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History of Vision and Change

• 1961 – Bruner “The Act of Discovery”
(Harvard Educational Review

• 1984 – Novak and Gowin Learning how to 
Learn (Cambridge University Press) 

• 1989 – Science for All Americans (AAAS)
• 1991 – “What works: Building Natural Science 

Communities”(Project Kaleidoscope)
• 1996-2010 – A series of influential reports        

from the National Research Council

History of Vision and Change

• 2006 – NSF staff from two Directorates (BIO and  
EHR) formed a working group to explore a shared 
“vision” for the biology community.  Asked AAAS 
to assist in coordinating a series of conversations.
• 2007 – Regional conversations including ~200 
stakeholders including students.  Represented all 
sorts of colleges, all subdisciplines, various faculty 
expertise, funding agencies, professional societies
• 2009 – Major invitational conference to make 
recommendations for change

Outline of report
1. Undergraduate Biology Education for All 

Students.  “The biology we teach should reflect the 
biology we practice.”

2. Cultivating Biological Literacy.  Offers a framework 
for biology education that identifies 5 core concepts and 
6 core competencies.

3. Student-centered Undergraduate Biology 
Education.  Identifies evidence-based innovations 
that improve student learning.

4. Preparing Campuses for the Challenges 
Ahead. Seeks improved reward system for 
educational research and innovation.



Outline of Report (cont.)

5. Unity of Purpose.  A set of recommendations, a 
call to action, for concerted and sustained 
efforts on the part of all stakeholders to ensure 
that students have the need biological literacy

Other features of the report:
• Excellent bibliography
• Exemplary programs (including ASMCUE!)
• Side bars with “Student Voices,” summary 

tables and figures

Core Concepts
• EVOLUTION The diversity of life evolved over time by 

processes of mutation, selection, and genetic change.
• STRUCTURE and FUNCTION Basic units of structure 

define the function of all living things.
• INFORMATION FLOW, EXCHANGE, and STORAGE

The growth and behavior of organisms are activated through 
the expression of genetic information in context.

• PATHWAYS and TRANSFORMATIONS OF 
ENERGY and MATTER Biological systems grow and 
change by processes based upon chemical transformation 
pathways and are governed by the laws of thermodynamics.

• SYSTEMS Living systems are interconnected and interacting.

Core competencies
Ability to

• Apply the process of science
• Use quantitative reasoning
• Use modeling and simulation
• Tap into the interdisciplinary nature of 

science
• Communicate and collaborate with other 

disciplines
• Understand the relationship between 

science and society 



How to proceed?  
The student-centered classroom

• Goals: What should student know and be 
able to do at the end of a unit or course?

• How can you recognize proficiency and 
mastery?

• How could I be persuaded that a student 
has achieved proficiency and mastery and 
what evidence would convince my 
colleagues?

Backwards design

• Identify goals
• What level of performance would indicate 

achievement of goals?
• What is needed to elicit that level of 

performance?

• The role of assessment

What is next?  CHANGE

• Nurture future faculty through formal 
programs and enrichment opportunities.

• Address needs of current faculty, providing 
development opportunities and incentives.

• Move both from individual courses to 
departmental adoption of best practices

• Make the student-centered approach a 
hallmark of the institution’s identity



A call to action

• If not now, then when? if not us, then who?
• From the ground up: inform yourselves using 

the resources of Vision and Change
• Persuade your colleagues that these issues are 

of paramount importance
• Persuade your administration that resources 

spent on this effort would be well spent
• Work to offer recognition to teaching AND 

research (and best of all, both integrated)

Call to action

From the top down invite key administrators 
to peruse this and other reports 
demonstrating with evidence that new 
strategies can engage a wider range of 
students in the study of science, 
benefitting both the students and the 
scientific enterprise.

Role of professional societies

• Awards
• Workshops
• Venues for publication
• Identify and convene the community of 

educators in that discipline



What can professional 
societies do?

• Provide a forum for conversation about 
education in meetings and journals

• Manage and vet “best practices” in the 
discipline

• Take a leadership role in promoting 
institutional change by identifying exemplary 
role models

• ASM is featured in the Vision and Change 
report precisely for its support of ASMCUE.

So what is next?

Let’s talk….

NSF funding opportunities for educational 
projects

Invitation to participate in peer review of 
those projects

Other questions or comments.


