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ABSTRACT
This thesis investigates the effects of implementing the rational management in an innovative way in Technical Educational institution in India to achieve the business like operating performance. Based on the analysis of present technical education system in India, we have tried to find the backlogs in the present system and to devise a model that will try to address the problems of present and also encourage students for innovations and research orientation.

The model is presented as the combination of theoretical study, experimental work and latest practical exposure. The model education institutions are basis of complete transparency, accountability, responsibility, encouragement for innovations, problem solving and research. It concentrates on theoretical knowledge with practical aspect for quality education, to streamlined the problematic areas and rectify for the betterment of the institution.
The model is based on the technique of Analytic Induction Qualitative analysis methodology and rational decision making. This model also provide for continuous pursue of excellence by mean of authority, responsibility and innovations. For the innovations promotion it take in consideration of the 3-component creativity model which unleash the inherent creativity potential of the students.
Keywords: organizational behavior, services organization, services design, quality control, rational management.

CONTENTS
CERTIFICATE………………………………………………………………………2
AKNOWLEDGEMENT……………………………………………….....................3
ABSTRACT………………………………………………………………................4

LIST OF FIGURES…………...………………………………………….................6
Chapter 1 INTRODUCTION…………………………………………….................7
Chapter 2 LITERATURE REVIEW…………………………………....................10

  2.1 Rational management…………………………………………………11

     2.1.1 Assumptions……………………..……………………………….12

     2.1.2 Steps for applying rational management………………………...12

     2.1.3 Common Biases and Errors……………………..………………..13
     2.1.4 Individual differences……………………..………………………16
  2.2 Creativity..……………………..………………………………………21

  2.3 Analytic induction Qualitative analysis methodology……………….24
  2.4 The Education System in Germany……………………..……………27
  2.5 The Training……………………..……………………..……………...31
  2.6 Transfer of Training……………………..…………………………….40
     2.6.1 Social support……………………..……………………..………..41
     2.6.2 Feedback within the work-related network……………………….42
     2.6.3 Motivation to transfer……………………..………………………45
     2.6.4 Method Context and participants……………………..………….47   
     2.6.5 Feedback within the social network………………………………49
2.7 The Deductive approach………………………………………………..54
2.8 The Inductive Approach………………………………………………..55
Chapter 3 THE MODEL DESCRIPTION……………………………....................57
1.1 The Assumptions…..………………………………………….57
1.2 The Components of the model…………………….................60
1.2.1 The Academics….…………………………………………..60
1.2.2 The Laboratory System……….…………………...............69
1.2.3 The Production Unit……..…………………………………69
1.2.4 The Examination Section…………………………………..70
1.3 The Administrative Structures……………….………………71
1.4 Selection of student for the institution……………………….72
1.5 CONTROLS IN THE SYSTEMS……………………………74
1.5.1 Teacher-Production Unit Controls……………...................77
1.5.2 Evaluation System Controls.…………..…………………..79
1.5.3 The laboratory Section Controls…………………………...82
Chapter 4 DISCUSSIONS………………………………………………………….89
        4.1 Benefits…………………………………………………………….89
                   4.2 Drawbacks…………………………………………………………93
Chapter 5 CONCLUSIONS………………………………………………………..95
Chapter 6 REFERENCES………………………………………………………….97
LIST OF FIGURES

FIG.1 3-Point Creativity Model…………………………………………………..21
FIG.2 Human Resource Development……………………………………………58
FIG.3 Total System Control Diagram…………………………………………….75
FIG.4 The Faculty-Production Control Diagram…………………………………77
FIG.5 Evaluation System Control Diagram…………………………………....82
FIG.6 Laboratory Section Control Diagram………………………………...84
Chapter-1
INTRODU​​​​CTION ​
The aim of vocational education institutions is to train qualified work power for vocational areas [1]. Most educational organizations take their responsibilities seriously as they pursue competent educators, appropriate planning and curricula, best available methodologies and processes, and outstanding materials and infrastructure. Nonetheless, educational organizations often fail to provide an adequate educational experience, or ultimately do not satisfy “learner expectations”. [2] In India, some studies have been and are still being done on different aspects of technical education.  

       
Three important elements needed by industry can be listed as, raw materials, manpower and machine power. Industry is the driving force for the countries economy which is following to the technological developments to compete world markets. Manpower must be well trained to achieve success for the production processes. [3] 

      
Vocational and technical education is described as to educate people who can turn knowledge into production, know contemporary and academic methods, make comments, solve problems, and take responsibility and initiative in the production and development of materials and services. [4] All this is possible when our engineers are quality engineers.

       
The foundation of Asiatic society marks the beginning of public interest in scientific research. In India, engineering education has been started in later half of 19th century. Now India has a broad infrastructure for science and technology. 
The technical education system in India can be broadly classified in 3 categories: 
a) Central Government funded Institutions.

b) State Government funded institution

c) Self financed institutions. 
The Ministry of Human Resource Development caters to program at undergraduate, PG and research level. The technical education system in India covers engineering, technology, management, architecture, pharmacy etc [5]. But in this paper, we have considered only engineering technical education.
        
Most of these institution having, the system of the theoretical study and practical’s going on side by side. Despite being elaborative placed Indian model is not producing desired results. This could be done by only removing the present bottleneck of the technical education and provide them with world class infrastructure which is still a thing on the papers.
        
This model can be applied anywhere in the world and same results are supposed to be obtain as it eliminate the irrationality of decision made by human decision. [6]




This paper has employed the technique of Analytic Induction Qualitative analysis methodology [7], [8] and rational decision making [6]. 
On the basis of our understanding problems of Indian system, we present an alternate system of education that try to solve the educational problems from the point of view of Indian system. The methods of Analytic Induction Qualitative analysis is used in analysis of the present system, model proposed and their utility. Firstly, all the possible problems of Indian technical education system are enlisted. Secondly, the problems having most adverse impact are selected to work upon. Thirdly, possible solutions of the problem are enlisted and their impact analyzed [7], [8].  Fourthly, technical education and its management system of other countries are also studied [9], [17], [18], [19], [20], [21], [22], [23]. Fifthly, the model is devised with required modification. Qualitative analysis methodology was used to examine the components of Technical education systems of India.

Rational management is the art of making decision which is best suited to a condition. They eliminate the variations from person to person as they are not arbitrary but based on fact. [6] It is used for making decisions not on the discretion but based on facts and most probable result.

Based on the Analytic Induction Qualitative analysis methodology and rational decision making, this theoretical model has evolved. 

Chapter-2

      Literature review
Education and occupation are correlated in many ways and this connection is not a pre-determined one. Both systems complete each other and have relationship in an active way. The quality and quantity growth of coordinated and suitable relationship of the two is some type of progress that manifests their efficiency in the entire social system. In order to determine the structure of occupation demands to manpower, evaluation of the past and present condition, and information on the growth procedures in different sectors of the country, production methods and their range of application is a necessity. All those relationship require a precise knowledge on the educational structure of human forces to occupy social jobs. The demands structure of people in a society and the educational structure of human forces for work market could be useful in most optimum way if the planning made for the two is coordinated, related and balanced. In future years, the impacts of scientific and technology improvement in social-economic growth will be a definite factor and this reveals essential quality changes in the whole process of production and service provision in the societies. Obviously, the growth resources of a society undergo increasing changes and this does not depend on expansion of quantitative sources but rather to a constant increase in the efficiency of planning and individuals. By studying the composition of individuals who work in education institutes or have graduates every year on one hand and evaluating the demands of general issues in the economic, social and industrial development plan, one could perceive that the two programs did not take the same path in their objective movements and there will be shortages in specialized and technical man power for the country in future, caused by disregarding this basic point [24]. 
Maintaining technical currency is a major concern for all professional engineers, industry leaders likewise recognize this as a significant challenge for the wellbeing of their companies; maintaining technical vitality of human resources is just as important as maintenance and repair of capital equipment [25]. The aim of the study is; to progress students abilities by:
1) giving meaningful and permanent learning to students

2) Associate study with real life
3) Thinking logically, analyzing, making synthesis, reaching knowledge and commenting during mathematic learning through scenarios [46].
2.1 RATIONAL MANAGEMENT
Rational management is the art of making decision which is best suited to conditions. They eliminate the variations from person to person as they are not arbitrary but based on fact [59]. These if taken by any person in a given condition give same results. These eliminate the fluctuation part of human mood and bring about the consistency required in the decision making. The decision making under the rational management is unbiased, optimized, scientific, constantly evolving. 

2.1.1 ASSUMPTIONS
Requirements (assumption) before applying the rational management are: 
Firstly, Problem clarity: - there must be the clarity of the problem or intention. The intention of improvement is also considered the problem in this head. 
Secondly, clear preferences: - the number of the parameters, steps, features, characteristics and functions must be clear.

Thirdly constant preferences: - the preferences must be constant on the time span of the planning. 

Fourthly, maximum payoff: - there must be maximum payoff in the mind while we are applying the rational management. 

2.1.2 STEPS FOR APPLYING RATIONAL MANAGEMENT
The common steps for applying the rational management in any system can be understood as:-

1. Define the problem: - it is observed to be a important step of this approach. The broader the problem is defined, the broader is the sense of understanding, more are the chances of getting better solution.

Identify decision criteria: - this step indicate the parameters, steps, features, characteristics and function that the management want to see from the institute.

2. Allocate weight to criteria: - now allocate the weight age to all the parameters, steps, features, characteristics and function relative to their importance the institute wants to work on.

3. Develop the alternatives: - now the brain storming session is going to be organized and in most of the cases we will find that more than one solution exit.

4. Evaluate the alternatives: - now evaluate the alternatives that have been developed with pros and cones of each, practicality etc.

5. Select the best alternative: -now select the best alternatives.

The educational institute if left without innovation will become the house of skilled labor. Also to make a institute to serve for the nations need there must be new innovations and research and problem solving mechanism of the industry. We have considered the model also work for encouraging creativity in the pupils. We have considered 3 point creativity model. These include Expertise, Creative Thinking Skill and Intrinsic Task Motivation. This has been discussed in detail later on.
2.1.3 COMMON BIASES AND ERRORS
1. Over confidence bias: - We overestimate our being correct. The   weakest shows more tendencies towards showing more overconfidence. Studies have shown that when people think they are right 65 to 70 % they actually right only 50% or less [26]. So as the decision makers and faculty become more knowledgeable about a issue, the less likely they are to display overconfidence [27]. 
2. Anchoring biasing: - this is the caused by the first reaction we get after listening to a scheme. This is a tendency to fixate on initial information [28]. Once set, we then fail to adequately adjust for subsequent information. In this it appears as our mind five a disproportionate amount of emphasis to the first information it receives. So initial impressions, ideas, prices, and estimates, carry, undue weight relative to information received later [29]. This can be dangerous in negotiations, discussions and interviews. 
3. Confirmation bias: - we always look for data that shows the area of our interest. The rational decision making process assumes that we objectively gather information, but selectively gather information. We seek to seek out information that reaffirms our past choices and we discount information that contradicts past judgments [30], [31]. We tend to accept information at face vaue that confirm our preconceived views. It also leads us to give too much weight to supporting information and too little to contradictory information.
4. Availability bias: - this indicates that we usually put our decision on recent data or incidence. This bias can also explain why managers, when doing annual performance appraisals, tend to five more, weight to recent behavior of an employee than those behavior of six or nine months ago [32].
5. Representative bias: - Many people go for the decision on occurrence by inappropriately considering the present situation. We are guilty of falling into the representative bias at times [33]. So we frequently predict the performance of a new thing without relating it to others.

6. Escalation of commitment: - it is the tendency of staying with a decision even when there is clear evidence that it is wrong. Escalation of commitment has obvious implications for managerial decisions. People in an effort to appear effective get motivated as increasing commitment to previous actions conveys consistency [34].  Towards consistency when switching to another course of action may be preferable. 

7. Randomness error: - it is the tendency to believe that we can predict the outcome of random movement e.g. stock exchange. Decisions making becomes impaired when we try to create meaning out of random events. One of the most serious impairments caused by random events is when we turn imaginary patterns into superstitions [35]. 
8. Winner’s curse: - One, who most overestimate, is usually the winner, larger losses [36]. Like in the case of auction typically pay too for the winning item. 
Unless the person undervalue, there is a good chance that the winner paid too much for the item as the person who overestimate the most is the winner.
9. Hindsight bias: - our tendency to believe that we have accurately predict the outcome this is known finally. It reduces our tendency to learn from past. In this the person falsely believes that he has accurately predicted the outcome of an event, after the outcome is actually known [37]. It permit us to think that we’re better at making prediction than we really are and can result in our being more confident about the accuracy of future decisions than we have a right to be. So the hindsight bias seems to be a result of both selective memory and our ability to construct earlier prediction [38].
10. Intuition decision making: - it is an unconscious process created out  of distilled experience [39]. It can be a powerful force in decision making. The expert’s experience allows him or her to recognize the pattern in a situation and draw on preciously learned information associated woth that pattern to arrive at a decision choice quickly. The result is that the intuitive decision maker can decide rapidly based on what appears to be very limited information. People use intuition decision making generally in conditions like [40]:
a) There is high degree of uncertainty. 

b) There is little precedent to draw on.

c) When variables are less scientifically predictable.

d) When “facts” are limited.

e) Facts don’t clearly point the way.

f) Analytical data are of littler use

g) When there are several plausible alternatives.

h) Time is limited and pressure to come up with the right decision.

2.1.4 Individual differences

Every individual has its own method of thinking and there are natural as well as personal, cultural etc. reasons for these differences. Some of the reasons are listed here as: -

1. Personality: - there are various features of personality that effect that the decision making for example conscientiousness, achievement striving, dutifulness, self esteemed etc. [41]. This factor has not been researched much and still an untouched area of human behavior. 
2. Gender: - Rumination refers to reflecting at length [42]. In term of decision making, it means over thinking about problems. Women are more likely than men to engage in rumination. Studies show that women much spent more time than men in analyzing the past, present and future.  This seems that lead to more careful consideration of problems and choices but it also make problem harder to solve, increase regret over past decisions, and increase depression. So women are nearly twice, as likely as, men to develop depression.  The difference seems to lessen with age. Differences are largest during young adulthood and smallest after age 65, when both men and women ruminate the least [43].
3. Performance Evaluation: - people are strongly influenced in their decision making by the criteria on which they are evaluated. And they also ensure that negative report do not reach the boss by using good part of their time for the same. For example the instructors who want to receive favorable evaluations will decide not to fail too many students.
4. Reward System: - this also influences the decision makers by suggesting to them what choices are preferable in term of personal payoff. This set the orientation of the employees in a particular direction. 
5. System Imposed Time Constraints: - organizations imposed deadlines on the decisions. These conditions create time pressures on decisions makers and often make it difficult, if not impossible; to gather all the information they might like to have before making a final choice.

Ethical decision criteria: an individual can use three different criteria in making ethical choices [44]:
1. Utilitarianism: it I to provide the greatest good for greatest number. This view tends to dominate business decision making. It is consistent with goals like efficiency, productivity, and high profits. 
2. Focus on right:  this calls on individuals to make decisions consistent with fundamental, liberties and privileges as set forth in documents e.g. constitution, in other words, no violation of individual rights. For instance use of this criterion would protect whistle-blowers- individuals who report unethical or illegal practices by their employer to outsider- when they reveal unethical practices by their organization to the press or the government agencies on the ground of their right to free speech.
3. Justice: this requires individuals to impose and enforce fairly and impartially so that there is an equitable distribution of benefits and cost. It justifies paying equal wage for a given job, regardless of performance differences, and using seniority as the primary determination in making layoff decisions.

Each of these criteria has advantage and liabilities. A focus on utilitarianism promotes efficiency and productivity, but it can result in ignoring the right of some individuals, particularly those with minority representation in the organization. The use of right as a criterion protects individuals from injury and is consistent with freedom and privacy, but it can create an overly legalistic work environment that hinders productivity and efficiency. A focus on justice protects the interests of the underrepresented and less powerful, but it can encourage a sense of entitlement that reduces risk taking, innovation and productivity. 
These biases and error in one form or mixture exist with all of us. With the help of knowledge and experience we can reduce it. Some of the methods [45] for removing the biases and errors can be listed as:-

1. Focus on goals: - this is an important step. Without goals we can not be rational as: it is very difficult which information is relevant and which irrelevant, difficult to choose alternatives. Clear goals make decisions making easier and help you to eliminate options tat are inconsistent with your interests.

2. Look for information that disconfirms your belief: - one of the most effective means for counteracting overconfidence and the confirmation and hindsight biases is to actively look various ways we could be wrong, we challenge our tendencies to think we’re smarter than we actually are.

3. Don’t try to create meaning out of random events: - the educated mind has been trained to look cause and affect relationships. When something happens, we ask why. And when we can’t find reasons, we often invent them. You have accepted that there are events in life that are outside your control. Ask yourself if patterns can be meaningful explained or whether they are merely coincidence. Don’t attempt to create meaning out of coincidence.
4. Increase your options: - no matter how many options you’ve identified, your final choice can be not better than the best option set you’ve selected. This argues for increasing your decision alternatives and for using creativity in developing a wide range of diverse choices. The more alternative our can generate, and the more diverse those alternatives, the greater your chance of finding an outstanding one.
Difficulty in applying the rational management in educational institutions:

1. Insufficient data available: The rational management aspects have been applied to a very few institutions. So the sample size for study the relevance and success is very small.

2. Time factor in audit works:

a. The planning of audit process

b. The collection data from different sources.

c. Time and cost relating to interpretation and analysis of data is required.

4. Cost factor: A lot of time and money is requiring for:

a. Relating to set up the production unit.

b. Cost related to storage of data for the audit work.

 5. System inertia: - this is the resistance provided by the sysyen to new system or any change. The resistance will in the form.
a. Institutions are subjected to bureaucracy. The bureaucracy     system in the institutions has become very strong that is one of the problems of Indian technical education system. This led to postponing the decisions and takes a longer time to execute.
b. Institutions usually detest publishing their data for public scrutiny. The institutions are not traditionally habitual of make their data for public scrutiny.


c. The accountability will be opposed in most cases.

6. Organization Constraints: -

a. Performance evaluation: no one will give negative information to flow and hide it.

b. Reward system: - person decides for the decision that gives them the maximum payoff in term of promotion or monetary help.

c. Already existing regulation

d. Time imposed constraints 

e. Historical precedence: - the past decisions also influence the new decision.

2.2 CREATIVITY
Rational decision maker need creativity, the ability to produce novel and useful ideas. It allows the decision maker to more fully appraise and understand the problem including seeing problems others can’t see. 

Creative potential: - most people have creative potential that they can use when confronted with a decision making problem. Intelligent people are more likely to be creative [47]. But people differ in their inherent creativity and exceptional creativity is scarce. Other traits found in creative people are: independence, self-confidence, risk taking, an internal locus of control, tolerance for ambiguity, and perseverance in the face of frustration [48].
3 point creativity model (fig. [49]):- 
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FIG. 1 3-Point Creativity Model

1. Expertise: - it is foundation for all creative work. The potential of the creativity is expanded when individuals have abilities, knowledge, proficiencies, and similar expertise in their field of endeavor. For example you will not find someone with a minimal knowledge of programming to be very creative as a software engineer.

2. Creative thinking skill: - this encompasses personality characteristics associated with creativity, the ability to use analogies, as well as the talent to see the familiar in a different light. That depends upon a lot of factors [50] like company of creative persons, good mood, etc. 
3. Intrinsic task motivation: - this is the desire to work on something because it is interesting, involving, exciting, satisfying or personally challenging. This motivational component is what turns creativity potential into actual creative ideas. It determines the extent to which individuals fully engage their expertise and creative skills. It is found that most creative people love their work. So importantly, the individual’s work environment can have a significant effect on intrinsic motivation. Work environment stimulants that have been found to foster creativity include a culture that encourages the flow of ideas , fair and constructive judgment of ideas and rewards and recognitions for creative work; sufficient financial, material, and information resources; freedom to decide what work is to be done and how to do it; a superior who communicates effectively, show confidence in others, and support the work group; and work group; and work group members who support and trust each other [51]. 

These steps indeed provide a way to creativity and innovations. Each step is important in it-self and deserves its location. 
2.3 ANALYTIC INDUCTION Qualitative analysis methodology
Analytic induction refers to a systematic examination of similarities between various social phenomena in order to develop concepts or ideas. Social scientists doing social research use analytic induction to search for those similarities in broad categories and then develop subcategories [58].

Analytic induction is a method of data analysis described by Florian Znaniecki [52] who named the method and systematized many of the associated ideas. However Znaniecki was careful to note that the essence of analytic induction has been used repeatedly throughout history, particularly by scientists in the physical sciences (he cites numerous examples from physics and biology). That essence involves “. . . inducing laws from a deep analysis of experimentally isolated instances". 

Analytic induction can be contrasted with defining and using terms in advance of research. Instead, definitions of terms are considered hypotheses that are to be tested. Inductive, rather than deductive, reasoning is involved, allowing for modification of concepts and relationships between concepts occurs throughout the process of doing research, with the goal of most accurately representing the reality of the situation.

Znaniecki lists several steps in the analytic induction process: 1) develop a hypothetical statement drawn from an individual instance, 2) compare that hypothesis with alternative possibilities taken from other instances. Thus the social system provides categories and classifications, rather than these being imposed upon the social system. Progress in the social sciences is escalated further by comparing aspects of a social system with similar aspects in alternative social systems. The emphasis in the process is upon the whole, even though elements are analyzed as are relationships between those elements

A decade and a half later Cressey [55] summarized Znaniecki’s rather complex and detailed description of analytic induction in the form of six steps. These are: 
1) a phenomenon is defined in a tentative manner
2) a hypothesis is developed about it
3) A single instance is considered to determine if the hypothesis is confirmed
4) If the hypothesis fails to be confirmed either the phenomenon is redefined or the hypothesis is revised so as to include the instance examined

5) Additional cases are examined and, if the new hypothesis is repeatedly confirmed, some degree of certainty about the hypothesis results
 6) Each negative case requires that the hypothesis be reformulated until there are no exceptions.

Glaser and Strauss [53] in their now famous introduction to constant comparative analysis, briefly describes analytic induction and contrasts it with their own method of analysis. They emphasize that analytic induction involves generating theory as well as testing theory in a provisional manner, whereas their own approach emphasizes the generating function (and thus is termed "grounded theory") without testing.

Judith Goetz and Margaret LeCompte [54] outline analytic induction in six steps, summarizing much of the previous literature on this method of analysis [an additional step described in an adjacent paragraph of their discussion is included here at its respective position]: 
1) Scanning of data collected in field notes to identify categories and attributes
 2) Additional scanning of the data for other examples of categories
3) Creating typologies for categories
4) Determining the relationships that exist between categories

5) Creating hypotheses from the relationships discovered

6) Seeking examples that contradict hypotheses
7) Continually refining hypotheses until all examples are accounted for and explained.

Goetz and LeCompte note that while analytic induction is a generative approach, it can be combined with enumerative strategies. They also note that analytic induction is particularly useful in the initial phases of research and is not limited to a specific variety of analytic unit [thus correcting Glaser and Strauss’ overemphasis upon causation]. Bogdan and Biklen [56] emphasize that the initial hypotheses in analytic induction are derived from data, particularly from initial observation and interviews.

Katz [57] describes some of the weaknesses of analytic induction. One obvious difficulty is that the quest for universal explanation is elusive. He believes that the test of success is not a comprehensive explanation, but rather the degree to which changes in constructs and hypotheses explain the phenomenon with few exceptions. The desire for an exhaustive description should be considered a research strategy, not the criterion for success.
He also notes that the product of analytic induction is not causal explanation, as claimed by Znaniecki and some of his followers, but at best good definitions. Because everyday life is a continual process of ongoing symbolization, concepts used tend to have boundaries that are marked by vagaries. "If analytic induction follows the contours of experience, it will have ambiguous conceptual fringes". This ambiguity is accounted for through the probabilistic conclusions of quantitative researchers and by the difficulties of coding examples on the boarders of categories in analytic induction; both approaches reflect uncertainty and the possibility of error.

2.4 The Education System in Germany
Engineering studies in Germany: Germany has a Federal organization with 16 States or Landers. The responsibility of Education is at the Lander level. There is at the Federal level the "Federal Framework Act for Higher Education-HGR" sort of guideline giving the framework of curricula for all the studies in Germany including engineering studies. The HGR applies to the 16 Landers. In order to achieve the necessary harmonization there is also for the exams a more specific guide line the "Rahmenprufungsordnung" which has been passed by the"Association of Universities and Other Higher Education Institutions-HRK" and by the "Standing Conference of the Ministers of Education and Cultural Affairs of the Landers". 

These framework and guideline guarantee a specific common content and the standards and mutual recognition in Germany of the studies. The total duration of general studies in Germany before joining University is 13 years, one year more that in the majority of the others European countries. At the end of theses studies the pupils present the Abitur. For pupils more interested in practical and technological studies they go to different colleges and they obtain what is called the Universities Fachochschulen Federal State Ministry of Education and Research (BMBF) 16 Ministers of education and cultureal affairs of the laenders conference of rectors of higher education and culture (KMK) Federal Accreditation Council 07 Accreditation Agencies (ZeVA, FIBAA, ASII, ACBC, ACQUIN, AHPGS, AQAS)

Fachhochschulreife after 12 years of studies. There are in Germany two possibilities to obtain an engineering degree, either joining a "classical" University or joining a Fachhochschule (FH) -University of Applied Sciences. Normally the students joining University have obtained the Abitur but actually nowadays 85 % of the students entering Universities have the Abitur and among those joining FH around 50% hold the Abitur. At University the duration of studies is 10 semesters, 4 semesters of general scientific education and an exam "Vordiplom". It is compulsory to pass it to be allowed to continue for 6 semesters of more general scientific education and specialization. The last semester is dedicated to a specific project (Diplom-Arbeit). There is no practice in industry except 6 to 8 weeks before joining the University. The duration of studies at FH tend to be 8 semesters, 4 semesters of general scientific and technological education, including one semester of practice in industry with the Vordiplom to pass followed by 4 semesters including again one semester of practice in industry and 3 months for the Diplom-Arbeit. 
The figures for the duration, either at University or FH, are nominal but actually it is much more, 30 to 50 % more. In recent years in Germany as in others countries there has been a decrease in the number of students starting engineering studies. In Germany this phenomena began in 1990 and some Departments have been amalgamated with others. Nowadays it seems that this phenomenon has stopped and since 1997 the total number of new entrants has increased 45,122 in 1997, 47,092 in 1998 and 49,025 in 1999. The repartition between University and FH is almost the same over the years with 55 % in FH and 45 % in University. The number of female students entering engineering studies is increasing and was 10,689 in 1999, 21.8 % of the total, the number of male been 38,336. As far as evaluation and accreditation of engineering education is concerned there is not a special system for the "classical engineering degrees" that already existed since many years. In the traditional system a University which intends to open a new curriculum send the "Studium und Prufungsordnung" to the Lander which will "evaluate" it, just to check if it is in the frame of the guideline. The project will be accepted or not. This system is usually very long and lack of flexibility. It is still valid in the case of the "traditional curricula". In 1997 and 1998, German industry organizations and German engineering professional associations (VDIassociation of engineers and VDE-association of electrical engineers) issued declarations supporting the concept of

The bachelor-masters-doctoral (BMD) system for universities. The years 1998 and 1999 saw several milestones in the changes in engineering education in Germany. Under the pressure of the industry, the economical sector, various engineers associations, specially VDI, and the resolution of the HRK, the Federal Framework Act for Higher Education was amended on August 20 1998. As a result of this amendment the German higher education institutions were allowed to introduce "international degrees" of Bachelor/Bakkalaureus and Master/Magister. These included pilot projects, changes in the federal and in the local legislation, adoption of regulations for engineering program accreditation, and adoption of the structure of new bachelor and master programs: 

- Both the bachelor and master degrees must qualify for an engineering profession.- The duration of the bachelor's program can be 3-4 years.
- The duration of the masters' program can be 1-2 years.
- The total duration of the combined bachelor-master degrees program must not exceed 5 years.

- The masters' degree from either a University or a FH satisfies one of the requirements for admission to a doctoral program. The doctoral programs are limited to the traditional universities.

The mains reasons for the creation of these new degrees were:

- Increase the diversity of the curricula, giving more flexibility for interdisciplinary education. 
- Secure the quality of the content curricula.

- Promote the transparency of the contents of the curricula for the students.

- Reduce the length of the studies.

- Satisfy more the needs of industry and the economical sector.

- Attract more foreign students as the credit system (like ECTS) is compulsory for the new degrees, which will allow the student to obtain one degree in Germany and to continue the studies for Master degree in another country and vice versa. In the case of engineering studies the general structure of these new degrees, the qualification levels and qualification profiles [63]. 
2.5 The Training
Rapid advancements in knowledge and technology require professionals to develop themselves continually. This effective and continuing application of the knowledge and skills gained by trainees to their jobs is known as transfer of training.

The literature review below will elaborate on the crucial role of social support in transfer of training. Subsequently, it will show how looking into feedback within the social network can add to our understanding of the role of social support. Finally, the mediating role of motivation to transfer will be argued upon. What are effective ways to train faculty in technology? This section will describe the various models[101] used in faculty training and at the same time discuss their effectiveness, and highlight techniques used to draw into technology faculty who have little or no computing experience. Presently, San Jose State is using one model of training for the academic year and a different model for summer and winter intersession. The one-week sessions in the summer and intersession has moved technology beyond early adopters to regular faculty.

There is a growing cohort of early and mid-adopters of technology in universities but the many professors are either non-users or just beginning to explore multimedia and the World Wide Web in the classrooms. Much of the early technology training that has been developed is focused on the “innovators or early adopters” of technology. A standard strategy of presenting the technology itself and teaching people how to use the technology is most appealing and appropriate to faculty interested in technology, the “innovators.” 

However, mainstream faculties have different motivations and reasons for adopting technology as compared to “early adopters.” “Early adopters” and innovators are “techies” who are willing to explore and play with new technologies [66]. Early adopters or “entrepreneurs” as he names them, are motivated by internal rewards and are generally self-sufficient and independent in their pursuit of technological innovations [67]. 

Mainstream faculty is more likely “to show interest in a new technology if it is easy to use and does not require a major change in the skills they already possess.” Mainstream faculty tend to be more hesitant about utilizing technology in their classrooms for a variety of reasons [68]. These faculty will “demand more ‘user-friendly’ levels of institutional support [67]. 

Most universities have established teaching and/or training initiatives related to multimedia and the WWW. Many of these initiatives have evolved from training center models—where faculty sign up for pre-established “workshops” to learn a new skill. Another presentation at Educause 2001 highlighted the work done in training faculty to use technology [69]. Among the twenty initiatives attempted in these universities, ten were the most successful including "have training computers and will travel to departments," "train for two days and get a new laptop," "standardize so that everyone is a potential help desk," "partner with faculty mentors," "disciplinary computer specialists in every academic department," "student technology consultants for course redesign." The most successful attempts to equip faculty with the skills and knowledge, as well as equipment to create multimedia based learning materials, have occurred where there is a institution-wide effort; as demonstrated at Pennsylvania State University with Project Empower [70], with the STARS program at Wake Forest [71] and outlined in the TESSI Project adopted by the Ministry of Education in British Columbia [72]. 

The author along with another faculty member have been involved in training faculty to use technology in their classrooms, first through the NSF MASTEP Project then as Faculty-in-Residence at San Jose State University’s (SJSU) Center for Faculty Development. This paper expands upon previous work [73] that described the results of the first three years of training. 

San Jose State University (SJSU) is an urban university, located in the heart of Silicon Valley. It is part of the CalState university system and its primary mission is teaching. Because of this, faculty have high teaching loads (generally 4 lecture classes each semester). Also, SJSU does not have a large centralized IT support structure for course development. Unless a faculty member can obtain an internal or external grant, any technological course development is done on top of the regular teaching load. This culture puts a tremendous burden on the individual faculty member. Any type of curricular innovation, whether in technology or not, will require that the faculty adjust their time to accommodate the workload. Put another way, it is difficult to get faculty to integrate technology into their instruction within the current workload constraints at SJSU. Also, since SJSU faculties are required to complete scholarly work in addition to their teaching, they are further constrained by the requirements of the university’s retention, tenure, and promotion system. Many colleges in the university do not count technology-based curriculum development as scholarly work. The faculty who wishes to integrate technology into his/her courses will do so, in general, as an overload to teaching and scholarly requirements. 

Because of these constraints, the first workshops were designed for the summer session. It was believed that faculty would have more time to dedicate to technology in the summer sessions. 

Training Models 
Model 1: MASTEP Workshop Model 
The structure for the first-year training consisted of two one-week “basic” workshops and two three-week “advanced” workshops. Workshop participation in the “basic” workshop ranged from 15 to 25 attendees. Attendance in the “advanced” workshops was much lower and ranged from 4 to 10 daily. The “basic” workshops were very structured and introductory in nature while the “advanced” workshops were project-oriented and open-ended in format. Each one-week basic workshop was followed by a three-week advanced workshop. 

Evaluation of Model 1. The participants who entered the advanced workshops with a clear project idea were most able to take advantage of the instructional materials presented during the advanced workshops and were also closest in their performance and outcome expectations to those of the workshop instructors. Approximately one-third of the faculty attending the “basic” workshops were mainstream faculty while, in the “advanced” workshops, all attendees were “early adopters.” 

Many of the participants in the “advanced” workshops also had trouble devoting enough time and energy to the workshops since they were not compensated in monetary terms nor were they assigned college or continuing education credit for attending the workshops except for the K-12 teachers. The higher education instructors from the state and community colleges were taking time from personal projects and other work projects in order to attend the workshops at cost to them. Because of these factors, attendance and attrition during the advanced workshops was a problem during the latter part of the workshop where participants did not receive formal instruction but were expected to work on individual projects. Some higher education instructors looked forward to release time during the next academic year to continue the multimedia projects developed during the summer workshops and these participants were more motivated to complete their projects. 

Despite the high dropout in the advanced workshops, the faculty who completed these workshops had very complex projects. Much of the training in the advanced workshops was done on an individual basis. This allowed the faculty to explore many different options. Interestingly, very few faculty developed web-based projects in year 1. Most instead developed projects for delivery by CD. 

Model 2: MASTEP Workshop Model 
In the Fall 1997 semester, the author completed a Fulbright Scholar lecturing award in Peru. This project focused on providing information and illustrations on preparation of computer-based multimedia and web teaching materials for both high school and university instructors. The Project time was spent as a “lecturer” with part time teaching and part time consulting. Through this combination of teaching and consulting, the author worked with 9 different universities, the Ministry of Education, and teachers from over 20 schools to help them get multimedia “off the ground” in their organizations. 

Based upon feedback from the first year and the workshops experiences in Peru, the workshop structure was changed to four one-week sessions rather than the one-week “basic”, three-week “advanced” model of Year 1. There were two different strands: the June strand was designed for college and university instructors and the July strand was for K-12 teachers. The topics for the June one-week sessions were: Week 1 Pedagogy, Week 2 Desktop Multimedia, Week 3 Using the WWW, and Week 4 Special projects. 

The July workshop session was structured differently than the June workshop in some respects. This session was again divided into four weeks. However, the fourth week had a different focus (the first three weeks of this workshop paralleled the content of the same weeks in the June workshop). The attendees of this workshop were all K - 12 teachers who had been selected to receive equipment and software through a proposal competition run by MASTEP. All of the workshop attendees in the July Workshop were again “early adopters.” 
Evaluation of Model 2. Workshop participation in the one-week June higher education workshops ranged from 4-10 attendees with most of the workshop attendees again being “early adopters.” In July, since the teachers were receiving equipment and software, attendance was mandatory and eight K-12 teachers completed the July training. The K-12 teachers, by their own admission, expected that the workshops would follow a "chalk and talk" format. At first, the teachers were dismayed that they had to actively learn and produce tangible products. However, compliance to teacher expectations and motivation was high. Also, the students in this section were graded on the quality and appropriateness of their outcomes. 

The attendees of these workshops differed in many respects from the workshops of the previous year. Most of the faculty entered this session with highly defined, preconceived ideas of what they wanted to do. Sometimes, this led to a conflict between teacher and student expectations; incidentally, this situation was not reflected in the teaching evaluations that were excellent. In many ways, students were resistant to any suggestion or teaching that did not fit into their paradigm regardless of the need of their design. For example, to engineering faculty members attended the June workshop with the goal of designing course Web pages. These faculty members refused to participate in any tutorials or class discussions, or learn any software, that was not directly related to their task at hand. Although this goal seems acceptable, this resistance precipitated the re-teaching of many concepts and software throughout the four weeks. 

Model 3: Short, focused workshops 
After reviewing participant feedback from the first two years, a consistent thread emerged. The workshop time commitment was too great for most faculty. In addition, the researchers were concerned about extending this training to mainstream faculty rather than just serving the pool of “early adopters.” It was decided to move to a topic-specific training model with short one to four day training sessions. Additionally, over the three year period, specific workshop instruction had been transformed from an open-ended, project focus emphasis into a specific topic tutorial-based, structured environment. The attendees and other faculty drove this transformation, which began in year 2 and was fully evident in year 3, interested in the workshops. To meet a trainer of trainer's objective, each topic specific workshops required that a mini project be completed after initial tutorials. The MASTEP workshops in Summer 1999 and 2000 followed this model of short, technology-focused workshops. The workshops ranged from one to four days and had enrollments of eight to 16 faculty in each. 

Evaluation of Model 3: An original objective of these workshops was directed at providing faculty who could function as trainers of other faculty. Moving from the year one model (training faculty to utilize a wide range of multimedia equipment and tools to build complete projects) to the year three model (training faculty in specific applications) changed the extent to which faculty could act as trainers of other faculty at their home school sites. Since complete multimedia or WWW projects [74] normally require the use of various applications and equipment, faculty would have to attend a series of topic specific workshops and then attend a separate series of project based workshops to assemble a complete desktop or WWW project. The intention of this model is to meet the time constraints of mainstream faculty and yet provide the necessary training and project management skills necessary to develop a fully realized desktop or WWW project. 

There were four short one to four day workshops. The overall attendance as well as the attendance at the individual workshops was much higher than the previous years (average number of 10 attendees in each workshop). Also, these workshops attracted a different group of faculty who most clearly could be categorized as “mainstream faculty.” As all of the short workshops included a project section, these faculty members were required to produce a small project demonstrating their understanding of the topic. Overall, the results from this model showed better faculty understanding than the previous years. In addition, since these workshops appealed to a wider range of faculty, they could be considered more successful based upon that outcome alone. 

During the academic year series offered for faculty, this model was not as effective. The traditional academic year workshops still have, in general, a lower attendance than desired. They were packaged as a series and faculty taking a particular series accomplished their goals. However, because of the heavy teaching load at SJSU and the other commitments on faculty time, only a small number of faculty participating in one or more workshops.

Model 4: Workshop Series 
The low level of attendance at the fall 1999 workshops did not seem to meet the attendance levels desired. Additional funding was made available from a Knight-Ridder grant and faculty were given release time to attend a workshop track--a track was a series of 4-6 intensive and focused workshops. Each faculty member committed to attending all of the workshops in their track and completing a project by the end of the semester. 

Evaluation of Model 4: Because of the release time, the workshops were filled quickly with faculty and including those on waiting lists. Attendance in the individual workshop sessions was excellent (attendance was mandatory in order to receive the compensation). However, the amount of faculty who completed their projects finished was low. Even with release time, faculty did not have the time to finish their projects during the academic year. Although faculty were given 0.2 release time, they did not have enough time to (1) learn the technologies and (2) apply the technologies to improving instruction in their classes. A prevailing complaint from faculty was that they did not have the time to finish their projects since most of the semester was taken up learning the pedagogy and tools to integrate technology into their classroom instruction. 

Model 5: One-week intensive workshops in summer and Intersession 
In CFDS offered two one-day introductory workshops (total enrollment 21 faculty) and a one-week session in August that enrolled ten faculty members. Each faculty who successfully completed the August workshop and an appropriate project was given a stipend. The August workshop included a basic overview to instructional design for multimedia and the WWW as well as tutorials on selected applications. Nine of the ten faculty members in the August workshop successfully completed their web-based projects by the end of the week. This model was repeated with a slight alteration. The workshops were formatted so that faculty who wished to receive a stipend would have to complete a two-day introductory workshop and a five-day advanced workshop. Also, the faculty had to present their project at one of several technology days on campus. To increase the instructional effectiveness, the workshop participants were divided by platform (Mac or PC). 

Based upon the work done, we can deduce the following conclusions. 

• The use of technology in the educational setting is spreading slowly. 

• Only a small percent of full-time faculty (FTF) use the CFDS (out of approximately 1000 FTF at SJSU). Other faculties have received training from other initiatives or are self-taught 

• Need to develop further outreach for faculty 

Most large institutions provide faculty to assist them to integrate technology into the classroom. The area where SJSU is weakest is in its production facilities. The philosophy, as well as practicality, of technology development at SJSU is that faculty will do the work themselves. Many universities are grappling with this issue—how does an institution provide training to faculty who wish to use technology in their instruction. For a public institution with limited funds, providing training is a difficult undertaking. 

2.6 Transfer of Training
During the past 20 years, many researchers have tried finding an answer to the challenges transfer of training poses. There have been many Pivotal review studies. Most of these review studies [75], [76], [77], [78], [79] proposed groups of variables influencing transfer of training.

The study Baldwin and Ford discerned three groups of variables influencing transfer of training: trainee characteristics, training design and work environment. Cheng and Ho focus on motivation as an influential variable, beside trainee characteristics and Works environnement. Holtonadded ability as a separate variable beside these three variables. It is clear that the three aforementioned studies all referred to the work environment as a powerful factor in the transfer of training process. Work environment has often been referred to as the transfer climate or those work environment factors perceived by trainees to encourage or discourage their use of knowledge, skills and abilities learned in training and on the job [80]. Research has identified features of a positive transfer climate, such as adequate resources, cues to remind trainees what they have learned, opportunities to use new skills, timely feedback and positive consequences for using new training [81], [82]. Overall, in his review, Clarke  states that the two key factors of the construct transfer climate suggested to influence the use of training on the job are opportunity to use and social support. 

The social support factors have become increasingly the focus of attention within the research on transfer climate. These factors are established to function as a major feature in the transfer climate. Several researchers have recently ascertained the vital and imperative role supervisor support and peer support, in particular, take in the training transfer process [83], [84].
As advocated by Tannenbaum and Yukl, understanding why and how this social support contributes to the transfer of training will provide great value for the research on training effectiveness in general. Therefore, this study focuses on processes that can explain the power of social support for transfer of training. 

2.6.1 Social support

Several researches have recognized the importance of support factors in training transfer and have consistently been linking peer and supervisor support to successful transfer [85][86]. The distinction in social support between peers and supervisors has been made to illustrate the different tasks these groups have in providing support. On the one hand, peer support focuses predominantly on supporting the use of learning on the job [87]. On the other hand, supervisor support has the critical task of providing reinforcement for learning on the job. Factors argued to affect transfer of training through social peer support include setting learning goals, giving assistance or offering positive feedback. For supervisors support requires much more active participation, and, therefore, includes not only setting learning goals and providing feedback [88], but also modeling trainee behavior, discussing the training content and providing opportunities for use [89]. Research focusing on the role of supervisor support shows mixed results. The review show that ‘despite the evidence pertaining to the predictive power of social support on transfer behavior, non-significant (or even negative) relationships between a supportive environment and transfer outcome have also been found. For peer support, the results are more cohesive. Although less attention has been devoted to this form of support, the results from research show consistent results on the positive impact of peer support on training transfer [90]. One of the specific factors identified in the literature that acts as a support mechanism for both peers and supervisors is feedback. By taking an in-depth look at how feedback is related to the transfer of training, this study contributes to the current transfer of training literature. Therefore, we combine two strands of research: previous studies on transfer of training and research on feedback. By combining both these lines of research, enhanced insight is created into improving training effectiveness. Moreover, in order to analyze the feedback given in the work environment, we use social network analysis.

2.6.2 Feedback within the work-related network

First, we will turn to the literature on feedback to elaborate the important aspects of feedback. Next, we describe how a social network perspective can enhance the understanding of the role of feedback in transfer of training. Feedback The value of feedback in supporting learning and motivation to learn has been widelyaccepted [91]. 
Major dimensions identified in feedback studies are helpfulness, sign, frequencyand source of the feedback. With regard to helpfulness,Kluger and DeNisi (1996) proposed the feedback intervention theory (FIT) explaining the effectiveness of feedback or ‘how helpful is feedback for the learner?’ The theory states that when we notice a gap between feedback and our goal, we strive to reduce the gap. According to DeNisi and Kluger , the effectiveness of feedback and the mechanism of feedback center around the attention created at the appropriate level. Feedback on the task motivation level (i.e. related to the actual performance) or feedback at the task learning level (i.e. related to the details of performing the task) in combination with the proper information as to how to improve will provide for the necessary behavioral change and, thereby, increase performance. In relating this FIT more specifically to transfer of training, the notion holds that feedback provided on the application of newly learned knowledge and skills in the workplace is helpful when it supports a trainee in closing the gap between the current performance and the desired goal of full application. In this study, we address the feedback given on the application of newly gained knowledge and skills by analyzing how helpful the feedback is for the trainee. The sign of feedback can be categorized as either positive, indicating the appraisal of satisfactory behavior, or negative, indicating undesirable behavior. Feedback sign is not a moderator of feedback effectiveness. The frequency of feedback refers to how much and how often feedback is given. According to research, the general wisdom ‘the more the better’ does not apply to feedback, and caution must be taken in increasing feedback. Especially when the feedback message is complex and when individuals may have difficulties interpreting the feedback, this increase may have an adverse effect. Russ-Eft also points out that more feedback is not necessarily better. Research on motor learning, for example, has shown that those who receive feedback after every attempt during training tend to perform more poorly on subsequent tests of retention than do those receiving less frequent feedback.

Finally, the source of feedback is studied within the feedback literature. In this respect, an interesting field of research is that of multi-rater or multisource feedback. It is argued that by involving multiple sources of feedback, the information received is much richer and, therefore, more informative for behavioral change. The review study [92] evidenced small but significant effects of receiving feedback from multiple raters on performance improvement. In addition, it is questioned if the source of feedback makes a difference in the reaction to the multirater feedback (performance improvement, undertaking developmental activities). 
In general, there are five sources of feedback that can be categorized in three distinct sets. First, there are the other individuals who have been able to observe the recipient’s behavior and can evaluate it. Most frequently cited in this category are peers, coworkers and supervisors. Second, there is the task itself and the task environment as a source of feedback. Third, individuals are also able to judge themselves and act as a source of feedback [93]. The importance of the source of feedback can be linked back to social support provided by the work environment in the training transfer process in general. Where the peers and supervisors are an important source of support in the work environment, they are more specifically an important source in the provision of feedback. In this respect, an interesting study is conducted by Maurer, who state that ‘one might logically believe that the order of importance of feedback source to those being rated would reflect the traditional hierarchy of power. Ratings from one’s supervisors should be more important than those of one’s peers. In turn, ratings from one’s peers should be more important than those of one’s subordinates’.

However, the results of their study using multirater feedback for developmental purposes indicated that peer feedback has more effect on the developmental activities undertaken than supervisor feedback. Analysing feedback: a social network perspective. This study will take a social network perspective on the feedback support that is provided in the work environment in order to get a more fine-grained insight in feedback as a support-mechanism for transfer of training. 
A social network can be defined as ‘a group of collaborating (and/or competing) entities that are related to each other [94]. The theory behind social networks focuses on explaining the interpersonal mechanisms and the social structures that exist among interacting units such as people within an organization [95]. Social network analysis provides a methodology aimed at analyzing a participant’s organizational network relationships to map the interaction and the relationships between actors in the network, and uncovers the specific dynamics that exist in a group. Both Hatala and Fleming and Hawley and Barnard have called for the investigation of social networks as a perspective to build an in-depth understanding of how social support aids in transfer of training. Hatala and Hatala and Fleming argued for taking a social network perspective within the field of human resource development (HRD) and, more specifically, to the transfer of training; looking at the social network in an organization helps to explain the impact the relationships within the work environment have on training transfer. For this reason, we also talk of the ‘work-related network’ as we focus on the relationships within the work environment.  Also,Hawley and Barnard  advocated the value of a social network perspective in understanding transfer of training. In their study, they concluded that seeing peers from a specific training program as a possible network could explain some of the findings. The social network perspective taken in this study provides, therefore, unique glasses through which to understand the role of feedback within transfer of training. In sum, the present study addresses the role of feedback in the transfer of training by using the insights from social network theory. It does so by examining four features of feedback, the amount of sources of feedback, source type (peer and supervisor), helpfulness and frequency of the feedback, as a specific mechanism of social support, provided within the social network. The results from previous studies described above lead to the following general research question: To what extent does feedback generated within the social network have a positive effect on transfer of training? As indicated, the influence of feedback depends on the source of the feedback, the frequency of the feedback and the helpfulness of the feedback [96]. This leads to the following four hypotheses: 

Hypothesis 1: Peer feedback will have a more positive effect on transfer of training than supervisor feedback (source of feedback).

Hypothesis 2: The amount of ties or feedback sources within the social network of the trainee will have a positive effect on the transfer of training.

Hypothesis 3: When feedback is perceived by the trainee as helpful, it will have apositive effect on transfer of training.

Hypothesis 4: Frequent feedback will have a positive effect on transfer of training.

2.6.3 Motivation to transfer

Motivation to transfer learning is one of the key concepts in the HRD literature. As transfer of training encompasses the degree to which trainees apply their knowledge, skills and attributes gained from the training, motivation to transfer has been described as the intended effort to utilize these knowledge, skills and attributes. More specifically, this study focuses on post-training motivation to transfer, which is the desire to actually apply what has been learned [97].
Trainees’ motivation to transfer is a key variable in determining the level of transfer of training because in order to transfer newly learned knowledge and skills to the workplace, trainees first must also be committed to using what they have learned. In other words, the chances of skill use after learning can be greatly reduced if motivation to do so is low. A few previous studies have assessed the relation between motivation to transfer and the actual transfer of training. Mathieu, for example, concluded that motivation to transfer was positively related to learning the training content, which was Feedback and transfer of training measured by testing the actual application of this training content. Axtell performed a longitudinal study in which they identified motivation to transfer as a significant predictor of transfer of training. These results are confirmed in the recent study of Liebermann and Hoffmann. These authors have studied the relation between transfer motivation and transfer of training in a German bank, 3 months after attending a training program aimed at improving service quality. The results show a positive relation between transfer motivation and transfer of training contents to the job. However, as Gegenfurtner claim, there is still very little research that has addressed the relation between motivation to transfer and transfer of training.

Moreover, research has identified some factors influencing motivation in the post training phase. Seyler concluded that opportunity to use, and peer and supervisor support have the greatest influence on post-training motivation. In addition, Kirwan and Birchall found that in terms of work environment factors, the amount of peer support received, as well as the amount of feedback and coaching received, was positively related to motivation to transfer. These results indicate that the supportive social network of peers and supervisors providing feedback is also related to an individual’s motivation to transfer. The literature on feedback underlines this notion by mentioning and confirming the influence of feedback in general on motivation. Feedback provides information allowing a comparison of current and desired behavior. This comparison motivates the person to invest further efforts to change his or her behavior . 
Therefore, the following hypothesis can be stated:

Hypothesis 5: Post-training motivation to transfer has a positive effect on transfer of training, and partially mediates the relation between feedback from the work-related social network and transfer of training. 

2.6.4 Method Context and participants

The participants in this study were 35 academic staff members working in a faculty in the Netherlands in which the learning environment was designed following the principles of problem-based learning. They followed a 2-day training regarding the role of the tutor (i.e. the teacher) in this PBL environment. This training is mandatory for all employees who want to work as a tutor at this faculty. PBL is an education method that emphasizes learning in small groups and that focuses on discussion and problem solving among students as the main instructional approach. The following seven main aspects of tutoring were dealt with: didactical backgrounds and characteristics of PBL, student learning and analysing problems with the 7-jump (a systematic approach of problem solving), the role of the tutor in PBL, how to deal with critical incidents in a tutorial, how to organize the first meeting and set ground rules, how to work with the electronic learning environment and how to give constructive feedback. In the end, the training was closed by evaluating a taped tutorial by the trainer and the trainee individually. Selection criteria for trainees to be eligible for the present study were twofold. First, in order to still have good memory and recollection of the training content, only those who had participated in the training were invited to participate. Second, as this study concentrates on transfer of training, trainees must have had the opportunity to actually work as a tutor. Without the experience to apply the training content, participants were excluded from the research population. In total, a number of 42 employees met these criteria and were invited to participate. Out of this population of 42, 35 completed the questionnaire successfully, resulting in a response rate of 83 percent. Out of the 35 participants, 19 were male and 16 were female.
The different constructs in the theoretical framework were operationalized through existing and validated instruments measuring the constructs as defined. The degree of transfer of training was measured following the Lim and Morris approach. This means we adapted the perception survey of learning (PSL) to assess the trainees’ perceived degree of understanding (scale 1) as well as application in the workplace (scale 2) before and after the training program. The trainees were asked to indicate their opinion with respect to statements referring to the trainees’ perceived degree of understanding and application of the seven learning objectives of the training program. 
The list of learning objectives was constructed in cooperation with the designer of the training. By asking participants about their understanding and application of the learning objectives before and after the training, we were able to rate the increase or decrease in understanding and application of the skills aimed for during the training. For each topic, participants were presented with a 5-point Likert scale, ranging from ‘nothing at all’ to ‘a lot’ to indicate how much more they knew and applied that same topic since they had followed the training. To calculate the final dependent variable, perceived transfer of training, the scales’ total gain in knowledge and total gain in application were summed. The scale regarding the transfer of knowledge showed an alpha of 0.75. The second scale regarding the transfer of application measured an alpha of 0.83. In calculating the total transfer of training, these two scales were added, resulting in an alpha of 0.86 for total perceived transfer of training. Furthermore, the correlation between transfer of knowledge and transfer of training was calculated and showed to be 0.76, with a p-value of 0.01. These results indicate that total transfer of training can be calculated from the two subscales and can be used as a reliable measure. Motivation to transfer, post-training motivation to transfer was measured using the 4-item scale of  Nijman. Those items related to post-training motivation to transfer were selected from the instrument of Nijman. 
2.6.5 Feedback within the social network

Social network analysis, more specifically the egocentric technique, was used. This technique determines the personal network of the participants and enabled to identify the supportive ties to colleagues in the direct work environment. Specifically, the participants were asked to report 
(1) The people in their social network that provide them with feedback regarding the issues that were covered in the training.

 (2) Whether or not these people are their peers or supervisor. 
Based on these data, for each participant, the number of ties was calculated, with peers as well as supervisor(s) as sources of feedback. 
Additionally, the participants were asked to indicate for each tie
(1) How frequent the feedback was provided 
(2) The perceived helpfulness of the feedback. 
Participants were asked to indicate the contact frequency with each tie. On a 5-point Likert scale, ranging from ‘once’ to ‘more than 10 times’, contact frequency could be rated. Also, respondents were asked to rate the helpfulness of the feedback provided by the ties. Again, a 5-point Likert scale was used, ranging from ‘did not help’ to ‘helped very much’. Based on these data, the average frequency and the average helpfulness of the feedback coming from the participants’ network were computed. Control variables. The analysis controlled for age, gender and number of trainings previously followed. This concerns training programs in other domains than PBL, as not one participant had followed such a training. 

These all studies shows Hierarchical regression was conducted, which enables us to control first for the variables age, gender and number of trainings. 

The correlation coefficients indicate that transfer of training is related to the perceived helpfulness of the feedback in the social network. The frequency of feedback is, as hypothesized, negatively related to the transfer of training. Furthermore, the transfer of training is significantly related to the trainees’ motivation to transfer, which in turn is related to the perceived helpfulness of the feedback. The source of feedback is not related to the transfer of training or the motivation to transfer. 
To test the hypothesis that feedback within the social network affects transfer of training, and that this effect is mediated by post-training motivation to transfer, three regression analyses were estimated. First, it was tested if aspects of the feedback-related social network predict post-training motivation. Second, it was analysed if the feedback-related social network predicts transfer of training. Finally, it was analysed if motivation mediated the relation between aspects of the feedback-related social network and transfer of training. Hereto, the contribution of aspects of the feedback-related social network should drop (for partial mediation) or become insignificant (for full mediation) when entered into the model together with post-training motivation to transfer [98]. 

The analysis shows that characteristics of the feedback-related social network influence the post-training motivation to transfer. More specifically, it shows that the average helpfulness of the feedback provided in the network is linked to the degree of transfer of training. Next, the analysis indicates that characteristics of the feedback-related social network influence the transfer of training (hypothesis 1 to hypothesis 4). The amount of people providing feedback, the average frequency and the average helpfulness of this feedback are related to the degree of transfer of training. 
This research questioned the role of feedback generated within the social network in creating motivation-to-transfer and fostering transfer of training. The results of this study indicate that hypothesis 1 (Peer feedback will have a more positive effect on transfer of training than supervisor feedback) is not confirmed. The fact that a supervisor is part (or not) of the feedback-related social network does not influence the transfer of training Hypothesis 2 (the number of ties or feedback sources within the social network of the trainee will have a positive effect on the transfer of training) and hypothesis 3 (when feedback is perceived by the trainee as helpful, it will have a positive effect on transfer of training) are accepted. 
Hypothesis 4 referring to the positive effect of frequent feedback is not confirmed. Our results indicate that more frequent feedback results in less transfer of training. Finally, the fifth hypothesis on the mediating role of motivation to transfer is accepted. The findings with regard to number of feedback sources and average helpfulness are in line with the expectations. The positive effect of experiencing the provided feedback as helpful shows that not all feedback has an equal effect on transfer of training. The helpfulness of the feedback as experienced by the trainee plays a crucial role; how ‘appropriate’ is the feedback as experienced by the trainee? 
This can be framed within the theory of Kluger and DeNisi, pointing out that feedback on the task motivation level or at the task learning level in combination with the proper information as to how to improve will provide for behavioral change. The effect of these aspects of the feedback-related network is partially mediated by an increased motivation, showing that a supportive network provides not only the right information, but also the drive to implement the behavioral changes that are needed. When the feedback literature is referring to the frequency of feedback, this refers to how much and how often feedback is given. The social network perspective taken in the current research presented makes it possible to disentangle two different aspects: on the one hand, the number of ties, from how many different people does someone receive feedback, and on the other hand, the frequency, which in this case refers to how often one does receive feedback from a particular person in his/her network. The results confirm that this separation between number of ties and frequency is valuable to further insight in the impact of increased feedback. The analyses showed that the amount of people providing feedback and the helpfulness of this feedback are positively related to the motivation for and actual transfer of training. The frequency of feedback as such shows to be negatively related. This suggests that it is indeed not a simple case of increasing feedback as Becker and Klimoski  noted and that increasing feedback can even be detrimental for learning. This research indicates that it is more beneficial for transfer of training to increase the amount of people providing feedback. Increasing the frequency of feedback within a tie seems counterproductive. These results are also concurrent with research showing that diverse networks, which include a great number of ties, are associated with improved individual performance. The findings can be explained by Granovetter’s weak ties theory stating that distant and infrequent relationships (i.e. weak ties) are efficient for knowledge sharing as they provide access to novel information. Strong ties, which are, among other things, defined by the frequency of contact, are likely to lead to redundant information because they tend to occur among a small group of actors in which everyone knows what the other knows. Feedback literature indicated the source of the feedback as an important aspect of feedback, as this can influence the perception and acceptance of feedback. In line with the social support aspect in the transfer of training literature, this study checked if the inclusion of supervisor feedback in the network affects the motivation and the transfer of training. This showed not to be the case. 
This is in line with research on social support that shows that the presence and support of a supervisor did not have a significant influence. However, it is not in line with research on multirater feedback, indicating that peer feedback is more powerful for subsequent behavioral change than supervisor feedback. Probably, there is a difference in purpose of the multirater feedback between most multirater feedback studies in the HRD literature and our study. The purpose of multirater feedback is often implicit, but from the setting description of many studies, the purpose can be interpreted as performance management. This is not the case in our setting, where peer feedback is explicitly used for supporting the employee in how he/she fulfills the role of a tutor (developmental purpose).

Excellence in research underpins the idea of a world class institution. Research freedoms lend itself to fewer boundaries and constraints than other aspects of the university and it is the quality of research that provides a university with a reputation discernable around the world. Autonomy with accountability in research matters requires a delicate balance as the abundant funding requirements, the ease and predictability with which research expenditure can be incurred and the freedom available to research. 
Research can be broadly classified into four areas: pure basic research or theoretical research which develops new ideas or knowledge growing from the current breadth and depth of knowledge, strategic basic research which also develops new ideas but with the potential of applications being derived from such research, applied research that grows from already known principles to develop new applications and experimental research that attempts to validate known principles or develop new products and technology. 

Private research has tended to focus largely on technology development having industrial and commercial applications, whereas pure basic and strategic research have characteristics of public goods and have largely been subject to public provisioning. However, pure basic research and strategic research are the crucibles on which applied research or technological developments are grown. Universities are the ideal breeding ground for such research, provided the right atmosphere and talent is available for the purpose.

There are two main approaches to any technical study. One is inductive approach, the other is deductive approach. Discovery groups work with an inductive approach. They fail when using a deductive approach. The struggle we have in particularly 

2.7 The Deductive approach
A deductive approach begins with generalizations, conclusions or doctrines and moves for support of these by using theory. In other words, it begins with a prior belief and then attempts to make theory or concept support this predetermined belief. Deduction is subjective and often prejudicial. It is narrow by nature and is concerned with testing or proving hypotheses. 

This fear arises from their deductive training. A deductive study begins from a point that the teacher is trying to make, and then uses a number of verses and examples to support that conclusion. The studies in most of the institutions are built on this deductive approach to scripture. This in a way is like trying to counter reasoning with truth arrived at by using the same deductive approach. The best defense against heresy in small groups is not a deductive process, but rather an inductive approach to theory. This is not to say that there is no place for the deductive approach. 

In deductive study the student places a lot of trust in his teacher to guide him through the doctrines and concepts. They deceive themselves and the student by impressing their own thinking on the student rather than allowing the student to impress it’s thinking on the concept. The result, regardless of the teacher’s intent, is that the students accept the cooked part. It is therefore vital that we teach students, who tested what they learned. This all doesn’t indicate that deductive study is useless; the deductive approach in itself is not a practical and fruitful approach. This approach leads the student to learn the concept but don’t encourage the student to explore new areas. He tries to find solution of the problem only from the concept and theories taught. So if we use only this approach, this lead a well trained learner.  
2.8 The Inductive Approach

A better approach in a small group is an inductive approach for learning the concept (what we call a Discovery Group). An inductive approach is objective and impartial. It demands that we first examine the particulars of the concepts and then make conclusions based on those particulars. It encourages learner to draw conclusions directly. Inductive reasoning, by its very nature, is more open-ended and exploratory. It uses questions asked by faculty in order to elicit thought and learning. It is a highly effective learning method. Faculties of an inductive study group are trained to ask questions, not provide answers and let the student imagination give a joy ride. They are taught to ask questions which help them understand what is going on, what is being said, and how that relates to other of the concepts. It produces students with imagination rather than well trained students: - 

A simple inductive study involves three steps: 

1) Observation (what does it say?) 

2) Interpretation (what does it mean?) 

3) Application (what will I do in response?) 

The purpose of inductive Study is not to build doctrine. The primary purpose of the inductive approach is to lead students into a knowledge and understanding of concept that moves them towards practical application. 

A common objection to the simple inductive process is that people will become so focused on the details of the text, that they overlook the larger picture. It is true that a person or group looking at one text or passage can interpret that passage incorrectly. However, the objection ignores the fact that over time, the group will self-correct if taught correctly. Without fail, they adjust and grow in their understanding of scripture at a deeper level than the deductive approach would ever have produced. 

It is vital that those who design and determine curriculum, have a deep understanding of the inductive process. Curriculum cannot be deductive based or inductive based only. This kind of curriculum is something that is only arrived at through careful research, practical testing, intensive review and a dynamic process of continued self-correction. 

The (inductive method) Discovery process is a powerful method practical knowledge, imagination, skills and understanding But that doesn’t mean that . Curriculum designers must stay engaged through a dynamic process of testing and self-correction. 

The transfer of training to the workplace often fails to occur. The authors[99] argue that feedback generated within the work environment about the application of newly learned skills in the workplace helps to close the gap between the current performance and the desired goal of full application of what is learned during training. The results show that the number of people providing feedback and the helpfulness of this feedback are positively related to the motivation for and actual transfer of training. 

Rapid advancements in knowledge and technology require professionals to develop themselves continually. As organizations try to improve their performance, investments are made to increase the performance of employees through professional development (Cromwell & Kolb, 2004). Training is among the means to support this professional development. Although a large amount of money is spent on training, it is estimated that only 10–20 percent from what is learned during the training is applied. 

Feedback and transfer of training in the workplace. For training to be beneficiary, individuals participating in this training need to take new knowledge back to the workplace and apply what they have learned. This effective and continuing application of the knowledge and skills gained by trainees to their jobs is known as transfer of training. Yet, research indicates that this transfer to the workplace is confronted with many challenges. Within the different factors discerned as influencing the transfer process, support provided by the organizational environment has been found to be a main indicator for transfer of training. Although the crucial role of support is stressed, the specific role of feedback received minor attention in the transfer of training research. This paper argues that, particularly, the feedback that is provided by the environment on the application of newly learned skills in the workplace helps to close the gap between the current performance and the desired goal of full application of what is learned during the training. To gain insight into the patterns of feedback within the participants’ social network, this paper takes a social network perspective. 
Moreover, motivation to transfer is described as mediating the effect of the patterns of feedback on the degree of transfer of training. Motivation to transfer refers to the direction, intensity and persistence of effort to apply in the workplace what is learned during the training. 

Hereby, it contributes to our understanding of training transfer and the effect of feedback within the social network. 

           Chapter-3
THE MODEL DESCRIPTION
3.1 ASSUMPTIONS
The model is having a number of internal and external factors and parameters on which the success of the system depend. The factors which are out of control of the authors have been assumed to be in the favor e.g. stability (both political and economic), Government will for reform etc... We have concentrated on the parameters internal to the education system. Some of the assumptions for the model are:

1. The teachers are competent enough as to carry their job. As the management of the educational institute is based on them, their competence is most desired. They are pivotal in this model.
2. The student’s intake is decided by the society in the form of central level examination already placed in all over the country and they are good enough to check the learning capacity of the students/pupils.
3. There is enough will in the management of the institution to carry forward the change prescribe in the model.
4. There are enough funds available to set up the infrastructure in place.
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3.2 Components of the system
In this model there will be different component/section in the education institution on which the success of the model depends. Each of the three components has been assigned clear-cut authority and responsibility to carry out certain jobs. The different components are:
1. The Academics Section

2. The Laboratory Section
3. The Production Unit.

4. The Examination section

Different components are now explained and their authority assigned:
3.2.1 The Academics
This section is responsible for the theoretical study of technical education institute. It includes classroom teachings, tutorials and problem solving session.
The classroom study is the same conventional way of syllabus based study in the semester system. We stressed the tutorials are also subjected to stiff review as they are the ground where the student learn the applicability. The problem solving is the session of participation of students and faculties for solving the problems in the areas of: projects of their own, problem of the production unit and problems assigned by govt. or society. They will be the platform on which the sound basis of knowledge will be implemented for the society and innovations are promoted. For the innovation purpose we have considered and found it workable 3 component model creativity [6]. These include steps for innovations as: Expertise, Creative Thinking Skill and Intrinsic Task Motivation.
All these steps’ implementation is dependent on the faculty and their ability. We can say the faculties are the central theme of this model and their competent is of vitally desire.

The some of the important responsibilities of the faculty are:
1. He will act as a part of team governing of laboratory section and production unit. The understanding of the fundamentals of the students lies on the faculty based on the theoretical study.

2. He will also act as a member of the examination scheme and evaluation. 

3. Team of faculty experts in the field acts as the administrator of the production unit and lab system and is the final authority in term of the decision for the production unit. 
4. He is also liable for the data collection for the evaluation which must be collected with purpose and suitability.

So we can say the faculty is laid with big responsibility. This is a must that the faculty is totally competent in its responsibility. For this we have also devised a method of preparation of the infrastructure to create an army of competent work force of faculty. The faculty infrastructure program: -

In this program the faculty is selected at early stage of the teaching system and they are placed at the lowest level and they are provided training for being a good faculty and then move to different steps of the program. This model considers the faculty as a learner itself. The applicability of the model revolves around the faculty as he is the part of team of each component of the education system. There must be clear cut criteria, method of selection, training, responsibility, authority, and incentives for the faculty to attract skilled personnel towards the teaching profession. So that it became their choice of profession not their last stand. 

The model also suggests the creation of the faculty development model, it is important that all faculties be provided with direct access to technology and the training to use it. It is also important that the technology needed to be upgraded on an ongoing basis so the faculty would always have up-to-date tools. 
The decision is made to work on a cycle where a quarter of the faculty would receive new computers with software and special training after a fixed time period [102]. This program consists of the following benefits to faculty:

1. All faculty participants may attend a variety of three-day workshops or two-hour short courses.
2. Each participant may receive a new computer every four years. These computers are preloaded with a current operating system and the latest versions of several software programs, which include but are not limited to: Microsoft Office, Adobe Acrobat, PhotoShop Elements, technical software, mathmetical softwares and the Statistical Software.

3. All participants may receive ongoing support through several computing resources. 
The faculty will be provide with critical information about the new computers, current information about, an upgrade of necessary technology skills, and the time to focus on a project or related work.

Since many faculties rely on staff or graduate students to provide a high-level of support for their work, several Tracks have been designated as "Team Workshops." These Tracks allow faculty to enroll a graduate assistant or an academic support staff to enhance the research and teaching outcomes of the workshop. 


The selection and training procedure of the faculty can be  in the form prescribe as which can be changed according to the needs of the institutes:
1. The eligibility for the faculty post is defined in most elaborative form as possible and for example recommended as:


a. age eligibility.


b. the experience of 2-4 years in respective field.


c. marks eligibility.

d. he should also have a genuine interest in science, engineering or technology, or a serious desire to discover more about it, and be able to work effectively as part of a team.


e. others eligibility as set by the state/managemet for providing them the flexibility to according to the changing conditions. 

2. The identification of faculty lot that are to be called for the job e.g. the bachelor or master or Ph.D... The most recommended level of selection of the faculty is at B.Tech. level. Then assigning them their job and start their training simultaneously. The fresh the person is selected the more easily it becomes to mould in the desired direction and became a good faculty. They are also supposed to be the learner at the same time. So they will teach and study at the same time. 
4. After completion of 1-2 year of study and teaching they are awarded with master degree. Also they are given experience of 2 years in teaching. 

5. The faculty is assigned the area of responsibility based on their area of expertise in the industrial experience. 
6. Rapid advancements in knowledge and technology require professionals to develop themselves continually. This effective and continuing application of the knowledge and skills gained by trainees to their jobs is known as transfer of training [60]. 

The teacher/faculty is provided with training for enhancing his teaching skills. All faculty participants may attend a variety of workshops or short courses which may vary from days to weeks in duration. The training include the technical skill enhancing training, organizational behavior training including rational management, creativity model to encourage innovations and motivation, new developments in the technical fields e.g. statistics etc.. The suggested method of 
1: MASTEP Workshop Model

2: MASTEP Workshop Model 

3: Short, focused workshops 

4: Workshop Series 

5: One-week intensive workshops in summer and Intersession 
By the result of these steps has been found to be satisfactory given special time for training only, which has been already assigned for 1-2 yrs. Details of the given is discussed in detail in the literature review.
The transfer of training to the workplace often fails to occur. The authors argue that feedback generated within the work environment about the application of newly learned skills in the workplace helps to close the gap between the current performance and the desired goal of full application of what is learned during training. The results show that the number of people providing feedback and the helpfulness of this feedback are positively related to the motivation for and actual transfer of training. 


Training is among the means to support this professional development. Although a large amount of money is spent on training, it is estimated that only 10–20 percent from what is learned during the training is applied [61].

Although the crucial role of support is stressed, the specific role of feedback received minor attention in the transfer of training research. This paper argues that, particularly, the feedback that is provided by the environment on the application of newly learned skills in the workplace helps to close the gap between the current performance and the desired goal of full application of what is learned during the training. To gain insight into the patterns of feedback within the participants’ social network, this paper takes a social network perspective
Moreover, motivation to transfer is described as mediating the effect of the patterns of feedback on the degree of transfer of training. Motivation to transfer refers to the direction, intensity and persistence of effort to apply in the workplace what is learned during the training.
7. Since many faculties rely on staff or graduate students to provide a high-level of support for their work, several Tracks have been designated as "Team Workshops." This has already been described in faculty development program.
8. As the training progresses the responsibilities and promotion of the candidate also progresses. At the end of the study-cum-job program the person will reach the highest responsibility e.g. professor post. This will also lead to the retention of the person in the faculty profession.

9. He is also taught the methods of pedagogy involving new technologies. Like the inductive approach, deductive approach, using the presentation, practical, industry visit etc. the important of these include the deductive and inductive approach both of these approach fails to give results in themselves. The mixture of the approaches should be used. The deductive approach is traditionally used in institutions. 

A deductive approach begins with generalizations, conclusions or doctrines and moves for support of these by using theory. In other words, it begins with a prior belief and then attempts to make theory or concept support this predetermined belief. Deduction is subjective and often prejudicial. It is narrow by nature and is concerned with testing or proving hypotheses. 

This fear arises from their deductive training. A deductive study begins from a point that the teacher is trying to make, and then uses a number of verses and examples to support that conclusion. The studies in most of the institutions are built on this deductive approach to scripture. This in a way is like trying to counter reasoning with truth arrived at by using the same deductive approach. The best defense against heresy in small groups is not a deductive process, but rather an inductive approach to scripture. This is not to say that there is no place for the deductive approach. 

           A better approach in a small group is an inductive approach for learning the concept (call a Discovery Group). An inductive approach is objective and impartial. It demands that we first examine the particulars of the concepts and then make conclusions based on those particulars. It encourages learner to draw conclusions directly. Inductive reasoning, by its very nature, is more open-ended and exploratory. It uses questions asked by faculty in order to elicit thought and learning. It is a highly effective learning method. Faculties of an inductive study group are trained to ask questions, not provide answers and let the student imagination give a joy ride. They are taught to ask questions which help them understand what is going on, what is being said, and how that relates to other of the concepts.
10. He is also made aware of new technological development of his area of expertise by promoting: - 
a) 
Each participant may receive a new computer every four years. These computers are preloaded with a current operating system and the latest versions of several software programs, which include but are not limited to: Microsoft Office, Adobe Acrobat, PhotoShop Elements, EndNote, and the JMP Statistical Discovery Software.

b)  All participants may receive ongoing support through several computing resources including the Innovation Space.
11. The faculty is encouraged to go for research in their area of specialization. This is ensured by providing the greater freedom in decision making and finance. Excellence in research epitomizes the idea of a world class institution-research that is recognized by peers groups and pushes back the frontiers of knowledge. Research freedoms lend itself to fewer boundaries and constraints than other aspects of the university and it is the quality of research that provides university with a reputation discernable around the world. 

Autonomy with accountability in research matters requires a delicate balance as the abundant funding requirements, the ease and predictability with which research expenditure can be incurred and the freedom available to research, all encompassed within a Peer Group Audit framework with the spirit of competition for grants. 

Research, in different institutions, can be broadly classified into four areas on the basis of result produce: 

1. Pure basic research or theoretical research which develops new ideas or knowledge growing from the current breadth and depth of knowledge, 

2. Strategic basic research which also develops new ideas but with the potential of applications being derived from such research, 

3. Applied research that grows from already known principles to develop new applications and 

4. Experimental research that attempts to validate known principles or develop new products and technology. 

Private research has tended to focus largely on technology development having industrial and commercial applications, whereas pure basic and strategic research have characteristics of public goods and have largely been subject to public provisioning. However, pure basic research and strategic research are the crucibles on which applied research or technological developments are grown. Universities are the ideal breeding ground for such research, provided right atmosphere and talent is available for the purpose.
Teachers should have full freedom to structure the pedagogy including its delivery by them within the broad parameters of the programs objectives set

by the Academic Body of the Faculties. To that end, the University Academic administration (constituted by team of faculties) shall have the power to decide on the start a program or course keeping in view the overall availability of resources, but the parameters and the objectives of the course or program shall be the responsibility of the Faculty or Faculties having a bearing on the course and the structuring of the course contents, curriculum and assessment methodology shall be entirely with the purview of the teacher assigned to teach the course or program. The teacher should pursue instruction in the spirit of free enquiry challenging the students to discover the world of knowledge. He can basis his work with the student on the three point creativity model. The compete-ncy of the teacher should be assessed not on the basis of his own depth and bre-adth of knowledge but on his ability to pose a challenge to the students in the discovery of ideas and his talent for leading the students in a voyage of knowledge. The accountability of a teacher would arise from student feedback at the conclusion of the course as well as thru’ Academic Audit by a Peer Group of the entire course. Admissions to courses and program of study at all levels, undergraduate, postgraduate or doctorate would also be structured by the learner selection program at the graduate level and Faculty or Faculty-in-charge (in case of inter-disciplinary program) at master and higher level. Grant funding could be apportioned for each course or program of study by the Faculty or Faculties to be utilized in a manner deemed fit by the Course coordinator and course instructors.

3.2.2 The Laboratory Section:

This is the section which is responsible for the experimental for understanding of principles and research work required for the projects, the production units and the problem of the industry or the State/Government. 
This includes the state-of-the-art instruments, devices and well trained operators. The quality of laboratory decides the understanding of students and quality of research.

The management of this section is under the guidance under a team of faculty having expertise in this area. This is kept updated in term of latest skill instruments and devices. The team or faculty is responsible for the maintenance of the laboratory regarding:-

1. The technology deployed in the laboratory.

2. The skills of the operators required.

3. The training need of the operators.

4. The updates required in the laboratory.

3.2.3 The Production Unit:

This part is the central and pivotal part of the model. The production unit is the place where the implementations of projects, small order of industry / contracts and innovation of the students take shape. The main features of the production unit are:
1. The production unit is a small unit for taking up of production of prototyping, modeling, projects, and research and external small scale industrial projects.
2. It will also serve as the unit for the giving shape the innovation to the ideas of the students and faculties. 

3. It will also accept the small scale order for the manufacturing of specifics demands from industry/State institution which are more of problematic or technical in nature or problems faced by the industries.
The management of the production unit is supposed to be like:

1. The production unit is headed by a team of faculty each having specialization in this field.

2. The production units will be having workforce as the student or pupils.

3. There will be operators to help the management.
The production unit can be divided in various parts sub-department as production department, material requirement department, marketing department, Designing department etc… This is left on the wishes of the management.
3.2.4 The Examination Section/Evaluation Scheme:
This section is responsible for the evaluation of the skill of the students in the field of cognitive and experimental learning. This will include two set of exanimation: the theoretical examination and practical examination.
The theory examinations include the examinations of monthly, half-semester and semester. This will help in the controlling the quality of the basic knowledge of the learner. The practical evaluation will include the things learnt in the laboratory system. This will act as the data for controlling the quality of cognitive and experimental knowledge in his capacity of head of evaluation section.

The examinations section is headed by an official who is responsible to collection, analysis and concluding the data of not only of examinations section but the production unit, projects, R&D, contracts for evaluation. Based on his analyzing of the data he will give suggestion to the all the department. He can be named as dean (examination). He is fully responsible for the examination section. All the exams are taken under his supervision. All the arrangement is done by him, it may be conventional exams or net based exam but the recommendation is of the net based exam.
3.3 THE ADMINISTRATIVE STRUCTURES

There shall be a Chancellor appointed from amongst eminent academicians who preside over convocations and the annual meetings and shall be the principal academic and executive officer responsible for day to day administration and management of the University. Delegation and decentralization of powers and authority shall form the fount of university administration. The Board of Governors shall be the principal executive body of the University, comprising of  the chancellor of the university, of all Faculty of studies, dean (Admissions), dean (examination). 

Board of Governors shall decide the academic calendar, structure the intake for research programs, assign funding to the Faculties and different departments, consider the manpower needs assessment for the knowledge economy, establish chairs, consider proposals for undertaking research funded by industry or Government, appoint Professors and Associate Professors, and Faculties based on the promotion of the faculty selected for faculty development program and also new faculty under the same program and other officers of the University, create new faculties or department. The Faculty Boards of Studies shall be responsible for all academic programs, the fee structure and the program design at the undergraduate & postgraduate level, admissions of students to research at the doctorate level on the basis of the norms laid down by the Board of Governors and also make appointments to teaching levels of faculty from the faculty selected under the faculty development program by giving them the  promotion and to subordinate Teaching, administrative and laboratory positions.

3.4 Selection of student for the institution

Despite having one of the largest higher education systems in the world,

only a few institutions of learning have been able to make a mark on the global stage.

The ability to attract the best students from around the nation, and if feasible around the world, is essential to develop the spirit of inquiry that pervades the institution intellectually challenging the faculty and peers towards academic competition. This ability would depend, amongst other things, on the credibility of the admission process in ensuring a transparent, fair, reasonable and reliable scheme that gives primacy to merit.

The first step in ensuring a credible admission process would be to choose the right typology that would deliver the values aimed for the process. Generally, admission practices in institutions of higher learning can be categorized into four typologies, namely:

• Type 1: Admissions based on performance in the examinations of the course last attended e.g. admission to undergraduate courses in Delhi University based on the performance in the Class XII examinations.

• Type 2: Entrance examinations that test the achievement and learning levels for a student to attempt the course for which he seeks admission e.g. Joint Entrance Examinations (JEE) conducted by IITs.

• Type 3: Standardized aptitude tests that measure the general cognitive abilities rather than achievement e.g. Common Aptitude Test (CAT) conducted by IIMs.

• Type 4: Admissions based on academic performance over a period of time or on the application dossier.

Undergraduate courses provide the feedstock for excellence to be aimed at

the postgraduate and higher levels. Choosing the right admission process or a mix of the processes for undergraduate admissions is extremely important in ensuring that the students with the right aptitude and application enter the gateways of a truly knowledge institution.

The reliability and validity of the entrance examinations rests with how best the admission process is a predictor of the candidates’ academic success at the university level. It has been indicated by several studies that secondary/high school leaving performance is at times a better indicator of academic success in higher education.

A single stage testing process would be appropriate – this process involves the marks form several sources as of grade based marks or PCM (physics, chemistry and mathematics) percentage of the student in higher secondary school examination, AIEEE score, IITJEE score and finally aptitude test score. The aptitude test is supposed to be online. The online test will be fine to be continued for few days, online checking and marks and rank delivery. This system will eliminate the chances of fluctuation of personal checking of subjective exams, timing of exams become more flexible, on the spot evaluation and result. 

In case of the abroad student the similar equivalent score can be chosen to be fitted in the weighted average, for the exams they can bemade compulsory for the foreign student. This facility can be easily extended if whole of the procedure is online. This will eliminate the need of the student to present in the country and can appear from anywhere in the world. There can be a database to generate the exams for each student randomly for a question pool. This will give equitable platform to the student to compete.

So our main concern is a standardized aptitude test in the broad areas. The aptitude tests would not measure knowledge or achievement in subjects but would gauge the cognitive and analytic abilities of the candidate.


The final score of the student will be based on the weighted average of all the exams and factor for each is decided by the institutions by the administration. The factors can be taken as: 

PCM percentage factor: 0.30

AIEEE score factor: 0.25

IITJEE score factor: 0.15

Aptitude test factor: 0.40.

Based on this score the students are admitted in the institutions. 
The procedure suggested may appear cumbersome and complicated but necessarily the admission to a world class institution would require an approach that is a good predictor of inter se intrinsic merit that can flush out externalities such as deprivation or coaching that can mask the true ability of the student.

The Universities have to adopt a different approach towards admission to post-graduate courses and higher courses in comparison to undergraduate admissions. Existing world class institutions have postgraduate students in excess of the number of undergraduate students which provides the breeding ground for research to be taken up at higher levels of study [62]. Therefore, opportunity to compete for courses at the postgraduate level has to be equitable for students from the country as well as other students from the country and abroad. 

The graduate scores are usually a better predictor of future academic inclinations rather than any other method. At this point only, the faculty selection also occur which along with their duty as the faculty will However, the only issue here is providing a frame of reference for comparing graduate scores across a wide variety of institutions. At still higher levels of learning will have the same persons with faculty as their job? This higher study will also see them get promoted to get higher level of responsibility and freedom of research and pedagogy. These levels also have the flexibility as the person not interested in faculty but want to go for higher education. But these not allowed the benefit of the faculty scholars. Disparities in educational attainments are in some way related to the socioeconomic background of the individual. 

Consequently, it would only be proper to weight the test scores with a measure for the socio-economic background of the candidate. The weight would depend on factors such as the educational attainments of parents, the earning capacity of the parents and the nature of the school from which the student has passed his secondary and higher secondary levels (whether rural or urban). The university shall have the freedom to evolve the methodology of arriving at the weight. This weight could replace the concept of outright reservations to represent affirmative action and the weighted scores could be used as indicators of intrinsic merit.

3.5 Controls of the systems
   
Many a noble plan has fallen on hard times because of the assumption that the plan is delivered by flawlessly moral agents or perfectly programmed robots. Models based on such faulty assumptions are destined to fail. [10]
But studies [11] [12] [13] [14] [15] [16] have also shows that human beings have a natural propensity to cooperate to be trustworthy.  These can vary from society to society, over time and context. To check the variability from person to person controls are required and decisions on rational management. 

The success of any system is expected on the basis of continuous monitoring and pragmatic modification. The monitoring is done in the form of audit works which include the internal and external audit works. The external audit can be done by an institute having expertise in this field. But regular internal audits are very helpful in maintain the quality. 
We can discuss these controls in the form of interactions of different authority and departments.  
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FIG.3 Total System Control Diagram
3.5.1 Teacher-production unit:
The production unit is headed by a team of faculty and decisions are taken in majority. The controls are of nature of proper management of production unit. It will be conducted in two forms:

1. The managerial controls 

2. The updating controls

The Managerial Controls: This part include the controls the functional management of the production unit. For this various data is collected from the production unit to check:

a. The  working of machinery

b. Need of raw material

c. Tools requirement

d. Operators/Workers required 
e. Operational arrangement 

This will also include the material means which are essential for everyday working of the production unit.

     
The Updating Controls: These controls are updating in nature and will check the necessary modification required in the production system. This may include:

a. The need of new technology with respect to industrial usage.

b. The skills of the operator.
c. The operator training need.

d. Skill development in the students.
e. Introduction of new processes development.
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FIG.4 The Faculty-Production Control Diagram
3.5.2
Evaluation System Controls:
Evaluation procedure play important role in teaching learning process. Teacher and student both get specific direction to proceed. By using the evaluation of the exam data we can analyze about an individual and based on this teacher can adopt corrective measures for better learning of student. This will be the control element to check the quality of cognitive experimental and practical study. The examination section will play a major role in this.
The management of this process in very important as it will check the quality of cognitive and practical learning and areas which requiring concentrated efforts. This process management is done as:- 

1. This process will be handled by the faculty. The faculty will mainly associate with examination and evaluation part.

2. The examiners will be the faculty itself, which must be arranged as: monthly half semester and semester examination.

3. The marks will the data to be collected and stored for evaluation, analyzing and interpretation.

4. The practical evaluation will be done by the technical staff with the help of operators of the production unit.

5. This department is a responsible for the updating of the syllabus according to the industry demand.  
One of the good evaluation systems is Continuous Comprehensive Evaluation technique [100]. Continuous Comprehensive Evaluation technique is useful to identify difficulties and weaknesses in learning of student. It is also useful for all round development of the student. But it is necessary to use variety of evaluation tools and techniques. Evaluation is a process by which we can collect evidences for student progress. By analyzing collected data we can record observations about an individual and then teacher can adopt corrective measures for better learning of student. In short, it involves systematic collection, analysis and interpretation of learners’ progress both in scholastic and co-scholastic areas of learning to provide constant feedback about the effectiveness of course content, classroom processes and the growth in individual learners. Continuous Comprehensive Evaluation means a method adopted to evaluate various aspects of development of students knowledge from various dimensions. It include Continuous – this concentrate on the evaluation which is going on for full learning duration e.g. this is like having evaluation going on for full semester. The evaluation of the student involves summation of the all exams in the semester. This will give real and elaborative evaluation. Comprehensive – this assures an individual about potential skills of the individuals learned during the semester period. This also ensures the detailed evaluation of the student Evaluation - A process of correcting weaknesses in self and which is taking an individual towards development.
The model for the evaluation of the student by the faculty should be also revamped. Following reforms are suggested in the existing pattern.
1. Frequency/Timings of the Examination: - the present pattern of the evaluation system with 3 hrs examination is not a viable one and mostly concentrates on the learning part from the book. In the proposed part there must be examination that has its maximum timing of 2 hrs, suggested timing is 1hr. 

Instead of taking few heavy examinations several light examinations are recommended. This will also improve the understanding and learning of the student, which lead him towards the first part of innovation of the three point creativity model.

 2. Pattern of the Examination: - the exams must be online with with one full day to appear with innovative online question selection scheme which will select question automatically and generate question paper for the student which with present technology is very much viable. This is suggested as: the exams will on fixed date and for the full day (in working hours) the student can appear in the exam from any of the internet able computer, when he log on with his id no issued by the institute. The question paper will be different for different student. For better response, one stuent can apperar for the exam only once. This will ensure the better evaluation and flexibility in the time table in the exams. The software system will automatically will generate the result and give marks which will be sent to the id of the student and also the the department and the concerned faculty.
3.  Continuous Comprehensive Evaluation: - Continuous Comprehensive Evaluation technique is useful to identify difficulties and weaknesses in learning of student. It is also useful for all round development of the student. But it is necessary to use variety of evaluation tools and techniques. Evaluation is a process by which we can collect evidences for student progress. By analyzing collected data we can record observations about an individual and then teacher can adopt corrective measures for better learning of student. In short, it involves systematic collection, analysis and interpretation of learners’ progress both in scholastic and co-scholastic areas of learning to provide constant feedback about the effectiveness of course content, classroom processes and the growth in individual learners. Continuous Comprehensive Evaluation means a method adopted to evaluate various aspects of development of students personality from various dimensions.

This is the continuous and comprehensive evaluation aof the student. It means that a number of exams instead of the only final exams. This suggests that we should have innovative and light examinations every month instead of semester examination. This will ensure the continuous learning of the student and less load of passing examination and real evaluation.

4. The Independent Evaluation of the Exams: - this includes the evaluation based on the online software system, which will conduct the exams and simultaneously give scores to the student for the exam. This software will also send the result of the student for examination to his id, the faculty and the department concerned. This will give an equal and real evaluation. As the computer will marks to response of the student. 
5. Studies have also indicated that essay-based examinations that focus on writing ability and analytic arguments may be more effective in predicting academic success rather than multiple choice tests. This leads to the issue of objectivity in the examination process. Reading and evaluating essay type questions, for which there is no single correct answer unlike multiple choice questions, requires interpretation and judgment on behalf of the evaluator. The resultant score is to some extent dependent on the preferences and predilections of the evaluator. But still we recommend that there must be mixture of objective and subjective with bias more concentration toward the subjective exams. A mix strategy in the right proportion would deliver better results than a single methodology.
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FIG.5 Evaluation System Control Diagram
4.1.1 The Laboratory Section Controls
This is the section which is responsible for the experimental for understanding of principles and research work required for the projects, the production units and the problem of the industry or the State/Government. 

This includes the state-of-the-art instruments, devices and well trained operators. The quality of laboratory decides the understanding of students and quality of research.

The management of this section is under the guidance under a team of faculty having expertise in this area. This is kept updated in term of latest skill instruments and devices. The team or faculty is responsible for the maintenance of the laboratory regarding:-

5. The technology deployed in the laboratory.

6. The skills of the operators required.

7. The training need of the operators.

8. The updates required in the laboratory.
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FIG.6 Laboratory Section Control Diagram
There may be question of implementation of the cognitive study, practical and production unit co-ordination. This lead to arising of many questions such as:

· How the students can act on the both front?

· How work-study pattern is distributed?

· It may lead to overburden.

· Compromise in the study and practical.
There can be many solutions that can be reached by brain storming for 
. As an example we are giving this example which can be considered tentative and can be subjected to modification based on the courses, department, availability of resources etc. 
The solution is suggested: -.

The main problems are due to non-existence of this type of system till date. So to solve the problems we have to move rationally ourselves. Some of the steps which may lead to smooth functioning of the institutions are suggested by the authors themselves. The steps which can be used in implementation of this model and solving the problems are:

1. All the subjects teach must be specific to the area/branch of engineering. In other words the curricula must be only relevant to the department only.

2.  We think from out experience that without theoretical base understanding of practical is very difficult and incomplete. So the time of engineering may be divided in different time schedule of :

i. The cognitive study with practical of labs

ii. The application of learning in production units and learning of advanced subjects of student interest.

3. The students are given authority within the production unit. They will act as the part of production unit for a fix time period.

Such a model is also formulated for mechanical engineering as follows:

1. The time schedule for the students.

2. The practical schedule.

3. The production unit works with learning (communication etc).

4. The supervisory work with learning (management subjects while dealing with the contracts).

5. The student’s projects.

The formulation for mechanical engineering department is as follows:

1st semester:
4 subjects for e.g.:

I. Manufacturing processes(overall introduction)

II. Engineering material and metallurgy

III. Mechanical vibration

IV. Metrology

5 practical labs (4 subjects + engineering   drawing)

2nd semester:

4 subjects for e.g.:

I. Industrial statistics

II. Kinematics of machines

III. Foundry 

IV. Strength of materials

5 practical labs (4 subjects + machine drawing).

3rd semester:

4 subjects for e.g.

I. Metal cutting and tool designing

II. Metal forming and process working.

III. Dynamics of machines

IV. Machine design

5 practical labs (4 subjects + one designing software labs e.g. AutoCAD, ProE, CATIA etc.).

4th semester:

4 subjects for e.g.:

I. Material management 

II. Fluid system

III. Welding tech

IV. Manufacturing machines

3 practical labs (of the subject suggested).

5th semester:

2 subjects for e.g.:

I. Communication skills

II. Organization behavior

III. Metal forming and process working.

IV. Elective subject

V. Elective subject

And they are assigned in working in the production workload. The work will be given in the form of part of team in work for contracts signed, projects of the students, problem solving session, prototyping etc.
6th semester: 

3 subjects for e.g.:

I. Non destructive testing 

II. Industrial quality control

III. Cad/Cam

IV. Elective subject

And they will continue their work in the production unit. 
7th semester:


3 subjects for e.g.:

I. Project work for whole of the semester 

II. Marketing

III. Management concept

IV. Advanced method of manufacturing

And he will using the production unit for his project work..

8th semester:

2 subjects of student choice from list of elective e.g.: power plant engg., mechatronics, nanotechnology etc. and Project work for whole of the semester
The students will be evaluated on the basis of cognitive study and practical up to 4 semesters. 5th semester onwards they will be evaluated on the work in production unit (2/3rd distribution) and little study part (1/3rd distribution). In 8th semester they will be evaluated on the basis of project work 



The scheme given here is not final and conclusion of the model. The timing, semester, subjects, practical etc., are subjected to change on discretion of the decision maker. This is shown as one of the way to do this.

Chapter-4

DISCUSSION
This model applies a number of controls, responsibility and accountability. It encourages the person to take decisions and constantly thrive to excellence. This model if applied to the education system of the institution the results which can be obtained that are extra or more beneficial than the present system can be perceived as:
4.1 Benefits
We have started to make this model to induct the part which are missing or not elaborate in the Indian system. This model if implemented in full spirit is bound to give better results. The benefits by this model:
4.1.1 This will not only lead to skilled workforce and but also increase in research work leading to better and better technology.
4.1.2 This will also lead to indigenous solution to indigenous technical problems. This can save a lot of money of the industry which has to look outside of its problems.
4.1.3 The morale of the staff will remain high due to having skill and regular training to adapt to latest technology. The continuing training will lead them to look required for quality improvement.

4.1.4 Staff has more aware of their duties and responsibilities as the authorities and responsibilities are marked up clearly. 
4.1.5 The development of latest curricula is easily possible in this model. This is very important development as lead system to include latest technological development and possibility and elimination of outdated and obsolete system from the curricula. 
4.1.6 This model also concentrates on the continuous training scheme. This lead to the development of latest training systems for all the levels. Thus the skill development at all the levels.  
4.1.7 This model includes various levels of controls mechanisms which lead to early problem detection and correction. It also facilitates the removals of procedural lags and bureaucratic systems.
4.1.8  This model also encourages and provides enough mechanisms to promote the research in the education system. This will lead to a mechanism that promotes research and innovation in higher education. 

4.1.9 This model provides the student a challenging environment with enough scope to apply his skills.

4.1.10 The international recognition will come with quality education, which may be a secondary goal. This is suggested by quality research, education and infrastructure 
4.1.11 Internal communication of the organization got increased as the head of most of the components are same team of faculty. So decisions are taken by consensus and timely. The system is not effective as the decision making is done at top level (faculty team) itself and made functional.
4.1.12 On the exam front:

4.1.12.1 There will impartial exams as the selection of question by computer and also marks delivery.

4.1.12.2 There will be convenience in giving the exam as they can be attended from any internet connected computer.

4.1.12.3 The exams will give us the true and comprehensive evaluation of the student. 

4.1.13 The new examination scheme will give the institutions ability to select suitable student.

4.1.14 The examination system also take into consideration athe higher secondary marks in views by the weight factor in induction of the student in the institute.

4.1.15 The faculty training will lead to the setting up of quality faculty workforce. The job is like job-cum-training that will give the faculty to learn and teach at the same time.
4.1.16 This scheme also provides the faculty higher freedom in teaching and research. The authority and responsibility increases in stages.

4.1.17 This scheme also set a system where the decisions are taken in consensus. The board of governors is the body comprising the chancellor, all faculties, and deans. Here no one is dominant and decisions are taken by majority decisions.
4.1.18  This model also stress on the different teaching technique e.g. inductive technique. This will lead to the better understanding, learning and innovation among students.

4.1.19 This model also stresses on the creativity potential. The 3 point creativity model is very much effective if applied in letter and spirit.

4.1.20 This model also gives new examination/evaluation schemes that will be very flexible to both the faculty and the student.
4.2 Drawbacks
Now we look other side of the coin as drawbacks in this model possible. As till date there is no model to govern the human behavior. The drawbacks are:

4.2.1 In case of the controls placed in the system extra time will be consumed in. The records of data related to the process and maintaining the database of present data for future reference. 

4.2.2 The modification in the existing system will also cost extra and the extra cost factors can be :-
4.2.2.1  Cost of documentations

4.2.2.2 Expenditure of evaluating and providing training to the staff when required.
4.2.2.3 Hiring extra workforce for specialized work.

4.2.2.4 The cost of maintaining the latest and world class laboratory and production units machinery and skill of the operators their.

4.2.3 The model if not applied in full will and continuous up gradation can lead to same very bureaucratic system with loss of time and money with less or any beneficial results.
4.2.4 The model has its base in the competence and goodwill of people and that can not be assured by any model or software so results expected in the model cannot be always attained 100 %.
4.2.5 As all the authority lies within the faculty the system in absence of competent faculty may fail and act as present system of technical education system.

4.2.6 The teaching techniques are easy to understand but very difficult to implement in the classroom. The mixture of inductive and deductive approach can be applied but it is difficult to estimate for the faculty where to apply which one.
4.2.7  Although a large amount of money is spent on training, it is estimated that only 10–20 percent from what is learned during the training is applied. So a loarge amount research and analyzation is require on this front. 
Thus more research over a sufficient time scale would be required in order to access whether the benefits of all factors suggested will be able to weigh more than their drawbacks. 

Chapter-5
CONCLUSION
In this paper, we contemplated a technical education system. We found that if proper technical theoretical study, experiments and a new practical exposure can lead to a skillful, innovative and competent. The model of education given in the paper the management of the education can be handled very effectively. 

The research underlying this report can provider a valuable framework for the quality efforts of education and training institutions. 

The model has conventional theoretical study and lab work with usual evaluation and the other two unconventional sections. The first section include the laboratory section in which it is a conventional laboratory as well as a research centre and all experiments, projects and innovations are designed and formulated here. 

The second section include the production unit of the institute which include the production of the projects, training to students, contracts related to research and innovations of the students. 
This system will create a unique education system that could yield benefits. It can be used in any educational institute with modification and it can act as a catalyst for change.  It can be easily argued that Installation is associated with usage and that Operating Performance depend on the human resource and a army of competent faculties and above all govt. and management will for the change is a must otherwise this system can also led to a bureaucratic system full of paper work with no practical solution of the problem. But still it can be argue that if all he mentioned model is applied in the educational institutions than it can provide for the quality efforts in the technical educational institutions.
The positive outcomes in the institution do no come free like commitment from the management and government and resources which is not a easy task in itself; the cost due to setting up new infrastructure require in the institution. This model in itself will not ensure the quality but the model with continuing pursuance of excellence. There are interesting developments going in many countries regarding improvement of technical education systems. 
This model take into consideration the three point creativity model for innovations promotions. The model is having expertise, creativity skills and task motivation as component. These all are indispensable for the creativity thinking and continued excellence. These components unleash the creativity potential of the students by getting him/her out of psychological ruts and learning how to think about a problem in divergent manner.
The model will provide for the most rational decisions in the institution and still not leading to the commercialization. This will help the quality of the education system to be improved and the education system can cater to the demand of present industry. By implementing ways of rational management the education can get improved quality, bold and effective internal organization, reduced gap in industrial demand and outcome of the educational institution, confident professional and innovations.
 The model have a lot of scope of flexibility but still provide for the enough space for a person to mould the system in good direction and at the same time provide for enough controls so that in future the bottlenecks of the system can be removed and all i.e. students, institution, industry and the society as a whole will be benefited.
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