe-
cially in the context of developing countries, empirical
testing of the anticipated theoretical results can prove
useful for policymakers. 

Given the results of urban-rural effects and educa-
tional resource constraints, policymakers may consider
varying policy to take geographical area differences into
account, viewing rural and urban schools as different
from each other. In addition, policymakers may need to
consider shifting existing resources from urban schools
to rural schools—for example, assigning teachers from
the more efficient urban institutions to help relatively
inefficient rural schools—provided that the increase in
overall rural efficiency would be greater than the
decrease, if any, in the city. Also, policymakers may con-
sider allocating new teachers to rural locations (new
graduates usually prefer urban locales). This seems to be
a feasible course of action, since the National Economic
and Social Development Plans in Thailand (NESDB,
2002) have been giving priority to sharing of resources to
enhance overall educational efficiency and developing
supportive linkages between urban and rural schools. In
China, for example, encouraging close relationships
between country and city flagship or “key point” schools,
with  the latter perhaps sending some of their better
teachers to the country for a period, has contributed to
substantial school quality improvements (Lee & Li,
1995). 

This study focused on the urban-rural effects on
school efficiency for only three years (2001-2003).

Future research could focus on analyzing effects on effi-
ciency over time and/or across subgroups or regions in a
panel data setting. In addition, other dimensions of
school performance should be explored. As Hallinger
(2003) points out, developing nations in the Asia Pacific
region need to develop their own knowledge base on
school leadership to enhance performance; therefore,
analyzing the relationship between school leadership
and school efficiency would be interesting, particularly
for rural schools. The result may be a more complete
understanding of the urban-rural effects on school effi-
ciency. Finally, this study used inputs and outputs of the
educational production function that may not be fully
amenable to other types of schools. Future studies might
refine the inputs and outputs on the basis of the objec-
tives of each school type. 
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Table 3. Results of Efficiency Scores, Specifications 1–3

Mean (S.D.)

Specification 1* 2 3

Urban Schools 
Separate 1.5855 (0.4308) 1.4988 (0.4026) 1.3915 (0.3451)

Pooled 2.0593 (0.7397) 1.9418 (0.6590) 1.8906 (0.6578)
Separate/Pooled 0.8014 (0.1318) 0.7991 (0.1320) 0.7674 (0.1292)

Rural Schools 
Separate 2.2726 (0.7527) 2.1125 (0.6810) 2.0359 (0.6759)

Pooled 2.3605 (0.7168) 2.1796 (0.6548) 2.1010 (0.6535)

Separate/Pooled  0.9552 (0.0654) 0.9365 (0.0583) 0.9640 (0.0557)
* Primal specification

Table 4. Mann-Whitney Test Results, Specifications 1–3

U statistic (p-value)

Specifications 1* 2 3

Urban schools a 6420 (0.0000)** 6140 (0.0000)** 5451.5 (0.0000)**

(Separate vs. Pooled)

Rural schools b 43541 (0.1341) 43964 (0.1961) 43962 (0.1917)

(Separate vs. Pooled)

Pooled schools c 16780 (0.0000)** 17540 (0.0000)** 18040 (0.0003)**

(Urban vs. Rural)

* Primal specification 
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Table 5. Descriptive Statistics of Input and Output Variables

Variables Mean (S.D.) Min. Max.

Urban Schools (n = 149)

Inputs

Teacher-student ratio (%) 4.61 (1.2136) 2.66 11.35

Proportion of students not from low-income families 0.60 (0.1929) 0.15 0.97

Teaching aide–student ratio (%) 0.55 (0.2118) 0.13 1.51

Outputs

Passing 608.18 (494.0784) 57.00 2,389.00

Graduates 186.95 (158.9557) 19.00 779.00

National test score (SAT) 37.85 (6.1910) 28.03 60.82

SAT – Verbal Ability 13.93 (1.8318) 10.38 22.43

SAT – Numerical Ability 12.94 (2.4161) 9.42 22.46

SAT – Analytical Ability 10.97 (2.1574) 7.61 18.82

Rural  Schools (n = 306)

Inputs

Teacher-student ratio (%) 4.85 (1.4688) 1.73 10.62

Proportion of students not from low-income families 0.48 (0.1853) 0.01 0.90

Teaching aide–student ratio (%) 0.63 (0.3084) 0.00 1.94

Outputs

Passing 271.93 (246.6660) 9.00 1,397.00

Graduates 80.27 (73.5541) 2.00 424.00

National test score (SAT) 35.11 (4.9444) 25.44 67.82

SAT  – Verbal Ability 13.04 (1.5259) 9.73 23.08

SAT  – Numerical Ability 11.90 (2.1066) 8.00 26.00

SAT  – Analytical Ability 10.17 (1.8894) 6.77 21.51

Data sources: Office of Basic Education Commission, Educational Service Areas, Education Loans Fund, Ministry of Finance; National

Statistical Office, and the schools themselves.
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Table 6. Model Specifications

Variables Specification

1* 2 3

Inputs

Teacher-student ratio X X X

Proportion of students not from low-income
families

X X X

Teaching aide–student ratio X

Outputs

Passing X X X

Graduates X X X

National test score (SAT) X

SAT  – Verbal Ability X X

SAT – Numerical Ability X X

SAT  – Analytical Ability X X

* Primal specification
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Table 7. Description of Variables

Variable Description/Explanation

Inputs

Teacher-student ratio (%) Proportion of full-time equivalent qualified teachers per 100
students licensed 

Proportion of students not from low-income
families

Percentage of students not receiving educational loan fund-
ing from the government during the study period

Teaching aide–student ratio (%) Proportion of non-full-time equivalent qualified licensed
teachers per 100 students 

Outputs

Passing Number of students who passed their grade after and sec-
ond year of the three-year period the first 

Graduates Number of graduates after the study period

National test score (SAT) Sum of verbal, numerical, and analytical scores, where 100
indicates the maximum possible score

SAT – Verbal ability Verbal test score; maximum of 35%

SAT  – Numerical ability Numerical test score; maximum of 35%

SAT  – Analytical ability Analytical test score; maximum of 30%


