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This paper is intended to provide an overview of future global trends 
and issues that can inform pre-K–12 instruction and the corresponding 
teacher preparation programs designed to support best teaching practice. 
These comments are centered on two of the increasingly accelerating 
and profoundly influential areas of the emerging future of mankind: (1) 
technologies, and (2) climate change. Both of these areas are drivers 
of global interdependence as reflected by increasingly interconnected 
communications, economies, political concerns, environmental opportunities, 
human rights, knowledge development, and health rights within the 
“spaceship earth” metaphor. Either humankind will create and embrace 
the opportunities to use technology and social learning to conquer the 
common foe of global warming, or our children and grandchildren 
worldwide will suffer the catastrophic results. The real question is, Are 
our schools that prepare today’s children—the technologies that support 
them and the social structures that foster their ethics—forward-looking 
and comprehensive enough to meet the emerging challenges for the world 
citizens of 2030 and beyond?

The genesis of this paper was a conversation conducted a few months 
ago at the United Nations, where I was a delegate from one of 143 
countries gathered not only to discuss concerns for today’s children, but 
to project those concerns into their emergence as adults in an environment 
that will be vastly different from today’s. Our discussions over several 
days revolved around the need to link sustainability, education, and 
technologies in ways that transcend boundaries of knowledge, location, 
language, gender, race, nationality, culture, and politics.

I want to use sustainability as an example of how we impart teaching-
learning through the use of technology, looking at the creative and social 
implications, and then project to the year 2030 and ask, What are the 
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implications for educators in terms of what we teach children, how we 
teach children, and what they should be able to know and do as they 
develop over a lifetime into increasingly informed and active global 
citizens? It is also important to note that several important fostered 
human characteristics that are essential for the future are not represented 
in this discussion, notably creativity development.

The Millennium Project’s Report
The Millennium report, commissioned by the United Nations, asked 213 
experts from across the globe to look ahead to 2030 and describe what 
they see in terms of future technologies and learning support for all 
kinds of people—not just educators but businesspeople, families, retirees, 
and others. The challenge elicited nineteen basic possibilities, which were 
assigned a probability and ultimately sorted, resulting in the following 
fifteen important projected influences for the future of learning:

Future Technologies

Just-in-time knowledge and learning

Individualized education

E-teaching 

Broadened use of simulation

Web 17.0

Integrated lifelong learning systems

Global online simulations as a primary social science research 
tool

Portable artificial intelligence devices

Smarter-than-human computers 

Use of public communications to reinforce pursuit of knowledge

Brain Enhancement

National programs for improving collective intelligence

Chemistry for brain enhancement

Genetically increased intelligence

Keeping adult brains healthier longer

Other Influences

Improved individualized nutrition
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Of the nineteen possibilities, only four are perceived to have a less 
than 50 percent chance of occurring: 

Hate and prejudice prevention programs 

Continuous evaluation of human learning systems

Mapping of human synapses

Artificial microbes enhanced intelligence 

The first of these is just-in-time knowledge and learning—acquiring 
knowledge and skills as they are needed. This idea is really interesting 
because it’s not a single human being acting in isolation but within an 
expanding and increasing specialized global learning community, which 
is in constant formation and destruction as learners migrate from learning 
area to learning area, driven by motivation and supported by technology 
to bridge experience, educational level, distance, time, and preferred 
media/modality. It involves employing such tools as nanotechnologies, 
global positioning satellites, infrared cameras, and smart instrumentation to 
gather and catalog a vast array of information. It leverages the collective 
cognition of humanity to help make not just discipline-based (engineering, 
economic, chemical, social) decisions, not just locale (city, state, national, 
regional) decisions, but integrated interdisciplinary and perhaps ethical 
decisions from a global perspective. In such a context, how much could a 
student “memorize” in a knowledge-exploding subject such as biogenetics? 
Given that all the knowledge that has been developed from the beginning 
of man’s history until today in the field of biogenetics will be doubled 
in the next four months, the challenge is apparent. Clearly in a global 
environment with the latest technology at our fingertips, just-in-time 
learning is an answer. Teachers today may initiate technology-supported 
projects in their classrooms as a way to see how students synthesize 
ideas, employ basic skills in creative ways, and connect processes to 
generate broader solutions. In these scenarios, students learn how to 
manipulate fractions only when they need to know how to manipulate 
fractions to solve an interdisciplinary, real-life simulated problem—not 
when that operation is the subject of the next math chapter. 

A second major influence involves individualized education, which often 
incorporates technology from birth through death—including, for example, 
intergenerational learning opportunities. One of the emerging opportunities 
for youngsters is connecting their technology expertise to senior citizens 
who need to know how to send e-mail, edit pictures, create searches, 
explore virtual museums, project voice over IP, and perform other just-
in-time tasks that inform and enrich. In a sense, this is e-learning, but 
it takes place face-to-face initially and then constructs new learning at a 
distance and across time. 

Future Context of Global Sustainability Education
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Another important influence is the broader use of simulations. Today 
we use programmable mannequins in the medical community, and they 
can simulate any kind of illness, such as a disease that a doctor might 
only see once or twice during his or her entire practice. Blood pressure, 
body temperature, and a host of other variables can be induced through 
technology. Students can postulate causes, attempt remedies, and perhaps 
even “kill” the patent, inducing powerful learning experiences with no 
harm done. Simulations may also integrate very complex and progressive 
scenarios. For example, the effects of national policy options could be 
simulated by policy variable, to predict the effect of each option on other 
nations, on poverty, on disease, or even on climate change.

Integrated lifelong learning systems, which refers to a kind of artificial 
intelligence behind technology-supported learning systems, is another 
interesting predicted influence. These systems “learn and store” what 
an individual likes to learn, how he or she prefers to have learning 
stimulated, and how best to make those most current things and processes 
individually accessible. The implication is that assessment by an integrated 
learning system happens continuously, as a natural part of the stream of 
learning, rather than being artificially administered at designated points 
in time along the way, and that with each student action not only is the 
student assessed, but the system adds information and becomes “smarter” 
about the student’s learning modalities, concept mastery, application, 
and so on. With this system, students are continuously learning, with 
assessment focused on improving the individual’s learning process and 
learning goals rather than on attaching a grade to each student. That’s 
really the way our children learn best. This will be increasingly possible 
with more precise artificial intelligence, improved global online simulation, 
and exploding content across a variety of media. 

Accessing the Global Community
It is not easy to predict the future or foster the change necessary to 
successfully meet future challenges. Uncertainty can create fear and 
immobility or it can create new opportunities to be seized. This is 
certainly true of learning models, technology applications, and climate-
change projections. In the scientific community, truth comes from 
replicability. If someone can replicate what someone else did and get 
the same results over and over, that’s important, but even then, scientists 
would not say the concept is “true”; just that it’s a more valid theory. 
In the public sector, innovation in policy and use of resources is not 
driven by best scientific theory (although that might be often preferable); 
it is driven by perceived trust in public officials. Given the status of 

Thomas



123123

public trust, projections of the future and extension of innovations will 
require increasingly more complex modeling, better use of technologies, 
and more transparency for public learning and political mobilization.

There are huge economic, educational, environmental, and ethical climate-
change opportunities for future-oriented organizations and individuals. 
Technology must continue to evolve as a learning, informational, and 
interpersonal support tool. Florida’s students today have traditional virtual 
learning opportunities, but many experiential learning opportunities remain 
bound in place, time, and presentation mode. Environmental centers/
exhibits/museums, alternative energy sites, various ecosystems, green 
buildings, green policy discussions, and similar venues can provide rich 
experiential learning opportunities but are not accessible to the 2.7 million 
other students around Florida. Technologies can improve accessibility.

In terms of creative and social influences and the future implications 
for educators, the human focus shifts from decisions bound in time, 
resources, data, and space to streamed, uniquely situational decisions. 
In other words, a general direction for a decision becomes increasingly 
focused and may be ethically adjusted as more information is gathered. 
The effect of potential decisions on the front end can be simulated and 
communicated, so that decisions can be analyzed and adjusted based on 
real-time, emerging information as they are implemented. This concept of 
in-stream decision making is another interesting future component when 
viewing the role and purpose of global technologies for students. 

In twenty-three years, our kindergartners will be deeply interconnected. 
As successful citizens, they will use a collective knowledge rather 
than only personal knowledge to make business and personal decisions. 
Citizens will be able and expected to participate in a rapid systemic 
global response to issues through technologies. They will immediately 
know details about an event across the globe: they’ll know why from 
multiple perspectives; they’ll view and evaluate the effect; they’ll 
understand and perhaps participate in response; and they’ll be able to 
see, communicate (virtual language translation), and support the people 
involved. There are also major implications for government and business 
ethics. Today governments, corporations, organizations, and individuals 
perpetuate injustice around the world. The collective will of future 
citizens armed with increased awareness and connectivity of broadened 
technological environments will make continuance of such injustice much 
more difficult. In a world that today spends $20 billion in bribes, imagine 
how those funds could be repurposed in the future to support education, 
environment, health, and other socially beneficial initiatives. 

Future Context of Global Sustainability Education
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Technology has the potential to bridge emotive communication, which can 
improve cooperation. Body language, voice inflection, and eye position help 
us interpret what a person is really saying, and a Webcam can certainly 
assist with that. Being able to share emotions with others thousands of 
miles away will do a lot to foster trust, which is absolutely essential for 
citizens to act collaboratively about climate, conflict, economic disparity, 
and other issues in a global political environment. 

The Future Is Green
So how future-ready is Florida? With about 3,600 public schools and 
another 1,700 private schools, the state houses about 210,000 total 
classrooms, but no “green school.” Palm Beach County Schools—in 
partnership with Florida Atlantic University, College of Education, Pine Jog 
Environmental Center—is constructing Florida’s first “green” elementary 
school and adjacent university environmental education center within a 
135-acre outdoor classroom. The environmental education center is the 
primary site for visiting schoolchildren and the public, environmental 
education graduate program delivery, teacher development and in-service, 
curriculum development, grant and contract efforts, exhibits and community 
events, property stewardship and interpretative trail support, staff and 
researcher work spaces, after-school program and activity support, and 
classroom and lab space. Students of all ages can study the natural and 
built environments within the context of sustainability. Elementary and 
university students, school and university faculty, researchers, and the 
public will have access to the school, the environmental center, and the 
natural features of the outdoor site either on-site or at a distance via 
Webcams, external wireless instrumentation, alternative energy system 
performance data (solar hot water, photovoltaics), rainwater harvesting 
measurement/calculations, building and natural site electronic sensors, 
integrated energy monitoring systems, electronic data reports, and graphic 
displays. A creative model curriculum is being collaboratively developed, 
which incorporates the front edge of sustainability as well as Florida’s 
performance standards in an interdisciplinary way. For example, individual 
and group projects reflecting the state standards from several disciplines—
themed around local and global sustainability issues, and employing the 
various technologies—will serve as a platform for developing more 
independent and engaged lifelong learners.

Students entering the front door will see a wide variety of instrumentation 
through large windows, solar panels on the roof, and cold-water air-
conditioning chiller towers. In their classes, instead of completing the 
odd-numbered problems in the back of their math book, these students 
will be pulling up spreadsheets of building performance data or rain 
collection and working from that—some from the previous day; some 
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from the previous week. They will be looking at similar structures in 
non-green schools or buildings to compare, analyze, model, project, and 
draw inferences from data that are actual and real time—products of 
technology as opposed to artificial problems or pretend data from “the 
book.” These students will have the interdisciplinary opportunities to 
apply green principles, supporting technologies, communication tools, and 
higher-order thinking skills not only within the local context of West Palm 
Beach, Florida, but—just as importantly—to the world community. 

Conclusion
The bottom line is that there are very bright opportunities for important 
and active connections between lifelong learning, emerging technologies, 
and global climate-change challenges. We have an opportunity as educators 
to prepare our children to drive the changes they wish to see—in both 
the world in which they will live and the future they will pass along to 
their children. Our children will inherit “spaceship earth” in concert with 
children across the world, and all need to be equipped to address in an 
informed, ethical, creative, and collaborative manner the issues of life 
quality in a flattened and interdependent global community.
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