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Are our current 
reform efforts just 
rearranging the 
deck chairs on 
the Titanic?





Explosive growth of information – Quantitative 

Expanding role of technology – Computational

Changes in the nature of the discipline - Interdisciplinary

Bridging school and the real world – Connected to students
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“

S. Donovan, C. Diaz Eaton, S. T. Gower, K. P. Jenkins, M. D. LaMar, DB Poli, R. Sheehy, and J. M. Wojdak, QUBES: a community focused on supporting 

teaching and learning in quantitative biology, Letters in Biomathematics 2 (1) (2015)

As an scientific gateway for eductaion we:

Focus on big challenging problems

Mobilze a community

Coordinate activities 

Support collaboration

Provide key resources
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The “Last Mile” Problem



Access to quality content is generally 
perceived as the key barrier to getting more 
quantitative reasoning into biology



▪ b

Mervis, J. (2009). NSF rethinks its digital library. 

Science, 323(5910), 54-58.



The real barrier to getting more quantitative 
reasoning into biology

Faculty need support to:
▫ Develop their own skills and 

confidence, particularly around 
pedagogical content knowledge. 

▫ Customize resources for use in their 
own specialize teaching setting, with 
their particular student audience. 



Faculty mentoring networks are:
• Online groups, typically 10-15 faculty 

members

• Focused on a specific topic or material

• Typically meet every two weeks over a 

period of several months

• Led by teams of expert content and 

pedagogy mentors

The benefits of participating in a 

faculty mentoring network include:
• Interacting with colleagues across the country who are teaching similar courses

• Discovering new teaching materials and incorporate them into your courses

• Learning about new pedagogical techniques proven to be effective in the classroom

• Becoming more comfortable incorporating quantitative content into your biology courses

• Providing evidence of your professional activities to your department







Situated learning (Lave & Wenger, 1991)
“learning is an integral part of generative social practice in the 

lived-in world” (p. 35) 

Through legitimate peripheral participation

Community of Practice (Wenger, 1998)
Social theory of learning – “learning…changes who we are by 

changing our ability to participate, to belong, to negotiate 

meaning” (p. 266)

Mutual engagement, joint enterprise, and shared repertoire

Hanselman, J., Scherer, H., Donovan, S., Hale, A. (2016). "Adapting geoscience materials for 

introductory biology courses using the Faculty Mentoring Network", Presentation at the Earth Educators' 

Rendezvous: Madison, Wisconsin, July. 

serc.carleton.edu/earth_rendezvous/2016/program/talks/mondayB/136530.html 



Open Education Resources

Old model

Polished materials

Repositories

Teaching as 

private practice

New model

Always beta

Living documents

Teaching as scholarship



Original published TIEE Module
12 derivative versions 

shared by FMN participants



Professional recognition and tracking scholarly Impact

esa.org/fed/2016scholars/





“
Science gateways are a 
community-specific set of 
tools, applications, and 
data collections that are 
integrated together via a 
web portal or a desktop 
application, providing 
access to resources and 
services of distributed 
computing 
infrastructures.



We offer partners turn-key web 2.0 infrastructure 



Running Computational Tools

No software installation required, 

instructors can direct students directly to the material 



Ways that QUBES facilitates research

Student Research

Promoting learning environments to reflect practice

Lowering barriers to the use of data and modeling tools

Collaborations among courses

Implementation Research

Studying the features of QUBES faculty development strategies that 

influence implementation success

QUBESHUB as a Research Platform

We invite proposal to study communities or activities that take place 

around the QUBES Project.
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▪ Problem 
Posing

▪ Problem 
Solving

▪ Peer 
Persuasion

32 years young!



Bliss, K., Fowler, K., Galluzzo, B., Giordano, F., Godbold, L., Gould, H., ... & Pollak, H. 

(2016). GAIMME: Guidelines for Assessment & Instruction in Mathematical Modeling 

Education. Consortium for Mathematics and Its Applications.



Using real data will expose students 

to the messiness of real world 

problems. 

Selecting applications with broad 

impact makes instruction more 

compelling, helping to attract and 

retain students.  

Teaching commonly used current 

methods will prepare them for the 

workplace.

Working in teams

Data Acumen - the emergent skills 

and habits of mind that “enable data 

scientists to make good judgments 

and decisions with data.” 



▪ Problematizing –
students are encouraged to 
take on intellectual problems in 
the subject.

▪ Authority –
students are given authority to 
participate by contributing 
knowledge. 

▪ Accountability –
students' intellectual work is 
made accountable to other 
using disciplinary norms.

▪ Resources –
students are given sufficient 
resources do participate this 
way. 

Productive Disciplinary Engagement

The design of learning environments that support:

Guiding Principles for Fostering Productive Disciplinary Engagement: 

Explaining an Emergent Argument in a Community of Learners Classroom

Author(s): Randi A. Engle and Faith R. Conant. Cognition and Instruction, Vol. 20, No. 4 (2002), pp. 399-483 



Outline for the talk

What is QUBES?

What are the core pedagogical 
commitments?

How and why an emphasis on 
community?



▪ Problematizing –
teachers are encouraged to 
take on intellectual problems in 
the subject.

▪ Authority –
teachers are given authority to 
participate by contributing 
knowledge. 

▪ Accountability –
teachers' intellectual work is 
made accountable to other 
using disciplinary norms.

▪ Resources –
teachers are given sufficient 
resources do participate this 
way. 

Productive Disciplinary Engagement (teachers)

The design of learning environments that support:

Guiding Principles for Fostering Productive Disciplinary Engagement: 

Explaining an Emergent Argument in a Community of Learners Classroom

Author(s): Randi A. Engle and Faith R. Conant. Cognition and Instruction, Vol. 20, No. 4 (2002), pp. 399-483 



Increasing the Impact
Charles Henderson

Efforts to improve undergraduate STEM 
teaching methods have generated many great 
ideas and materials, but few have caught on.

The 2014 NSF IUSE Program Solicitation states 
that “transferability and propagation are 
critical aspects for IUSE-supported efforts and 
should be addressed throughout a project’s 
lifetime by ensuring attention to designing for 
use in a large variety of institutions.” 

Very few developers currently do this in their 
proposals, because, in large part, they aren’t 
sure how.



Supporting faculty in the adoption of open education scholarship 

requires the integration of tools, worksopsaces, and existing 

communities in a way that fit faculty needs. 



Five year Research Coordination Network - UBE

hits.qubeshub.org

www.nsf.gov/awardsearch/showAward?AWD_ID=1730317



DIG: Designing an infrastructure and sustainable 

learning community for integrating data-centric 

resources in undergraduate biology.  



niblse.qubeshub.org



Anna Monfils - PI
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