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The proposed ITEST Strategies Project will iteratively design, develop, implement, and study
a socio-technological system for group-centered STEM teaching and learning.  The system consists
of:  (a) a flexible set of communications technologies, which provide a network infrastructure
that can be deployed reliably and robustly in classrooms, even when the surrounding school
network is unreliable; (b) an integrated array of representation technologies, which support
data-rich collaborative learning in specific STEM disciplines; (c) a suite of research-based
collaborative activities, which deploy the representation and communications infrastructure
for group-level learning in the tradition of Generative Design; (d) a powerful approach to
teacher education and preparation (UTeach STEM), which marries training in STEM disciplines
with practical and theoretical questions of classroom instruction; and (e) an instrumentation
plan, which will produce data about classroom interactions with the emerging system, both
in elementary and secondary classrooms in the field and in classrooms within the UTeach program,
to drive cycles of design-based research.

The Group-based Cloud Computing for STEM Education Project team consists of leading researchers
and implementers, whose expertise spans the five systems components described above.  Two
of the PIs were co-founders of the UTeach STEM program and are actively engaged as professors
of courses in the program at UT Austin, where they have integrated prototype versions of the
technology to be developed in this project.  And three of the PIs have been actively involved
in the design, development of technology components of the proposed system in both research
and corporate settings, as well as in and study of teacher practices with group-centered teaching
and learning at small and large scales.   The qualifications of the team, their preparatory
work in design and prototyping the system, and the resonance of the UTeach goals and philosophy
with the capabilities of the technology, enable us to propose an ambitious research plan to
address the following questions:

(1) How can the integrated GbCC environment be shown to be capable of supporting participatory
and more fully socially mediated forms of classroom activity through use in an innovative,
STEM-focused pre-service program?

(2) Can we develop ways of understanding how teacher capacity building presents a credible
strategy for transforming student understanding and potential career trajectories by attending
to what issues are raised, and how they are addressed, relative to the implementation of innovation
both of the specific sort advanced in this project but also, plausibly, in support of attempts
to introduce similar, group-oriented, technological innovations in STEM education.

Intellectual Merit :
This project focuses on group-centered approaches to teaching and learning, and on the design
of technology to support Generative Activities that leverage the diversity of thinking in
classrooms.  This work significantly advances an extensive tradition of research spanning
the past thirty years, which has demonstrated the power of such approaches. The current project
offers detailed analyses of activity designs and implementations that foster authentic STEM
practices in group-centered learning environments, as well as nuanced studies of high-leverage
teacher ?moves? and strategies within such environments.

Broader Impacts :
The success of Generative Design within the cross-colleges UTeach STEM Education certification
program, now being adopted by more than 40 universities nationwide, suggests that a group-based
approach to STEM education is both appealing to teachers and feasible to implement in real
classrooms.  As of Spring 2015 Enrollment at UT Austin is 490 students and enrollment nationally
stands at 6,892 students.  The projected number of secondary STEM students taught by UTeach
graduates nationwide by 2020 is more than 4 million.  The proposed Group-based Cloud Computing
technology is highly resonant with this approach to classroom instruction. Classrooms implementing
these approaches have been shown to impact learning, especially among traditionally underserved
populations.
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