High quality learning for Sustainable Development 
(source: Åhlberg 1990 – 2006)

(1) Learning is both individual and social knowledge construction/building process. Persons in the world are learning experientially and by transformations of experiences (Jarvis 2006 197). Learning is a concept that is used to explain change in thinking, feelings and actions of individuals, teams, organisations, regions, nations and in humankind. Knowledge covers in this theory declarative knowledge, procedural knowledge, tacit knowledge, value knowledge etc. The point is that in the learners’ minds, mental models of the world and universe are created, tested and continually improved. All human knowledge is tentative, at best approximately true, always, improvable. It is of utmost importance is continually to test both constructed knowledge and its assumptions, both theoretically and empirically. The best way to learn in this way is to join a group of knowledge builders, like research groups or learning groups. It is not wise to stick to dogmatic conceptions, but to be open-minded and to compare own theories with other theories. 
(2) Science (in broad sense of “Wissenschaft”) and technology are main tools for humankind to create, test and reconstruct knowledge, concepts, and theories of the world, including sustainable development. Science and technology are the biggest learning projects for humankind. Science is the only known systematically self-correcting way of obtaining knowledge. 
(3) In high quality learning tentative theories of the world are constructed, values included. In high quality learning, learners take full responsibility for their own learning, thinking, feeling and acting.  
(4) Poppers (1972) three (Part) Worlds theory makes understandable how knowledge can be built collaboratively. Learning itself, as brain/nervous processes, happens in the (Part) World 2. Shared cultural products of learning, theories etc. are in the (Part) World 3. Human beings, and the biosphere they belong, are in the Part World 1. This powerful and empowering way of thinking would be applied also to NatureGate®, e.g. there are (I) real flowering plants in real environments, (II) private, personal thoughts and theories of plants and public knowledge and (III) photographs, and texts about plants in digital, form in NatureGate® servers. 

(5) Meaningful learning, in which learning is relevant, new knowledge is linked to earlier knowledge, structures of concepts and propositions are continually tested and reorganised. 

(6) Also learning by heart can be meaningful in meaningful contexts, e.g. learning usernames and passwords. Also Latin names of plants and other organisms have to be learnt in this way. The good thing in NatureGate® is that you do not need to learn the names of plants by heart, because there is the patented easy-to-use and fast digital identification software for plant and other animal species identification. In this sense NatureGate® will be in future a cognitive tool to promote e-learning, and biology and sustainability learning in general.

(7) Deep learning in the sense that history and evidence for the knowledge are sought for. Predictions from on knowledge are tested, when needed and possible. People can test their tentative personal theories by practice or by comparing them to other theories. NatureGate® facilitates deep learning. 

(8) When testing of learnt knowledge happens in a form that knowledge is applied to own life, in everyday life and practice, it can be called transfer aspect of high quality learning..

(9) Meta-learning is included, and it covers at least monitoring and promotion of own learning and knowledge. 
(10) Innovative, creative, proactive learning, expansive learning to create better possibilities for optimal satisfaction of real human needs. There are at least eight types of innovation and integration is one of them (Sternberg, Pretz & Kaufman 2003). In this sense there are at least eight subtypes of innovative learning. 
(11) Tacit learning is used and explicated by tools available, e. by improved concept mapping and improved Vee heuristics. 
(12) Learning everywhere, life as learning, is in use. Both formal and informal learning are applied in life long learning as a part of high quality learning. NatureGate® would allow this kind of approach.

(13) In high quality learning both generalisations and their contextual irregularities are learnt. NatureGate® would allow plenty of opportunies for both kinds of learning.

(14) In high quality learning mental conceptual systems (tentative theories) are created of the real systems of the world. The universe is the biggest system known, and all other systems are parts of it. Everything in the world is somehow connected, linked. If some part of the universe would not be connected to the rest of the Universe, humankind would have no chances of ever learning anything about it. It would no belong to our Universe. 

 (15) In high quality learning people are seeking as truthlike/truthful knowledge as possible, as wise as possible, as efficient as possible, as good and beautiful as possible. This is axiological aspect of high quality learning. 
(16) Human beings learn best as integrating whole person: thinking, feeling and acting at the same time. Directing attention is a form of acting required in intentional learning. It demands whole person to do it. (Also e.g. Jarvis (2006, 23) highlights importance of conceptualizing learning individuals as persons who are thinking, feeling and acting.)  
(17) In high quality learning there is continual integration and empowerment that are used to solve problems of both individuals and societies, and humankind. This happens when win-win strategy is used. It has been theoretically shown that in long run whole humankind benefits of right kinds of win-win thinking and decisions, in which all participants and stakeholders win in long run. Also flow experiences are often met in this aspect of high quality learning. Sternberg’s theory of wisdom as learning to balance different types of interests is an essential part of high quality learning.

 (18) Learning from the best of each field is an essential aspect of high quality learning. This is sometimes called bench-learning (from benchmarking). People can learn from anybody, but highest quality of learning results from learning the best in each field of knowledge. 

 (19) High quality learning involves learning to network and learning in networks. 

(20) Three essential indicators of high quality learning are: a) critical but at the same time constructive thinking, b) innovative, creative problem solving, c) constructive actions to promote sustainable development, integrating ecologically, economically and socially sustainable development. This approach is used in NatureGate®.

