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Abstract

Our responsibility in educating future generations  consists of our roles in learning and  research activities. Our role in learning includes teaching, curriculum development and learning assessment to enrich our students to be effective in solving the most problem of tomorrow and coping with changes. We develop curriculum to the best meet needs of most our students, implement and assess continuously, we structure courses to make learning easier. Those are our responsibility in helping students learn. Our role in research activities  as educational  researchers are to be a mentor for future researcher and to give  research directions for the sustainability of  our globe and the benefit of mankind. As a mentor for future researchers, we need to train future generation researchers  in several issues  : how  to learn the nature of science and  the process of science , how to write and review manuscripts, how to obtain funding, how to manage a research project, how to learn  the professional standard and ethical values. The research direction for the next future will rely on rapid changes in our environmental, ecological, social issues and in the restructuring of industries. The positive and negative sides of the research development  will influence research direction for the next generation of researchers. I will  give some examples in various research arena such as  biotechnology and genetic engineering, environmental, and  energy since these areas bring  great challenge and opportunity to the sustainability of  our globe. 

INTRODUCTION
As we understand that education sector need to be  responsible in educating future generation,  we are obliged to look in more deeply  the role of education itself.  I tried to focus the topic on the higher education responsibility in educating future generation. It has been identified that  the major roles of higher education in the 21st century are creation of learning society, life long learning, regional economic development, technological innovation, social cohesion, pure research and scholarship and public accountability. Our core activities remain to be in teaching and research with emphasis on knowledge transfer. Strengthening links with community and the business sits side by side with our teaching and research activities.

We are aware that we are in the middle of an extraordinary time of change, both in the exponential growth of new opportunities, rapid change in our environmental, ecological, social issues and in the restructuring of industries. The rapid change is indeed inevitable. We face limited employment opportunities, little real economic production, a declining standard of living, a widening gap between the “haves and the have-less”, a lack of professionalism and professional honesty, environmental destruction, energy crisis and  the  list goes on for many pages. Our responsibility in education face a serious challenge that can only be met by dedicated educators , researchers and  high caliber of leaders . Dedicated educators and researchers are needed since  higher education is known as a guardian of value, a house of learning, a house of culture, the nation’s conscience and the agent of change, whereas high caliber of leaders are needed to raise the level of systems and strategic thinking.
When we carry out our core activities which much talk about the major roles of higher education, we have internal and external responsibility. Our internal responsibility relates  to our students and our peers, whereas our external responsibility relates to society. We need to create a learning society internally and externally, we educate our student to prepare themselves in life long learning, we involve in regional economic development through our research activity, we create technology innovation to be able to cope with changes and to be part in saving the planet, we enhance our social interaction to transfer our knowledge in contributing sustainable livelihood development of humankind. Our pure research and scholarship will enrich our students and  society through our strong networking. The public accountability is part of education responsibility in promoting trust, transparency, and good governance to the public.
There are four pillars that we need to establish to show our responsibility for education ( in the future )  : 

-learning including curriculum development, learning process and assessment
-research activity, 
-partnership with industries and community  ( social cohesion),
-public accountability.
I will focus this paper on the first two pillars since the two pillars strongly relate each other. I will discuss the learning process as part of our responsibility in education and then go in further detail for research activity as I will discuss about responsibility of educational  researchers to the future generation of researchers. 
Learning 


When we start talking about curriculum development, there are several questions raised : how are educators responsible in providing curriculum to educate our students to be effective in solving the most problem of tomorrow and coping with changes? How do we train students not only to apply sustainable and appropriate technologies to a wide range of  projects, but also to value service to the global community and consider the social, economic and environmental limitations of the developing world ? How do we prepare education for the have-less ?  These on going questions are our environmental scanning that we use to develop curriculum in order to close the gap between our current situation and our future need in educating tomorrow’s professional,  which will also bring our future direction in research activity. To answer those questions, we need to look at the stages in curriculum development including the environmental scanning. We scan our socio-demographics, competition factor, economic and environmental/ecology factors, regulatory/political factor, technical and industrial needs and also citizenship factor. It’s absolutely depend on our consensus to use the objective model, the process model, the situation analysis model or the hybrid model. I believe that in this era we need the hybrid model ( Fig.1). Then, we can set up  a series of tracks in the curriculum and design the courses to meet the needs of those pursuing these tracks as can be seen in Figure 2. 
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Fig. 1. The hybrid model
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Figure 2. An optional curriculum development to fit greatest possible number of our students.


Students learning process will be enhanced by implementing learner centered which we need to pay attention to the students’ preconceptions, skills and attitudes; knowledge centered which need to pay attention to the subject, student understanding and mastery. We implement assessment centered  which use frequent formative assessment by both teacher and the students to monitor progress; and community centered which combined argumentation plus cooperation enhances cognitive development. So, we need  to delegate some of the learning responsibility to the students to prepare them in life long learning. 
Research activity 
Our responsibility in research activity as present researchers are to be a mentor for future researcher and to give a research direction for the sustainability of  our globe and the benefit of mankind. As a mentor for future researchers, we need to train future generations in several issues  : how do we put ourselves in research activity to contribute sustainable livelihood development of humankind.? how  to learn the nature of science and  the process of science , how to write and review manuscripts, how to obtain funding, how to manage a research project, how to learn  the professional standard and ethical values. Why is the training to the junior researchers so important ? There are three answers that can explain the question. The first answer is  the society depends on the honesty and incorruptible moral character of investigators as it seeks to use scientific findings as the basis for public policy in a wide range of arenas from the environment to health to national security and national defense. The second answer is the society depends on the integrity of the scientific process as they make personally important decisions regarding products and  services from foodstuffs to health care to home insulation. The third answer is researchers depends on the uprightness and sincerity of their colleagues in order to justify the investment of finite resources,  time, effort, material and research subject (Spier, 2002).
The research direction for the next future will rely on rapid changes in our environmental, ecological, social issues and in the restructuring of industries. The positive and negative sides of the research development  will influence research direction for the next generation.  We all know that since James Watt ( 1765) invented steam engine, we have been living in a technology-driven world. Other remarkable advances are : the distribution of electrical power (1831), the camera (1839), the elevator (1853), the telephone (1876), light bulbs (1878), the petrol engine ( 1885), radio (1896), the aeroplane (1901), vaccines (1860s, 1950s), antibiotics (1940s), nuclear power ( 1942), computers (1940s), transistor( 1948), DNA structure (1953), the contraceptive pill (1956), human in space flights (1961) and genetic engineering (1975). The remarkable inventions have driven us to believe that our problem may be solved by the application of appropriate technology (Spier,2002).
 I will  give some examples in various research arena such as  biotechnology and genetic engineering, environmental, and energy since these areas bring  great challenge and opportunity to the sustainability of  our globe. 
Biotechnology and genetic engineering

 
The strengths of research in this area are the capability in  in silico genome engineering for computerized cells and tissues, health applications such as designer drug-food-feed, pharmaceuticals application in drug discovery and food applications. The results of genetic engineered microbes which can produce high quality of insulin, blood clot dissolving agents, new vaccines ( hepatitis B), ice-crystal preventers, bacterial rennin to make cheese, yeast which make enzymes to clarify beer and other products.  Genetically engineered varieties  which have been developed controls resistance to specific herbicides, fungicides , insecticides, viral and fungal pathogens are cotton crops, soya, maize and potato. The prevention of the use of chemicals and devastation lead to higher yields and lower agricultural prices. It has also been developed some plants that tolerant to low-water environment, since water scarcity is a major issue recently.  Each year, 37 million tons of topsoil are preserved, emissions from farm machinery are reduced by 85 % , herbicide run-off is reduced by 70 %, soil erosion is reduced by 90 % , and from four to seven gallons of fuel are saved per acre due to bioengineered herbicide-tolerant crops. In China, the amount of pepticides used is lowered  by more than 75 % for bioengineered insect-resistant cotton varieties. In India, there have been a risen yield gains for Indian cotton farmers ( 80%) and Philippine corn farmers (25 %) ( Conko, 2005).

However, the weakness of this research area  are the genetic engineering tools may enable us to make microorganism which are already damaging to humans, which are more effective as biological weapons.  Some traits if transferred from crops to wild relatives could increase the reproductive fitness of weeds and cause them to become invasive or to erode the genetic diversity of native flora and fauna. A such harm need to be addressed in future direction of research development for junior researchers.  Harm that could ever come from the introduction of bioengineered bred crop varieties or conventionally bred crop varieties need to be considered in future research direction.. For example,  results of a five-year U.K. study of the effects of herbicide-tolerant crops on farmland wildlife show that the use of various crop-herbicide combinations can impact on the number of birds, soil invertebrates and pollinating insects in the farm fields because they control weeds with greater or lesser efficiency.  Another  finding by the U.K. Food Standards Agency at Newcastle University was the inserted genes pass out of Genetic Modified food when eaten and enter our gut bacteria. This creates the worrying possibility that our gut bacteria will express new characteristics such as antibiotic resistance which could have health impacts. The York nutritional laboratory found that soya allergies suddenly increased 50 % in 1999 over the previous year after GM soya began to be imported from the US (Shave and Azeez, 2005).

Therefore, the present researchers need to guide the future researchers to be knowledgeable of the organisms and their variants that might pose a biological hazard, to guide safety assessment for the traits in genetically modified crops,  and show the future research direction in both the strength and weakness sides of the current research that have been developed. By maintaining the strength  and alleviate the weakness, I believe the presents researchers have involved in educating future researchers to contribute sustainable livelihood development of humankind.
Environmental

The problem of ozone depletion, global warming, acidification of water supplies, effects of agricultural practices on local habitats, sustainable material development, water scarcity, domestic waste and hazardous waste  are the research future direction that can be disseminated to junior researcher. 

The present researcher need to be a good mentor in guiding the future researcher to look in more details at various competing views and values dealing with the cause of pollution , environmental degradation and their relative contribution to a deteriorating quality of life.  The need of sensitivity to the fuller implications of engineer’s technological provision of goods and services as they have brought both positive and negative effects through their development and production, for example : air travel and global communication, housing, recreation, entertainment and food which indirectly caused wide-range environmental impacts including finite resources, pollution and toxic waste.
The future direction of research in the area of industrial waste water will be in the need to improve robustness of biological treatment technologies to handle variations in influent perchloride concentration ,low level of arsenic and endocrine disruptors since recent studies on human health and ecological effects have elevated the profile of perchlorates, arsenic and endocrine disruptors.( Munirathinam,2004).  
Other research direction in the future on environmental issue will be the scarcity of clean water  and domestic waste problem, since by 2025, 5 billions are expected to live in cities worldwide with 90 % of the growth occurring in developing nations. This increasing urbanization can be an important source of health problem and already 30-60% of the urban population lacks adequate sanitary facilities and drainage systems as well as piping for clean water. ( Mihelcic, 2004). The polluted water affects the health of 1.2 billion people  and contributes  to the death of 15 millions children under the age of five annually as reported by United Nations.
We have tried in our University to develop and implement Takakura Method to solve the domestic waste in each household. It’s a simple method and need a high awareness of public to implement in their house. Another research that has also been developed in our University  is an ecological sanitation systems (Ecosan). The systems allow users to cut water use and obtain a source of fertilizers. It needs separate chambers to retain urine and faecal matter. The urine will be recovered for fertilizer. This approach is taken according to the fundamentals of integrating water management. ( Mc Cann, 2005).
Water supply, sanitation and recovery/re-use of water and other valuable materials are seen as pillars of a sustainable water system for both municipal and rural areas, and we need to emphasize to future researchers.

Energy


Concerns over the costs of energy and the availability of the supply suggest that energy use should be a primary component of sustainable engineering.  We need to remember and remind future researchers that the principle of energy is “Ensure that all  energy inputs and outputs are as inherently safe and benign as possible”.  So, this concept underpins the future direction of energy production which has to have a little effects from the byproducts of combustion. We all know that we start using wood to get energy, then it changed to coal ,fossil fuel which results in the establishment of petrochemical industries, and we have to admit that nothing we use or wear aren’t from petrochemical.  Coal combustion emits mercury and sulfur dioxide, all fossil fuel combustion emits cabon dioxide, whereas combustion in air generates NOx. All new technologies that decrease energy consumption such as fuel efficient vehicle or energy integration in a manufacturing facility certainly fall within the realm of sustainable engineering.( Abraham, 2005). The maximum in peak oil supply will occur between 2021 and 2112, so we probably won’t run out of oil, but it will just too expensive that it won’t longer be an economically viable energy resource. ( Wood, Long and Morehouse, 2004). So, we must consider the production of energy from renewable resources. We need to show to the future researcher that the renewable resources will remain renewable only as long as it is consumed at a rate no greater than that at which it is produced. Then, if we show the future research direction  in energy to future researchers, the next era will be in biomass resources, and we need to do with extreme caution. Multiple opportunities for conversion of biomass to ethanol through fermentation, extraction of natural oils , followed by conversion to biodiesel  will bring us to the future direction of research in energy. 


We need to educate future researchers to evaluate the best opportunities for the use of biomass resources by using systems thinking and life cycle analysis. Systems thinking allows society to evaluate the alternatives for biomass utilization within the global system.  A life cycle analysis is used to fully understand the potential environmental impacts coupled with the interaction of societal desires to properly implement engineering solutions.  The final decision of conversion and use technology lies on the judgment of society most likely translated to the economic point of view, but only if environmental harms are accounted for properly ( Abraham, 2005). So, the principle of sustainable engineering is embodied in the selection of technology. 


Other opportunity for the production of electricity is solar power, wind, geothermal and tidal energy. An evaluation of the potential benefits of any of these technologies requires a thorough life-cycle analysis. Hence, to apply best principles of sustainable engineering, we need to exercise systems thinking to determine the best energy production systems for a specific application, and then apply life-cycle analysis to evaluate the environmental implications of the proposed technology. 
. 
Conclusions 


Education responsibility in learning is to enrich our future generations with up to date curriculum, good learning process both in the class and outside the class, train them in the many critical and non technical skills that are required to day, educate them to value service to the global community and consider the social, economic and environmental limitations of developing world.  In research, we are responsible to educate future generations to learn  the professional standard and ethical values, to be knowledgeable of the organisms and their variants that might pose a biological hazard, to look in more details at various competing views and values dealing with the cause of pollution , environmental degradation and their relative contribution to a deteriorating quality of life, to evaluate the best opportunities for the production renewable energy by using systems thinking and life cycle analysis. We are also responsible to show the future research directions by maintaining the strength  and alleviate the weakness of  research developments which have been carried out such as in  genetic engineered microbes,  industrial waste water ,  renewable energy ,  domestic waste and water supply. By implementing  our responsibility to help students learn, to prevent misuse of the discoveries, and consistently educate future generations to search a great interest in sustainability , I believe  that a more sustainable future is ahead of us.
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