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To be able to ask a question clearly is two-thirds of the way to getting it 
answered. 

—John Ruskin. 1819 – 1900.



The point…is to become more adept in inventing imaginary futures … to 
rethink the assumptions we use to understand the present. 

–Riel Miller. “Embracing Complexity and Using the Future.” ETHOS. October 2011. 



A change agent is an individual who influences client’s 
innovation-decisions in a direction deemed desirable to secure 
the adaptation of new ideas….  

— Rosabeth Moss Kanter. Evolve!: Succeeding in the Digital Culture of Tomorrow. 
Harvard Business Press. 2001.



The power of the unaided individual mind is highly overrated. Much human 
creativity is social, arising from activities that take place in a social context in 
which interaction with other people and the artifacts that embody collective 
knowledge are essential contributors.

— Fischer, Gerhard. Social Creativity: Making All Voices Heard. University of Colorado, 
Center forLifeLong Learning and Design. 2005.



Changemasters take all the input about needs and opportunities and 
use it to shake up reality a little, to get an exciting new idea of what’s 

possible, to break through the old pattern and invent a new one.
—Norman Fairclough. Critical Discourse Analysis: The Critical Study of Language. Taylor 
& Francis, 1995.



... resistance to change is human and has been confronted successfully 
in numerous other settings. The study of individual, organizational, and 
cultural change is a sophisticated field that can inform the design of 
transformation strategies….

—Engage to Excel: Producing One Million Additional College Graduates with Degrees in 
Science, Technology, Engineering, and Mathematics. President’s Council of Advisors on 
Science and Technology. February 2012.



What will the lab of the future 
be:

• A student-directed studio?

• A place for lab/classroom 
gaming?

• A venue for new connections to 
the humanities and the arts?

• A point from which to connect 
to collaborations within and 
beyond the campus?



For most of the 20th century, learning had focused on the acquisition of 
skills or  transmission of information or what we define as “learning” is 
about.  … we want to suggest that the 21st century requires us to think of 
learning as the practice of becoming over and over again. …to embrace 
change and focus on becoming as central and persistent elements of 
learning. 

—Douglas Thomas & John Seely Brown. “Learning for a World of Constant Change: Homo 
Sapiens, Home Faber & Homo Ludens revisited.” 
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Research indicates that…compared with students in traditional lectures, 
students who play an active role in the pursuit of scientific knowledge 
learn more and develop more confidence. 

—Engage to Excel: Producing One Million Additional College Graduates with Degrees in Science, 
Technology, Engineering, and Mathematics. President’s Council of Advisors on Science and Technology. 
February 2012.



What do we want our students to become?

• Fearless, confiendt, independent learners who don’t shy away from 
intellectual challenges

• Effective collaborators who embrace team work

• Good moms and dads, good citizens, politicians, bankers, voters, doctors, 
etc…people have a real understanding of science and scientists.



Success may also hinge on the extent to which … students 
participate in activities— such as peer-to-peer support, study 
groups, social activities, tutoring, and mentoring programs—that 
can promote academic success and social integration. 

—National Research Council. Expanding Underrepresented Minority 
Participation: America’s Science and Technology Talent at the Crossroads. 
Washington, DC: The National Academies Press, 2011.



How will we know?
• Improvements in retention and persistence within the class, within the 

major, and within the university
• Improved class performances in the present and subsequent courses
• Spontaneous and enhanced group formation and study groups
• Observation of signs of self-assessment and personal responsibility for 

learning
• Growth in community and collegiality through enhanced enrollments in 

discipline specific clubs.



Problem solving] …is required whenever there is a goal to reach and 
attainment of that goal is not possible either by direct action or by retrieving 
a sequence of previously learned steps from memory. That is, during problem 
solving the path to the intended goal is uncertain.

--National Research Council. 2011



What spaces enable those experiences:

• Authorable, responsive, flexible spaces

• Spaces that invite the articulation and representation of provisional 
ideas and hypotheses

• Spaces that support changing, responsive collective leadership

• Spaces that support rebounding from impasses and failures.



What kind of environment 
nurtures creativity?

• Freedom, novelty and a sense of 
being at the edge

• A critical mass of creative people

• A competitive atmosphere

• Mentors and patrons



What experiences make that happen?

• Feeling comfortable in an open, accepting work and classroom 
environment that encourages experimentation and risk-taking

• Having easy access to cutting-edge visual technologies and staff with 
relevant technical expertise.



Above all, seeking engagement in education requires teachers to take a step back from 
the expected and to develop—often spontaneously—responses to the occasion. 

The most engaging and creative teachers are often those who are prepared to take risks; 
to try something new; and to listen, reflect, and engage students in the processes of 
learning and decision making for schools.  2016



Business and political leaders are increasingly asking schools to 
integrate development of skills such as problem solving, critical thinking, 
and collaboration into the teaching and learning of academic 
subjects. Collectively these skills are often referred to as "21st century 
skills" or "deeper learning.

—National Research Council. Education for Life and Work: Developing Transferable 
Knowledge and Skills in the 21st Century. Washington, DC: The National Academies Press, 
2012. 



… The [planning] team functioned in a manner strikingly similar to the 
behaviour we hoped the design would support. We acted and reacted 
as an interdisciplinary and inter- dependent organism. Discussion and 
interaction became essential for the successful realization of our 
concepts.  In formulating new strategies, we relied on the input and 
free exchange of ideas from our colleagues. 

— James Collins Jr. “The Design Process for the Human Workplace.” The Architecture of 
Science. Peter Galison and Emily Ann Thompson, eds. The MIT Press. 1999.








































