
Earth started to come into being almost 4.6 billion years ago. Cooling down and formation 
of a more or less reliable crust still took hundreds of millions of years. Emergence of 
earliest forms of life may date back to 3.8 Ga, marking the beginning of the evolution of 
life. Only some two to three million years ago the first members of the genus Homo appear 
on the scene. Human history as we know it, as it relates to the colonization by Homo 
sapiens of the different continents, goes back to some 50,000 years ago. It changed the 
face of Earth dramatically.

Consequently, Earth didn’t always look like what we see now. One is reminded of this long 
ago past when, while being alone, one stands in awe of geological formations like the ones 
depicted in this slide. I took the photograph at the southernmost tip of Africa, the continent 
from where we are believed to have originated.

More detail at https://en.wikipedia.org/wiki/History_of_Earth and 
https://en.wikipedia.org/wiki/Timeline_of_the_evolutionary_history_of_life.
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May 2000: Paul Crutzen (atmospheric chemist, Nobel Laureate Chemistry 1995) and 
Eugene Stoermer (biologist) propose the term ‘Anthropocene’ in the Global Change 
Newsletter of the International Geosphere-Biosphere Programme (IGBP).
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Some lines stand out.
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‘Noösphere’ is the name for a postulated sphere or stage of 
evolutionary development dominated by consciousness, the mind, 
and interpersonal relationships (frequently with reference to the 
writings of Teilhard de Chardin).
‘Anthropozoic’ = Of the time of the existence of man.
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From EPA Web site https://www.epa.gov/ghgemissions/overview-greenhouse-gases):
Carbon dioxide (CO2): Carbon dioxide enters the atmosphere through burning fossil fuels (coal, 
natural gas, and oil), solid waste, trees and wood products, and also as a result of certain chemical 
reactions (e.g., manufacture of cement). Carbon dioxide is removed from the atmosphere (or 
"sequestered") when it is absorbed by plants as part of the biological carbon cycle.
Methane (CH4): Methane is emitted during the production and transport of coal, natural gas, and 
oil. Methane emissions also result from livestock and other agricultural practices and by the decay 
of organic waste in municipal solid waste landfills.
And there are other greenhouse gases, such as Nitrous oxide (N2O) and Fluorinated gases.
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Just the tip of the iceberg of increasing evidence that we may be in trouble.

Pertinent questions must be asked.
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“Complexity results from the inter-relationship, inter-action and inter-connectivity of 
elements within a system and between a system and its environment. Murray Gell-Mann, in 
“Complexity” Vol. 1, No. 5, 1995/96, traces the meaning of complexity to the root of the 
word. Plexus means braided or entwined, from which is derived complexus meaning 
braided together, and the English word “complex” is derived from the Latin. Complexity is 
therefore associated with the intricate inter-twining or inter-connectivity of elements 
within a system and between a system and its environment.” (See 
http://web.mit.edu/esd.83/www/notebook/Complex%20Adaptive%20Systems.pdf; the 
quote is referenced to Eve Mitleton-Kelly, “Organisations as Co-evolving Complex Adaptive 
Systems,” British Academy of Management Conference, 1997).

A recent study (https://www.theguardian.com/science/blog/2012/feb/28/how-many-
neurons-human-brain) puts the number of neurons in the brain at 86 billion, thus 
challenging the long-held belief. Nonetheless, the number of brain neurons remains 
impressive.
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A Complex Adaptive System (CAS) is an “Entity consisting of many diverse and autonomous 
components or parts (called agents) which are interrelated, interdependent, linked through many 
(dense) interconnections, and behave as a unified whole in learning from experience and in 
adjusting (not just reacting) to changes in the environment. Each individual agent of a CAS is itself a 
CAS: a tree, for example, is a CAS within a larger CAS (a forest) which is a CAS in a still larger CAS (an 
ecosystem). Similarly a member of a group is just one CAS in a chain of several progressively 
encompassing a community, a society, and a nation. Each agent maintains itself in an environment 
which it creates through its interactions with other agents.”
“Every CAS is more than the sum of its constituting agents and its behavior and properties cannot 
be predicted from the behaviors and properties of the agents. CAS are characterized by diffused 
(distributed) and not centralized control and, unlike rigid (mechanistic) systems, they change in 
response to the feedback received from their environment to survive and thrive in new situations. 
In inanimate world many phenomenon (sic) behave as CAS, such as fashion trends, stock markets, 
traffic jams.” (See http://www.businessdictionary.com/definition/complex-adaptive-system-
CAS.html.)

References:
* Horst Rittel and Melvin Webber (1973). Dilemmas in a General Theory of Planning. Policy 
Sciences 4 (1973), 155-169. Retrieved from 
http://www.uctc.net/mwebber/Rittel+Webber+Dilemmas+General_Theory_of_Planning.pd
f.
* Edgar Morin (1999). Seven complex lessons in education for the future. Paris, France: 
UNESCO. Retrieved from http://unesdoc.unesco.org/images/0011/001177/117740eo.pdf.
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See also: 
https://www.researchgate.net/publication/308612239_Human_Learning_and_the_Develo
pment_of_Mind_in_the_Anthropocene_Reflections_against_the_Backdrop_of_Big_History
_-_Published_version_in_%27Origins%27_VI_09_October_2016.
The vision embedded in the above definition served my needs as director of the LWF 
program as well as those of my team members in conceptualizing what to focus on when it 
came to responding to the 21st century learning (not just schooling) needs around the 
world.
Note the following points regarding this definition:
• Learning is a disposition, a mood of openmindedness, which expresses itself in a 

permanent attitude to be open to one’s environment.
• Learning is something that not only individuals, but also social entities (a family, 

professional community, country, Internet based group, etc.), engage in. 
• Learning is lifelong, not only in the sense that people may, from time to time along the 

lifespan, engage in formal learning pursuits, but particularly because one interacts 
continuously with one’s human, social, biological and physical environment, questioning 
it, exploring it, and learning from and with it.

• The purpose of learning is to allow us to become better and better at interacting 
constructively with changes in our environment while being aware that we are often 
ourselves the originators of such changes.

• This definition contrasts with traditional definitions of learning which focus on learning 
gains expressed in changed abilities to perform. By contrast, in the above definition the 
focus is on learning as a process.
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The description of what is involved in the lifelong effort to build the scientific mind reflects 
the 10-year long transcultural and transdisciplinary dialogue the Learning Development 
Institute promoted around the world. 
See: http://www.learndev.org/BtSM%202005-2015.html.
Note that in the above description: 
• I avoid using the word ‘mind’ as it is too easily interpreted in the Cartesian sense of the 

term. Instead, I have replaced it with the phrase ‘way of being in and of the world.’ This 
formulation emphasizes the intimate relationship between us as human beings and the 
world of which we are an inseparable part.

• I avoid the word ‘science’ as it is too easily interpreted in terms of its too narrow 
reference to the body of knowledge pertaining to disciplines such as physics, biology and 
chemistry. Such narrow interpretation of the word ‘science’ should probably be 
attributed to the coining by Whewell in 1833 of the term ‘scientist’ to designate 
professionals working in these areas. Consequently, building the scientific mind is then 
seen as a concern limited to reform in science education and relevant to those who 
eventually become scientists.

• I refer to mastery of skills not as an autonomous goal of the building of the scientific 
mind but as an important means in the process of shaping the envisioned ‘way of being 
in and of the world.’

• I also refer to the building of the scientific mind as a continual process, which, just the 
same as in the case of learning, evolves along the lifespan.
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We live in a four-dimensional world
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“As soon as you start exploring the multiplicity of temporalities, you discover fascinating 
dimensions of our life.” Michel Alhadeff-Jones in an intervew (Hodeck, M. (2008). “Every 
Moment Is a Learning Time”: Conversation with Michel Alhadeff-Jones, Teacher Writers for 
a Public Voice. “Inter–View” Bulletin, 3(3-4), 3-7.)

Alhadeff-Jones, M. (2017). Time and the Rhythms of Emancipatory Education: Rethinking 
the temporal complexity of self and society. London,UK: Routledge (forthcoming).

During almost four billion years things on Earth have been changing at an evolutionary pace 
(which is very slow). With the emergence of Homo sapiens sapiens change became no 
longer exclusively determined by the speed of evolutionary processes. In addition to 
inheriting genes, next generations started to inherit the cultural heritage of the past, which 
changes much faster.
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Credit for graphic: LIFE Center's Lifelong and Lifewide Diagram (http://life-
slc.org/img/life_longwide_vr2009_500.gif - CC-by-no-nd).
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