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Abstract  

This research aims to evaluate the institutions of higher education based on comprehensive quality 

standards that have been developed for each member of teaching in higher education institutions. Adopted 

this research on five key elements for the evaluation of faculty members, this formula adopted by the 

standard model to evaluate faculty members. The focus was on scientific performance in the first place and 

the put a higher rate because it is the main focus of the evaluation of faculty, as well as the efficiency of 

teaching. putless proportion of the educational performance and the relationship to the administration 

because they are linked not many the evaluation, as a teaching and scientific performance.  Model includes 

the development of scientific performance by 35%, the efficiency of teaching status to 25%, development of 

educational performance by 10%, development of personal behaviour by 20%, and the relationship 

management mode by 10%, so that the sum of these themes will be 100%.  
Applied this formula on a sample of members of the teaching, so that formed a large database evaluations 

of faculty members.  
Analyzed the data obtained by using an algorithm proposed evaluation, which relied primarily on 

statistical analysis, statistical functions adopted to evaluate each college according to formula set forth. 
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1. Introduction  

Quality in the sense of achieving academic excellence has always been a central value in higher 

education” [1]. Institutions of higher education have their beginning relied on the reputation of 

their faculties to attract students and scholars and to give credibility to their degree programs, 

their graduates, and their researches.  

However, the way Quality Assurance’s key components, Accreditation and Evaluation or 

Assessment, are defined has a great influence on its implementation and impact. Assessment is 

about language regarding the nature of teaching, learning, and appropriate inquiry and power 

regarding how higher education is organized and rewarded. 

The first is academic peer-review-based Accreditation, the second is governmental oversight, the 

third includes the Scientific Education and Management Movements, and the fourth is the 

Accountability movement. Unless these different traditions and their related language and power 

implications are clearly understood and addressed [2].    

The quality issue turn in Central and East-European (CEE) countries, signifying the formation of 

higher education Quality Assurance (QA) policies in view of the transition from elite higher 

education to mass higher education, was marked by influences from outside the region [3]. 
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There is identified five broad approaches for defining quality in higher education. These are (i) 

quality meaning exceptional, where quality is related to conception of excellence; (ii) quality 

meaning perfection, where quality has consistent and error-free attributes; (iii) quality meaning fit 

for purpose, where quality fulfils the perceived requirements of stakeholders; (iv) quality meaning 

value for money; and (v) quality meaning transformation, i.e. quality necessarily involves a 

change from a current to an ideal end state [4]. 

The Technical Working Group “Quality in Vocational Education and Training” of the European 

Commission has developed a Common Quality Assurance Framework (CQAF) for Vocational 

Education and Training (VET) aimed at supporting VET providers in the development, evaluation 

and improvement of QA systems and practices throughout Europe. The QA model presented in 

the CQAF includes four phases[5,6]: 

1. planning (setting goals); 

2. implementation (of actions to achieve the goals set); 

3. evaluation and assessment (evaluation of programmer provision by objectives, and 

assessing the achieved  outcomes); 

4. review, e.g. the discussion of the results of quality assessments among end users, 

detecting causes of underperformance, and translating the conclusions into improvement 

actions. 

Traditional governmental mechanisms for QA of higher education are no longer meaningful in 

most transition countries Emerging markets have demanded new skills, which requires that 

tertiary institutions develop new forms of higher education [7]. 

2. Related Work 

Several researchers in the field of Quality  Assurance Evaluation. There are a number of 

researchers and scientists used the methods of modeling technique based on the mathematical 

technique for evaluation to ensure the quality of the assessment. Some of these researches are 

summarized below: 

Enshun Tian, With the progress of globalization of the world economy and internationalization 

of higher education, both internal and external factors may influence the direction of higher 

education reform. The of higher education by far has shown a  clear tendency :more partners, 

including  government, institution of higher education and society, participate in QA and make  

policies which can respect their needs and interests of  higher education, and a balance between  

autonomy and accountability is expected to be reached. For China, the reform is essential, and it 

should be  aimed to establish a system of QA in which the universities independently guarantee 

their own quality, the government is in charge of macroscopic management, the society 

participate  in the  supervision, and the market adjustment functions spontaneously[8]. 

Darwin D. Hendel and Darrell R. Lewis, One issue facing countries in transition concerns how 

to ensure quality for a broader and more diverse set of institutions. QA processes i.e. 

accreditation, accountability and assessment) have particular relevance today as higher education 

undergoes dramatic changes in countries in transition, as the world becomes more 

internationalized, and as private higher education institutions   increase in number and enrol 

increasing numbers of students. Three questions emerge. Do differences among transition 

countries relative to central control prior to independence explain the current set of QA 

mechanisms? Has the growth of private higher education in transition countries affected how QA 

is conceptualized? Have QA mechanisms been affected by the opening of branch campuses in 

transition countries?[7]. 

Karoline Hollander, The aim of this paper is to present the experience of doctoral candidates 

and junior researchers with standardization of procedures and processes in doctoral education and  
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thereby illustrate the key factors in ensuring quality. However, these key factors are making  the 

process of QA in doctoral education difficult, because a standardization  at doctoral level is even 

more demanding than at bachelor and master levels[9]. 

Ephraim Mhlanga, QA is increasingly becoming an important aspect of higher education 

institutions in developing countries, as expressed in  the development of  relevant  policies, 

structures and  systems at national  and  institutional levels.  This  thesis  critically examines  the 

nature of QA policies and practices in selected  universities in the Southern African Development 

Community (SADC), as well as the  factors that shape these policies. Through a close 

examination of these policies and  practices, the thesis explains why some universities realize 

better quality than others, even though they fall within the same geographical region and share 

relatively similar  historical legacies[10]. 

Rizwan Akram Rana and Prof. Norman Reid, QA in higher education is a mess: the problem 

of quality is embedded in complex set of interacting issues that are the concern to many and 

varied stakeholders. The major aim of this paper was to point out the world-wide education 

reforms, paradigms and theories  for assuring quality in higher education and to discus and 

suggest appropriate and most relevant strategies,  indicators and models of QA  system in higher 

education for Pakistan[4]. 

3. Defining Quality Assurance in Education  

Quality is often described as the totality of features and characteristics of a service that bear on its 

ability to satisfy stated or implied needs. Quality in higher education, according to Article 11 of 

the World Declaration on Higher Education published by the United Nations, is a multi-

dimensional concept, which should embrace all its functions and activities: teaching and 

academic programmers, research and scholarship, staffing, students, buildings, faculties, 

equipment, services the community and the academic environment. It should take the form of 

internal self-evaluation and external review, conducted openly by independent specialists, if 

possible with international expertise, which are vital for enhancing quality. Independent national 

bodies should be established and comparative standards of quality, recognized at international 

level, should be defined. Due attention should be paid to the specific institutional, national and 

regional contexts in order to take into account diversity and to avoid uniformity.   

Quality also requires that higher education should be characterized by its international dimension: 

exchange of knowledge, interactive networking, mobility of teachers and students, and 

international research projects, while taking into account the national cultural values and 

circumstances [11, 12]. For any higher education institution, there are several aspects of 

reputation which are important [11]: 

• It is built upon the competitive elements of quality, reliability, delivery, history and 

            price, of which quality has become strategically the most important. 

• Once a higher education institution acquires a poor reputation for quality, it takes a 

very long time to change it. 

• Higher education reputations, good or bad, can quickly become national reputations. 

• The management of the competitive weapons, such as quality, can be learned like any 

other skill, and used to turn round a poor reputation,  in time. 

Quality is often used to signify “excellence” of a product or service   people talk about “Harvard 

top quality” [13]. In some manufacturing companies the word may be used to indicate that a piece 

of material or equipment conforms to certain physical dimensional characteristics often set down 

in the form of a particularly tight specification. If we are to define quality in a way that is useful 

in its management, then must recognize the need to include in the assessment of quality the true 

requirements of the “customer” – the   needs and expectations[14]. 



International Journal of Database Management Systems ( IJDMS ), Vol.3, No.3, August 2011 

91 

4. Effect of Evaluation on Quality 

Lack of community confidence  and rapid increase in the participation rates, set in train a  trend 

by the governments in the late 1980s to device ways of formally evaluating the  performance of 

Higher Education. The movement for evaluation, came under the strong  influence of the QA 

movement which was sweeping the industry at that  time. Many of  the terminology and practices 

of QA were applied to the  evaluation process as well.       

Invariably, all funding agencies acknowledge the need for autonomy of the institutions in order to 

perform effectively in their own circumstances. At the same time there is also the  need for 

measures to evaluate the performance (i.e. the accountability) of the institution.  Within these 

parameters the evaluating agencies tend to adopt a number of different  approaches to monitoring 

quality in higher education. In general,  they can all be  described as forms of external scrutiny 

conditioned by the prevailing political scene.  

At  the root (the) governments around the world are looking for higher education to be more  

responsive, including[15]: 

 

Making education more relevant to social and economic needs,  

 

• Widening access to higher education,   

• Expanding numbers, usually in the face of decreasing unit cost, and   

• Ensuring comparability of provisions between institutions.’ 

5. Data Quality Assessment ( DQA) and the Data Life Cycle 

The data life cycle depicted in Figure1 comprises three steps: planning, implementation, and 

assessment. During the planning phase, a systematic planning procedure (such as the Data Quality 

Objectives (DQO) Process) is used to define criteria for determining the number, location, and 

timing of samples (measurements) to be collected in order to produce a result with a desired level 

of certainty. 

This information, along with the sampling methods, analytical procedures, and appropriate QA 

and quality control procedures, is documented in the QA Project Plan. Data are then collected 

following the QA Project Plan specifications in the implementation phase. 

At the outset of the assessment phase, the data are verified and validated to ensure that the 

sampling and analysis protocols specified in the QA Project Plan were followed, and that the 

measurement systems were performed in accordance with the criteria specified in the QA Project 

Plan. Then the statistical component of DQA completes the data life cycle by providing the 

evaluation needed to determine if the performance and acceptance criteria developed by the DQO 

planning process were achieved [16]. 
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Figure 1.  Data Life Cycle 

6. Standard Models 

Many QA standards and models exist with a large number of choices. "there are more than 300 

standards developed and maintained by more than 50 different organizations." Popular models are 

the ISO 9001, which specifies requirements for a quality management system within an 

organization and the Software Engineering Institute (SEI) Capability Maturity Model (CMM), 

which provides a framework for continuous software process improvement, although many others 

are used, depending on user goals. The key notion is that they provide guidelines for conducting 

audits,  testing activities, and for process improvement. The CMM approach classifies the 

maturity of the software organization and practices into five levels describing an evolutionary 

process from chaos to discipline[17]: 

Level 1: Initial. The software process is characterized as ad hoc, and occasionally even   chaotic. 

Few processes are defined, and success depends on individual effort and heroics. 

Level 2: Repeatable. Basic project management processes are established to track cost, schedule, 

and functionality. The necessary process discipline is in place to repeat earlier successes on 

projects with similar applications. 

Level 3: Defined. The software process for both management and engineering activities is 

documented, standardized, and integrated into a standard software process for the organization. 

All projects use an approved, tailored version of the organization’s standard software process for 

developing and maintaining software. 

Level 4: Managed. Detailed measures of the software process and product quality are collected. 

Both the software process and products are quantitatively understood and controlled. 

Level 5: Optimizing. Continuous process improvement is enabled by quantitative feedback from 

the process and from piloting innovative ideas and technologies.  
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The challenge for many Mathematical Programming (MP) vendors is to move from    Level 1, the 

chaotic, creative and exciting phase to Level 5 without losing creativity and, most importantly, to 

stay in business. 

7. Modeling Techniques 

The proper application of statistical techniques to data production and analysis is of paramount 

importance. Because the statistical techniques most useful for evaluating data are well known to 

many analysts, only several of those most frequently used will be reviewed briefly here. 

7.1 The Arithmetic Mean 

The Arithmetic Mean of a collection of a numerical values is the sum of these values divided by 

the number of value. 

Equation (1) is used to calculate the arithmetic mean[18]. 

 
 

……………………..(1) 

 

Where   n is the sample size. 

 

= Sum of all the measurements in the sample of size n 

 
The arithmetic mean is also called mean or average. 

Geometrically, the mean of a frequency distribution represents the center of gravity. If the 

frequency curve is considered as a plate of some kind. It will balance at the mean[19]. 

7.2 The Standard Deviation 

There is a practical difficulty associated with using the variance , that is the units in which the 

variance is expressed are not the same as the observations. That because the deviation have been 

squared. This means that if the grads of students are considered, the unit of variance is (point)
2 

. 

To correct this inadequacy and obtain a measure of dispersion for the grads , which will be in 

term "points", the square root of the variance is taken. The square root of the variance is called the 

standard deviation of the variable  x, it is denoted symbolically by S[19]. 

 
 

……………….(2) 
 

Where  n is the sample size. 

 
7.3 The variance 

The arithmetic mean (or average) of the squared deviation is called the variance. The 

variance denoted symbolically  by [19]. 
Its formula is : 

 
    …………………(3) 
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7.4 Coefficient of Variation 

One disadvantage of the standard deviation as a measure of variation is that it depends on the 

units of measurement. For instance, the weights of certain objects may have a standard deviation 

of 0.1 ounce 2.85 milligrams ( which is the same ) , but neither value really tells us whether it 

reflects a greater deal of variation or very little variation. If the objects we are weighting are the 

eggs of small birds, either figure would reflect a great deal of variation, but this would not be the 

case if the objects we are weighting are 100-pound bags of potatoes. What we need in situation 

like this is a measure of relative variation, such as the coefficient of variation [19].                         

                          

The coefficient of variation for a data collection expresses the standard deviation as a percentage 

of the mean. The coefficient of variation indicates the relative amount of variability in a 

distribution. The coefficient of variation is used by decision maker to  compare the variability of 

two or more distribution . 

 To bring this idea out explicitly , the coefficient of variation , of a distribution, is define   as : 
 

……………….(4) 
 

When using the coefficient of variation , the dispersion of the different frequency distribution can 

be compared. 

 

8. Proposed Algorithm For Evaluation 

   Input: 
•   DB for each college. 

Ratios used for each axis 

• The performance of scientific and put his 35%. 

• The efficiency of teaching by 25%. 

• Educational performance by 10%. 

• Personal Conduct by 20%. 

• Relationship management by 10 %. 

  Output: 
• A report for the assessment   of   higher education institutions. 
 

Step1: Extract evaluation of each college by the statistical analysis. 
 

I=0  

     While (I < n) 

 Begin  

    Select the college(i) 

    For i=1 to 6 
Begin 
   Read axis (i) for each Prof. 
  Apply the standards (statistical models) 

End for 

   I =i+1 

 end While 
 

     Step2: Find a final evaluation of the University Depending on the results of formula. 
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9. Experimental Results 

Implementation of the algorithm proposed evaluation data on faculty stock database Appendix A, 

using statistical analysis of these data. Where take a sample from the faculties of the University of 

Anbar, and had the statistical analysis. In this paper, evaluated three colleges scientific and 

humanitarian three faculties of the University of Anbar, then compare the scientific colleges with 

colleges of humanity to find the most homogeneous colleges using the function coefficient of 

variation(COV). 

See appendix A include some sections of code used to implement the algorithm. 

 In the Table 1 notes the number of evaluations of faculty members in accordance with QA 

standards adopted for each teaching: the scientific performance, efficiency of teaching, 

educational performance, personal conduct, relationship management, the evaluation found 

using the law of the final percentage depending on the rates set for each axis. And then find a 

final evaluation for each college, depending on the  final grade for the assessment found that of 

the total assessment of five aspects. After evaluating all the college and found the difference 

between science faculties and colleges to find out any humanitarian colleges more homogeneous.  

The following Table 2 and Table 3 shows the coefficient of variation(COV) between the two 

sections of scientific and humanitarian. also applied for each axis then applied to the value 

resulting from the final Total University the axes. 

Table 1.   Evaluation ratios 

 

colleges 

Perf. 

scientifi

c  

Effici. 

teaching 

Edu. 

performanc

e 

Personal 

behavior 

Relatio. 

management 

Final 

evaluation 

 

Computer 72.653 81.142 79.523 83.33 79.047 78.238 

Science 55.33 82.533 92.33 93.33 91.33 77.033 

Veterinary 

Medicine 

77.77 88.88 90.55 89.722 88.88 85.33 

Law  66.36 81.63 81.818 95 86.3636 79.4545 

Physical 

Education 

73.571 83.5 70 84.687 88.75 79.4375 

Management 

& economic  

69.43 91.4 87 99 95.5 85.2 

 

 
Table 2.   COV for the HUMAN                                 Table (2): COV for the SCIENTIFIC 

 

 

 

 

 

 

SCIENTIFIC COV 

performance of scientific 32.812 

efficiency of teaching 12.115 

Educational performance 15.298 

Personal behavior 10.421 

Relationship management 15.937 

Final evaluation 10.665 

HUMAN COV 

performance of scientific 15.670 

efficiency of teaching 11.518 

Educational performance 14.174 

Personal behavior 12.705 

Relationship management 11.281 

Final evaluation 8.310 
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10. Conclusions 

The study aimed to shed light on the concept of TQM in the evaluation of institutions of higher 

education by discussing the different intellectual visions that dealt with the overall quality 

standards and models. Statistical analysis was used for evaluation depending on the standard 

model to assess the faculty adopted this model to five axes of evaluation. Also the coefficient of 

variation was used for the comparison between the scientific departments and sections of 

humanity to know any of the sections where a more homogeneous plate coefficient of variation 

on each axis and the final value of the evaluation. In this paper found that the College of 

Veterinary Medicine received the highest percentage for the performance of scientific research, 

and either the College of Management and Economics got the highest percentage in the axis of 

the efficiency of teaching of personal conduct and relationship management, and the College of 

Science got the highest percentage in the educational performance. On average, a final evaluation 

of the Faculty of Veterinary Medicine received the highest evaluation. 

The coefficient of variation in the test found that the performance and efficiency of scientific 

teaching and educational performance and relationship management more homogeneous in the 

colleges of humanity, only the personal conduct of scientific faculties more homogeneous. 

Appendix A: 

 
public double  
mean_arithmetic(ArrayList list) 

       

 

 

{ 

         double sum = 0; 

         for (int i = 0; i < list.Count; i++) 

            sum += int.Parse(list[i].ToString()); 

         double res = sum / list.Count; 

         return res; 

 

} 

 

 
public double S(ArrayList xi) 

      { 

         double x = mean_arithmetic(xi); 

         double sum = 0; 

         for (int i = 0; i < xi.Count; i++) 
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             sum += Math.Pow((int.Parse(xi[i].ToString()) - x), 2); 

         double res = sum / (xi.Count-1); 

         return res; 

 

      } 

 

 

public double CV(ArrayList xi1) 

      { 

         double s1 = Math.Sqrt(S(xi1)); 

         double x = mean_arithmetic(xi1); 

         double res = (s1 / x) * 100; 

         return res; 

 

     }  
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