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The technical efficiency of seventeen (17) schools in the Qassim district of Saudi Arabia is measured
using data envelopment analysis with output oriented variable returns to scale for the year 2011. The
analysis was conducted using the number of students who passed the school district’s standardized
tests as the output, and the number of students per school, the annual expenditure per student, and
the number of teachers per school as inputs. Results showed that only six schools were fully
efficient, leaving 64.7% of schools categorized as inefficient. The average efficiency was 0.96. The
scale efficiency showed that 58.8% of schools were optimal size.
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Governments have a notable interest in evaluating the efficiency of their education institutions. In all nations, public
finance is the single most important source of education funding, so local governments are naturally required to ensure
that finance is deployed efficiently. It is, therefore, not surprising to find that methodologies which offer insight into
efficiency have attracted the attention of many education policy makers. In particular, efficiency methodologies may be
especially useful in making decisions concerning how to address the large gap between the rising cost of education and
limited material resources, which has become increasingly important as many school districts continue to experience
poor outcomes (Al-Sharm, 2000).

In recent years, the Saudi government has paid considerable attention to improving outcomes in primary and
secondary education by raising the qualification standards for a large part of Saudi youth. Accordingly, fiscal spending
allocated from the annual public budget for this sector was raised from $1.38 trillion in 2005 to $2.21 trillion in 2010, an
increase of 60% (Ministry of Economy and Planning, 2010). Nevertheless, a high spending index does not necessarily
indicate the best use of resources (Zidane, 2004).

Given the increasing importance of education services to the economy, educators and policymakers must consider the
best techniques to measure different aspects of education service performance. Measuring education performance
levels has proven to be a rather difficult task. The aim of this paper is to introduce a new managerial tool for evaluating
and managing education service levels. This new approach treats education service as an intermediate variable, not the
ultimate managerial goal, and makes use of data envelopment analysis (DEA), a nonparametric technique which allows
for the relative comparison of a number of comparable organizational decision making units (DMUS).

The remainder of this paper is presented in four additional sections. Section 2 is a review of the literature concerning
education efficiency. Section 3 discusses data envelopment analysis. Section 4 presents the data and results of the
present study. The final section concludes the paper by summarizing the study’s results.

Education Efficiency

In education, the term efficiency refers to “the ability to produce [an] education service at the lowest cost” (Batson,
1989). The most well-known type of efficiency is called technical efficiency (TE).Technical efficiency refers to the
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process of transferring physical inputs such as labour and capital into outputs at the best level of performance (Al-
Delaimi and Al-Ani, 2006). TE is represented by a minimum combination of inputs necessary to produce a specific level
of output (Al-Delaimi and Al-Ani, 2006). In essence, a high degree of TE means that outputs are increased by using a
specific quantity of inputs, with no waste. In education institutions, TE is achieved when a certain output is obtained
using fewer inputs than were used at a previous point in time, or when more outputs are obtained using the same or
fewer inputs.

TE is made clear by the graphical example shown in Figure 1. Suppose we consider one output (education) and two
inputs (numbers of staff and numbers of computers). Note that the two axes measure the inputs used per student. By
fitting a line through these observations, one creates an envelope, or frontier, from which the inefficiency in other
institutions can be evaluated. In Figure 1 this is shown by line B. Any point on the line can be regarded as an equally
acceptable combination of input-minimizing bundles. It is clear that any institution not lying on line B, which in economics
is referred to as the isoquant, must be inefficient. For example, one can see that institution K in Figure 1 uses more
computers per student and staff per student than both institutions A and J.
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Figure 1.Technical efficiency. Source: Salerno, C.S. (2003).p. 9.
Data Envelopment Analysis

Data envelopment analysis (DEA) is a technique for measuring the relative efficiency of decision making units (DMUSs)
with multiple inputs and multiple outputs (Banker et al., 1984; Charnes et al., 1978, 1994). The method has become
popular in school performance measurement (Borage and Naper, 2005; Diaz, 2003; Ruggireo and Vitaliano, 1999;
Stupnytskyy, 2002; Waldo, 1990).There are various kinds of DEA methods, such as the constant return to scale (CRS)
method, andthe variable return to scale (VRS) method(Cooke and Zhu, 2005).The DEA efficiency score for an
individual producer is a weighted output/input (input/output) ratio of the relevant maximization (minimization) problem
solved by particular linear programs. It finds the set of most favorable non-negative weights which optimizes the
performance measure of each producer relative to all other producers in the sample. In other words, DEA measures the
efficiency of the DMUs by comparing the DMUs to the best producer in the sample to obtain compared efficiency (Al-
Delaimi and Al-Ani, 2006). DMUs operating at a TE of 1 denote maximum efficiency. In this paper, we adopted Banker
et al. (1984) output oriented model with variable return to scale to estimate efficiency score:
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Where:
xj and vy, denote the levels of the i"" input and ™ output of the | university, j = 1, 2, . ., N. The first two constraints

require that the performance of a given university O in terms of its inputs X;, and outputs y, is located within a production
possibility set defined by the envelopment of all data points. The last two constraints, where A is an Nx1 vector, allow for
variable returns to scale by imposing a convexity restriction which generates a frontier in the form of a convex hull of
intersecting planes.
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Data variables

The model of this study includes one output and three inputs in the Qassim school district for the year 2011. The output
and inputs are expressed as follows:

Output:

a: number of students who passed the school district’s standardized tests

Inputs:

a: the number of students per school

b: annual expenditure per student

c: the number of teachers per school

Results

In this paper, we adopted the output variable returns to scale (VRS). The data were analyzed using data envelopment
analysis program ver 2.1, as shown in Table 1. From results, we see that the mean efficiency is 0.957 and 0.963
respectively for TE CRS and TE VRS. Also, we see that ten (10) schools reached optimal economic size in the Qassim
district, which means that only about 58% of our sample study receives the economic scale. Conversely, we see that
diseconomies scales are 42%. This result indicates that the secondary schools in the Qassim school district could be
expanded to accept a higher number of students.

Table 1. Efficiency Summary
CRS TE VRS TE Scale efficiency

school 1 1 1 1 -
school 2 0.939 0.943 0.995 irs
school 3 0.983 0.986 0.997 irs
school 4 0.915 1 0.915 irs
school 5 0.899 0.908 0.99 irs
school 6 0.891 0.894 0.996 irs
school 7 0.953 0.953 1 -
school 8 1 1 1 -
school 9 0.931 0.936 0.995 irs
school 10 0.929 0.93 0.999 irs
school 11 1 1 1 -
school 12 0.881 0.881 1 -
school 13 1 1 1 -
school 14 0.985 0.985 1 -
school 15 1 1 1 -
school 16 0.981 0.981 1 -
school 17 0.976 0.976 1 -
mean 0.957 0.963 0.993

Source: The output of DEAP software ver. 2.1

The aim of this paper was to estimate the technical efficiency of seventeen (17) schools in the Qassim district of Saudi
Arabia using data envelopment analysis with output oriented variable returns to scale for the year 2011. The number of
students who passed the district’s standardized tests was used as the output, and the number of students per school,
the annual expenditure per student, and the number of teachers per school were used as inputs.

The results showed only five faculties were fully efficient in terms of CRS TE, six in terms of VRS TE, which means
that 64.7% of schools wereinefficient. The average efficiency was 0.96.The scale efficiency showed that58.8% of
schools reached the optimal size. So, we can conclude that most Qassim secondary schools reach an adequate
economy size. Nevertheless, we see that the diseconomies scale is 42%. This result gives us an indication that the
secondary schools in the Qassim district could be expanded to accept more students. Accordingly, while we can see
that outcomes in Saudi secondary education are nearing efficiency, overall, there are still improvements to be made.
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