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1. The concept of a research university. The concept of world-class university
 In 1810 the Prussian minister, diplomat and philosopher Wilhelm von Humboldt , a “Prussian son of the enlightenment”, founded the University of Berlin (now Humboldt University) on the then-revolutionary premise that professors and students should be partners in learning and that teaching and research were inseparable. His vision was of an institution that intimately intertwined research and education under one roof, giving students direct access to the leading researchers and thinkers of the time. In return, scientists would benefit from the critical inquiries of their students. Humboldt's idea proved to be successful: The University of Berlin, which changed its name to Humboldt University in 1949 to honour its founder, quickly became an internationally renowned institution and attracted many influential philosophers and scientists.

(Humboldt's philosophy influenced university systems from America to Japan. And it led to more than a century of excellence at German universities, which for many years were the best in the world and produced thinkers from Hegel to Planck. This golden age was destroyed by the Nazis.)
At that time, European universities were the world's leading centres of research and education; in fact, the nineteenth and early twentieth centuries were the golden age of science for Europe. Its universities attracted scientists, scholars and students from around the globe to carry out cutting-edge research and learn from the leading authorities at that time. Moreover, the European brand of research-intensive universities became the role model for universities in the USA such as Harvard , Yale and Cornell.

Nearly 200 years have passed and the landscape of higher education has witnessed many changes. Leading universities in Europe—although still respected and internationally renowned—are no longer the sole beacons of knowledge that they once were. Since the end of the Second World War, US universities now comprise the majority of world-leading institutions for research and education.

Outside the academic realm, the world has also changed markedly since von Humboldt's time. The ‘advanced' nations have been moving away from the manufacturing-based economies that sustained them throughout the twentieth century, towards so-called knowledge-based economies that rely heavily on scientific research and a trained workforce. As such, these nations no longer compete for industrial capacity or access to natural resources, but rather for skilled workers, intellectual property and knowledge.

This shift has put universities under new pressures: on the one hand, they must produce an increasing number of graduates; on the other hand, they are still the main generators of knowledge. Both of these ‘products' are the primary resources required by advanced knowledge-based economies. 
Consequently, the same period has also seen a gradual specialization: many colleges and smaller universities have increasingly focused their resources on higher education, whereas research institutions such as the Massachusetts Institute of Technology (MA, USA), and the European Molecular Biology Laboratory (Heidelberg, Germany) have gained prominence for their cutting-edge research. Furthermore, to attract funding, there is an increasing trend among universities to secure intellectual property from their research or to actively court private industries, which, some critics fear, could threaten the intellectual independence of universities in the long term.
There are several functions performed by a research university: 
· it conducts top research attracting both governmental and industrial support; 
· it produces significant numbers of PhD and Master's students; 
· it trains undergraduate students; 
· it performs individual research bottom-up and also top-down goal-oriented research;
·  it attracts talent domestically and from all over the world;
· It  trains human resources for both domestic and international research; 
· it is involved in applied research collaborating with industry. 
The need for highly qualified individuals at the leading edge of science and technology is critical for the well-being and future of nations. The economic development and opportunities for a country's citizens are dramatically affected by the strengths and successes of research universities. Successful countries will be those that nurture and promote their research universities.
Research universities play a critical role in research and education because they are the best instruments we have, not only to generally educate undergraduate students to base their opinions and decisions on existing evidence, but also to develop their enthusiasm for a research career.

World-class universities are elite flagship universities. World-class universities are recogized for their superior outputs. They produce well-qualified graduates who are in high demand on the labor market; they conduct

leading-edge research published in top scientific journals; and in the case

of science-and-technology–oriented institutions, they contribute to tech-

nical innovations through patents and licenses. 

Key characteristics of  world-class universities are as follows:
A world-class university 

• Has an international reputation for its research; 

• Has an international reputation for its teaching; 

• Has a number of research stars and world leaders in their fields; 

• Is recognized not only by other world-class universities but also outside the world of higher education; 

• Has a number of world-class departments (that is, not necessarily all); 

• Identifies and builds on its research strengths and has a distinctivereputation and focus (that is, its “lead” subjects); 

• Generates innovative ideas and produces basic and applied research in abundance; 

• Produces groundbreaking research output recognized by peers and prizes (for example, Nobel Prize winners); 

• Attracts the most able students and produces the best graduates; 

• Can attract and retain the best staff; 

• Can recruit staff and students from an international market; 

• Attracts a high proportion of postgraduate students, both taught and research; 

• Attracts a high proportion of students from overseas; 

• Operates within a global market and is international in many activities (for example, research links, student and staff exchanges, and throughputof visitors of international standing); 

• Has a very sound financial base; 

• Receives large endowment capital and income; 

• Has diversified sources of income (for example, government, private companies sector, research income, and overseas student fees); 

• Provides a high-quality and supportive research and educational envi-ronment for both its staff and its students (for example, high-quality buildings and facilities/high-quality campus); 

• Has a first-class management team with strategic vision and implementation plans; 

• Produces graduates who end up in positions of influence and/or power(that is, movers and shakers such as prime ministers and presidents); 

• Often has a long history of superior achievement (for example, the Universities of Oxford and Cambridge in the United Kingdom and Harvard University in the United States);

• Makes a big contribution to society and our times; 

• Continually benchmarks with top universities and departments

worldwide; and

• Has the confidence to set its own agenda  (Salmi, p. 81)
In 2011 the new Law of the RK “About science” came into force. It reflects the modern realities and tendencies in the development of science and tertiary education in the Republic of Kazakhstan. In the context of the above document the idea of a research university (article 10) has become very  important because one of the approaches to improving the quality of higher education and research is integration of education, science and practice which should be reflected in creation of research universities 
2. Universities and basic (long-range, or fundamental) research
Research universities bear responsibility for basic or long-ranged research. Big companies have  their own research laboratories, however  private sector laboratories are focused on near-term goals. Therefore,  most of tomorrow's economy is being born today in university research laboratories.
The important function of the university is to train and retain the researchers for future generations.

The best teaching involves open-ended enquiry that is characteristic of research, and, on the other hand, a professor's research is broadened and enriched by ideas that come from teaching.

At some research universities  students are trained through both teaching and research. The accomplishments of the great US universities have clearly demonstrated that education is both teaching and research. At the California Institute of Technology (CA, USA), the participation of undergraduate and graduate students in research is a foundation of the education programmes.
The very definition of a ‘university' includes both teaching and research. While there are certainly some universities that do less research than others, teaching is enhanced when the professors are also involved in graduate programmes and research work. Through this more advanced work, they stay close to current developments,  which makes their teaching more relevant and valuable to the students. A scenario whereby a university would be solely focused on research work and not teaching is difficult to  see; at that point it becomes an independent research lab, not a university. Without the teaching element, there would be less of a pipeline of bright, upcoming people to keep infusing the research work with new ideas and energy.

At least one of the reasons for the obvious trend of shifting basic research to universities is that it is exceedingly efficient. University faculty members, working with bright undergraduate, graduate and post-doctoral students, are the most cost-effective teams that can be assembled anywhere, and both parts of the mission—teaching and research—benefit from being pursued in tandem. As a consciously planned side benefit, this is the way we train the next generations of faculty and researchers, so there's an automatic benefit to society. WE see no trend away from this model; 
3. Universities,  applied research 
and intellectual property (i.e. patents)
Some researchers believe, that more applied research should not be a major goal for research universities. For one thing, university research needs to provide great training for graduate students so, the university must encourage each student to “follow your nose and discover something new”. Furthermore, in most countries, industry has moved away from doing basic research and the universities are less well suited to carry out applied research, so there is good reason for the universities to focus on new discoveries. But fundamental research  (that is, basic research)  at the universities will in some cases reveal applications, and in those cases it is appropriate to consider whether the invention should be protected with patents to develop and commercialize it.

In many disciplines, the boundaries between basic and applied research are blurred. It is more of a continuum and one should think more in terms of short-term and long-term research. Hence, universities are moving toward supporting this continuum. With regard to intellectual property, universities and their faculty should have incentives to commercialize their discoveries and in doing so support economic development and job creation. However, universities should not become ‘greedy' and they must realize that the intellectual property they generate is often only a small contribution to a product. They must learn to work more cooperatively with corporations on intellectual property creation, ownership and commercialization.


Fundamentally, universities want to work on problems that matter to people; in that sense, this is applied research. Certainly, they are interested in other, deeply intellectual problems as well, where you do not see an obvious and immediate commercial use, such as measuring the mass of a neutrino. There will always have to be a balance maintained between the two. But many of the problems universities work on have a relation to some economic or commercial problem, either directly or indirectly. Given the pressures on universities to help societies become more economically competitive, it will likely mean that universities will continue to work on applied research.

The issue concerning intellectual property gets into the question of whether universities should become commercial institutions. Although every institution has the right to protect its intellectual property, the underlying mission of universities is to educate. Too much focus on the commercialization of patents and other intellectual property can inhibit ‘open collaborative research', which is one of the best ways for students to learn. Attempting to turn a university into a company would be a mistake.

Some university professors believe, that universities should not perform contract research. Curiosity-driven research should be pursued in universities and it can and will lead to intellectual property.

But research is not an isolated activity. Some institutions may find it appropriate to pay increasing attention to applied research, others not. As regards intellectual property, what's important is that it's managed in a way that makes the best use of research results.
Some researchers believe, that the distinction between ‘applied' and ‘basic' research is artificial and misleading. All research is applied. All research is aimed at finding answers to questions for which we currently have no satisfactory answers. A more meaningful distinction would be based on the expected timescale for an anticipated payoff. So what we misleadingly call ‘basic' research is research that may not have a payoff—in terms of affecting people's lives or the economy—for decades, and what we call ‘applied' research is research that is aimed at some useful result in months or a few years at most. In either case, universities should be alert for opportunities to patent or otherwise protect results that may have commercial implications precisely so they can be commercialized.

4.  Academic freedom and performance of  applied or contractual research
Universities can compromise their academic freedom by chasing the money too much or by trying to turn themselves into a commercial enterprise. But simply doing applied research doesn't have to hurt academic freedom. Things become murkier with contract research. When universities are actually contracted to do a certain job it can limit academic freedom because they have to stick to the goals of the company funding the work, which ultimately has economic rather than purely academic interests.

It depends whether the research is curiosity-driven or contractual, not whether or not it is applied.

The important point is that universities have the autonomy to make and implement strategic choices, to which they should be held accountable by the rest of society. In a broad sense, this accountability has always been part of the ‘social contract' between universities and the society in which they function. The concept of academic freedom is therefore not outmoded. Nowadays, universities recognize the importance of being accountable for their research activities, and work very hard to develop a quality culture, which serves to strengthen institutional autonomy.
If the implication is that ‘applied' research is more likely to be funded by companies, and that those companies may exert undue influence on the conduct and reporting of the research, then it should be clear that universities need to be vigilant and make sure such efforts do not succeed. As far as I can tell, most universities are highly vigilant, as are most editors of technical journals, not to mention most peer researchers.

5.     The independence of public universities and research funding tied to applied research or coming from private sources
Private funding or contract research can affect the independence of universities. Every research institution has to balance the need to be connected with the marketplace, economy and society, with the need to do innovative and exploratory research. It's a balancing act. There are certain advantages in taking private funding from companies as they can connect you to the marketplace and help you learn about the real problems that can make a difference in the world. In doing so, you are able to educate your students on how to tackle problems that are of interest to industry, helping them to enter the job market. However, too much private funding can mean that you turn yourself into a research arm of a particular company. That's not good or desirable either. Again, universities need to find the right balance.

6. Public funding for universities
There are two aspects: one is public funding to support the infrastructure of the university and the other is funding of individual researchers and/or projects. The discipline of how to balance these objectives is needed.
In many countries, the tuition fees paid by students have risen so steeply that many are now burdened by debts from student loans. Thus, more public funding that would reduce the burden on the individual is appropriate: education and research are societal goods, so society should support them.
However, individuals must also bear part of the financing of education through tuition fees. Parents and students should not look at fees as a ‘cost' but as an ‘investment'. Individuals invest in many things during their lifetime, sometimes with limited return. Education is an investment with a high return. Hence, contributing to the financing of education, often through relatively modestly priced tuition at public universities, should be viewed as an investment. It should also be recognized that there is often a difference between the listed tuition fee—that is, the ‘sticker price'—and the ‘real price' because of scholarships that offset a part of the tuition.
Countries around the world are facing the challenge of remaining competitive in an environment in which economies are becoming more knowledge-based. In such an environment you simply must be more educated to be competitive. This alone is a motivation for governments to fund universities. The best place for society to invest its money is in educating the next generation; that's how you secure your future.
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