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Abstract: The purpose of present research is to determine the productivity and ranking the faculties of 
physical Educationand sport sciences according the model of DEA. Therefore, all the faculties of 
physical educationand sport sciences in Iranian Azad University were selected as sample (N=28). DEA 
is one of the most important nonparametric methods in order to evaluate the function of decision-
making units. The model of Bcc (Banker and charens and Coperl) is one of the most important models 
in this method looking for the values of the inputs and outputs in order to determine the productivity of 
the faculties in which productivity can be variable in comparison with the scale (increasing, fixed, 
decreasing). In this method the collected data are divided into input indices having the nature of 
expenditure (Badjet, members of scientific board, clerks) and output indices having the nature of 
production (education, research, specific services). After devoting some values to inputs and outputs 
that can be implemented by using the opinions of the scope of experts, the data evaluating model 
“enter” function through the software EMS² and the productivity the units will be specified. The 
finding demonstrated that 11 faculties possessed a good amount of output according to the input 
resources and 18 ones did not possess such a quality. 
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INTRODUCTION 
 
 Any wise and sensible person wants to do the best work and get the best advantage. Knowing this fact, the 
essence of productivity is realzed. Focusing on productivity has become on essenciality these days because life 
in today’s complex and modern world is involved with two general characteristics (limited sources and 
facilities, anlimined needs and demands) (5). 
 As a matter of fact, productivity is a realistic attitude towards life and work and also a criterion through 
which to improve the current circumstances. In fact, productivity means fair belief in the human’s progress (8). 
Fabricant (1962) stated that productivity is always the ratio of output to input. It is not right to believe that we 
can merely use the concept of productivity in industrial productions or agriculture. Productivity can be used in 
any organization or system such as educational, productive, servant and agricultural (1). 
 The matter of productivity and it’s measurement in the universities (that are among servant organizations) is 
a comparatively modern issue because this subject has been studied in industries and factories more than other 
parts. It is an old question that how much the ministry of education has been able to carry out its mission. 
 Besides, in recent years the growing trend of the ministry of education has prompted a reduction in the 
quality of education in this ministry. 
 Therefore, we can expect the success of educational programs in the universities according to the 
productivity scales determined for them.(7,9) the necessity of the societies to possess the social, educational, 
health and cultural benefits of sport leads to the four detion of sport faculties in different countries such as Iran. 
Faculties like other educational ministries began their job by injecting human, financial and physical resources 
and submit the results of the work that are training expert human force, research works and expert services to 
the society and university in the process of teaching and studying. Though the Iranian ministry of education in 
general and physical education faculty in particular have been developed considerably in terms of quantity in 
state universities and specially in azad Slamic universities, determining efficiency and effectiveness of this 
scope of educational system is open to discussion(4,6). Different methods have been proposed in order to 
measure the productivity of scientific and research centers. These methods can be ramified into two main 
categories :1.parametric methods 2. Nonparametric methods. Firstly the parametric methods are used only for 
the units that have one output, secondly, in this method a variable should be used as pre-hypothesis. On the 
other hand. In nonparametric method no variable is considered as pre-hypothesis. In fact in this method, there is 
an attempt to make an experimental variable through in implemental observations. Data Envelopement Method 
(DEM) is one of the main nonparametric methods in order to evaluate the function of decision-making units. It 
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is so effective in measuring the productivity and evaluating the efficiently of clinical centers, banks, universities 
and etc. (3, 1, 20) many studies have used this method. Some of them will be discussed here briefly. 
 Jahanshahlu et al., (2000) implemented a research by the name of “a review of ranking methods through 
DEA” and submitted a new method in order to rank educational units as a result(2). Martin (2006) carried out a 
research by the name of “the usage, of DEA in evaluating the performance of the faculties in 
ZaragovaUniversity in spain”. In this research 52 faculties were studied and their strength and weekness was 
specified as a result (14). 
 Reichmana (2004) determined the productivity of the libraries of English teaching in Austrailia, German, 
Switzerland, America and Canada by DEA method and come to the conclusion that 10 libraries of 118 ones had 
complete productivity (15). Hedari Nejad (2002), Shahriari (2003) and Vargassetal (2000) used DEA in order to 
evaluate the function of different faculties in the universities (3, 8, and 18). According to the implemental 
researches, the current research wants to use DEA in order to determine the productivity and grade the faculties 
of physical education. 
 
Methodology: 
 Furell (1957) put forward nonparametric methods for determining productivities for the first time. Charnes, 
Cooper and Rhodes invented a method in 1978 as an expansion to furell’s work. In this method, it is possible to 
compare the units having several inputs and outputs. 
 In order to reach this goal, some value should be devoted to each input and output so that the inputs and 
outputs of each unit mix into one input and one output. Then, productivity will be measured through the 
following formula: 

 
 
 Mathematically speaking, this formula is stated in this way  
 

 
 
in the question (1-1), P refers to the productivity of decision making unit, U refers to output values, Y refers to 
the amount of outputs, T refers to the sum, V refers to the input values and X to the amount of inputs. The 
method is called Data Envelopment Analysis (DEA). There are two models of DEA looking for the values of the 
inputs and outputs and seeking to calculate productivity through them. The difference between these two models 
is the ratio of outputs to scale meaning a logical relationship between the outputs and inputs. 
 A: CCR Model: 
 This model is the initial model of DEA put forward by banker, Charens and Cooper. It calculates the 
productively and efficiency of the units with the assumption that the ratio of output to scale is fixed. 
 Its formula goes as follows: 
 

 

 
 

 
 

 
 
 In this model that is equivalent to the function model (1-1) mathematically,  refers to input vector,  
refers to output vector of decision making unit (faculty) and the variable   refers to the efficiency of the unit. 
 B: BCC Model: 
 Once the output is not fixed in terms of scale, the model CCR is not capable of calculating the productivity 
and efficiency. Therefore, Banker, charens and Cooper (1984) put forward the BCC model in which the output 
can be variable in terms of scale (increasing, fixed or decreasing). Here, we refer to the mathematical structure 
this model we are going to use in this research. 
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 The entire difference of this model from CCR is a new provision that is added to the subject, through which 
we can specify the productivity in .terms of scale (3, 14, 13, and 15). 
 The definition of output and input  
 There are 29 academic units in a Azad  universities in Iran in which students are studying in the major of 
physical education and sport sciences in B.A, MA andPh.D. and technician. The statistical sample of this 
research consists of all the managers and presidents of the faculties and boards of physical education and sport 
sciences in open universities all over the country. All the subjects were chosen as sample. 
 The subjects answered to the questionnaire of evaluating productivity indices. The determination of 
productivity was implemented in a range of 4 years from 2001 to2005. The inputs and outputs of the system 
should be determined before going for productivity through DEA. Therefore the collected data were divided into 
input with the nature of expenditure and output with the nature of production. Input indices are divide in to two 
branches (Budjet, members of scientific board and clerks) and the output indices are divided in to three branches 
(teaching, research and special services). The necessary inputs and outputs for determining the function of the 
faculties and scientific boards of physical education in the three sections of teaching, research and special 
services were determined according to the implemental researches inside and outside the country and the 
information extracted from the national exploitation organization of Iran, ministry of education and the members 
of the committee of cultural revolution (fig 1) (3, 16, 17, 19). The data entered the assessment model after 
devoting suitable values to inputs and outputs that can be done through the opinions of the scope of experts. 
Then the data were analyzed through the software EMS (Efficiency Measurement system) and the productivity 
of each unit was determined (3, 12). The results of some DEA classic models for these units are presented in 
table 1.  
 
Findings: 
 In this stage, the necessary values were devoted to the input and output variables and the mathematical 
model of DEA was carried out and the productivity of these faculties was calculated after collecting quantitative 
educational, research and special services data from the faculties and scientific boards of physical education and 
sport sciences of Azad universities. The specific characteristic of the model DEA is that it presents the needed 
output and input in order to reach the maximum productivity for these units according to the nature of the input 
and output indices and also the importance of these indices in terms of the function of the faculties and the 
scientific boards of physical education. The other important point is that the BCC model performs this process 
for each decision-making unit separately. The analysis of the results of the expected productivity in the 
mathematical model of DEA is presented here: the amount of productivity in 11 faculties and scientific boards 
of physical education is 100% (Oramieh, Borujerd, Taft, Central Tehran, Zahedan, Saveh, shiraz, Karaj, 
Mobarakeh, Mashhad, Malayer) meaning that they possessed a good amount of output according to the input in 
terms of educational, research and special services function and had a good productivity. Therefore, these 
faculties are considered as criterion and a reference and the other faculties should be compared with them in 
order to get to an entire productivity. According the reference faculties do not need to increase their output. 18 
faculties and scientific boards of physical education possessed low amount of productivity (Ashtian. Arak, 
Arsenjan, Eslamshahr, IlamBojnured, Boshehr. Tabriz, Khurasgan, Dezful, Dorud, Rasht, Zahedan, Ali 
abadkatul, ghiamdasht, Kerman, Kermanshah, Hamedan). 
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Fig. 1: The proposed model for the necessary inputs and outputs in order to determine the function of the 

faculties and scientific boards of physical education and sport sciences. 
 
Table 1: The obtained productivity and the needed grade in order to increase the outputs and in order to increase the productivity according 

to the BCC mathematical model in terms of the output nature. 

Row 
The name of the 
faculty or 
scientific board 

Productivity 
grade 
(percentage) 

The needed 
grade for the 
budget (Millen 
Tomas) 

The needed 
grade for the 
scientific 
board 
members and 
clerks 

The needed 
grade for the 
teaching 
output 

The needed 
grade for the 
research 
output 

The needed 
grade for the 
special 
services 
output 

1 ashtian 20%  0 0 65 0 55 
2 Arak 5/39%  0 0 87 0 73 
3 Arenjan 39%  0 0 64 0 0 
4 Orumieh 100%  0 0 0 0 0 
5 Eslamshahr 52%  0 0 77 0 96 
6 Ilam 93%  23000000 0 0 24 0 
7 Bujnourd 33%  0 0 59 0 74 
8 Borujerd 100%  0 0 0 0 0 
9 Bushehr 24%  0 0 52 0 20 
10 Tabriz 99%  0 5 52 0 58 
11 Taft 100%  0 0 0 0 0 
12 General Tehran 100%  0 0 0 0 0 
13 Khurasgan 31%  33000000 0 36 0 0 
14 Dezful 99%   3 0 0 0 
15 Dorod 20%  0 0 2 17 0 
16 Rasht 43%  0 8 0 0 4 
17 Zahedan 100%  0 0 0 0 0 
18 Saveh 100%  0 0 0 0 0 
19 Shiraz 100%  0 0 0 0 0 
20 Ali Abad katul 13%  0 0 31 28 0 
21 Ghiamdasht 14%  0 0 64 0 0 
22 Karaj 100%  0 0 0 0 0 
23 Kerman 3%  0 11 7 47 0 
24 Kermanshah 78%  0 0 13 0 42 
25 Mobarakeh 100%  0 0 0 0 0 
26 Mashhad 100%  0 0 0 0 0 
27 Malayer 100%  0 0 0 0 0 
28 Hamdean 19%  0 0 42 0 0 
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 The model is capable of saying that which part or sections have low productivity and should increase their 
productivity as a result. No answer was delivered from 6 of the faculties and physical education boards (Ahar, 
Sari, Shoshtar, Malekan, Najafabad, Tuiserkan ) or the received information by them was deficient. They have 
mentioned a shift in management and not having access to correct information as a reason for not answering. 
 
Discussion and conclusion: 
 According to the results regarding the productivity of the faculties and physical education boards of Open 
University obtained through Data Envelopment Analysis (DEA) (BCC), we can calculate the productivity of 
each faculty and provide better instruments for decision making, policy making and comprehensive planning in 
these boards and faculties and make the necessary predictions in order to eliminate the deficiencies and meet the 
needs in educational, research and special services programs and to make a fair compete between the boards and 
faculties leading to improvement of the quality of scientific board members and students and the promotion of 
the major of physical education and contributing to its practicality in the society. 
 The most of the researches implemented in the country emphasized on two educational and research indices 
and made no reference to special services. We can refer to a research by Heydarinejad (2003) carried out by 
Data Envelopment Analysis (DEA) and a shared collection of values that determines the productivity indices of 
the faculties and scientific boards of physical education inState university throughout the country. Some of the 
researches using Data Envelopment Analysis (DEA) in order to evaluate the function of decision-making units 
are asfollows: A research by Friedman at al., (1998) using DEA and Data specification Analysis in order to rank 
academic units (11). A research by Vargas et al., (2000) using a combination of  DEA and confirmative factor 
analysis in order to evaluate the outputs of the academic educational boards. A research by Martin (2006) using 
DEA in order to evaluate the function of the faculties in Zaragowa University. 
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