Schank, SRI International

NSF Grant IIS-0713711

ScribbleProv: Supporting Disciplined Improvisation During Face-to-Face
Discussion
YEAR 1 REPORT: ACTIVITIES
Executive Summary
We have categorized the activities conducted during the first year of the ScribbleProv project
in terms of 6 activities: theory development, software development, activity development,
evaluation, dissemination and outreach, and synergistic activities. These activities are described
in detail in this report. In summary, we:
• Developed a framework for how improv techniques are enacted, modified, and augmented in
the classroom, through transcript analyses, pilot tests, and design discussions
• Re-designed Group Scribbles to improve the stability, performance, and extensibility of the
software
• Generated a set of activities to exercise the space of Group Scribbles functionality for use in
our pilot studies
• Refined the software based upon informal feedback from other groups at CTL, an extensive
network of collaborators, and four small pilot studies
• Promoted the software, activities, and finding through several forums, including a newsletter,
a project web site, a community wiki space, and presentations
• Collaborated with a number of researchers, K-12 teachers, and their students from around the
world––including the U.S., Singapore, Spain, Taiwan, and England––providing professional
development and training opportunities and resulting new highly-rated papers submitted to
conferences
Activity 1: Theory Development
A number of researchers and teacher educators (e.g., Borko & Livingston, 1989; Sawyer,
2004; Lobman, 2007) have drawn parallels between expert teaching and theatrical improvisation
(Polsky, 1998; Spolin, 1999). Some (e.g., Sawyer, 2004) has called for the use of improvisation
as a new metaphor for teaching, and others (e.g., Lobman, 2007; Lobman & Lundquist, 2007,
Shechtman, Kim, & Knudsen, 2008) have trained teachers in improvisational techniques.
Despite the suggested importance of improvisation, little empirical analysis has been done of
how expert teachers use improvisation in the classroom. Further, computational tools to support
classroom discussion have focused on supporting a fixed repertoire of activities such as multiplechoice assessment, ranking, or concept mapping. Missing is a characterization of how teachers
use (or don’t use) improvisation in the classroom and how tools adapt to their unanticipated
needs.
In this work, we set out to identify teachers that exhibit improvisational skills, focusing on
expert teachers who are knowledgeable in their discipline, exhibit improvisational techniques,
and are in a school environment that supports a constructivist approach to teaching. We
narrowed our search to middle school mathematics teachers in order to focus our research and
build on our knowledge from a related project at SRI, called Bridging Professional Development
(Shechtman, Kim, & Knudsen, 2008). The Bridging project aims to provide middle school
teachers with specific methods for applying newly learned mathematics to their classroom
practices, calling on math content knowledge, teachers' established wisdom of practice, and
techniques from theatrical improvisation.
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We reviewed over 40 classroom transcripts from the Bridging project, and from these, chose
5 transcripts of expert teachers for coding and deeper analysis. In this case, “expert” was defined
as teachers who (a) scored highly on measures of Mathematical Knowledge for Teaching (MKT)
and (b) promoted mathematical argumentation in the classroom (i.e., more and higher quality
episodes of mathematical arguments were co-constructed between the teacher and students in the
classroom). We also conducted working meetings with the Bridging project team to enact GroupScribbles-like activities and learn more about the needs and gaps they have identified during
their classrooms observations and how these gaps could be addressed by technology.
In the Findings section of this report, we describe the core techniques of theatrical
improvisation; similarities and differences, based on our analysis, between theatrical
improvisation and teaching techniques; our framework for improvisation in the classroom; and
implications for extensions and refinements to Group Scribbles to better support productive
collaborative activities in the classroom.
Activity 2: Software Development
Co-PI Nathan Dwyer led a redesign and rewrite of the old Java version of Group Scribbles
(GS1) to Adobe Flex, using LiveCycle Data Services for the back end instead of TSpaces to
improve stability, performance, and extensibility. The new client runs on any device that
supports Flash. Alpha and beta versions of Group Scribbles 2.0 (GS2) were tested in March and
April, and an initial release will be made available in June 2008. The new architecture allows
developers to easily extend GS2 (e.g., create and drop in new tools) and will simplify multiple,
parallel development efforts.
All of the features of GS1 were implemented in GS2 (e.g., scribbles, pads, boards,
background images, line and text drawing tools, panning, zooming). Figures 1-3 show
screenshots of the existing implementation of GS2.
In spring 2008, we worked with an interaction designer to design icons, color treatment, and
branding for the GS2 interface. The new interface design is currently being implemented, and we
expect it to be completed before our June 3 evaluation study.
The theoretical understandings derived from our analysis in Activity 1 suggest a number of
extensions and refinements to Group Scribbles so that can it better support productive
collaborative activities, particularly when teachers need to make real-time accommodations to a
breakdown that triggers a change in approach. New features derived from the theoretical
framework (e.g., auto-generated background screens, support for deixis, improved support for
group work) are described in the Findings section of this report. Development of these features
will begin during the summer of 2008 (end of Year 1).
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Figure 1. Fractions activity in GS2.

Figure 2. Collaborative labeling of an image in GS2.
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Figure 2. Collaborative drawing in GS2.
Activity 3: Activity Development
A set of activities was generated to exercise the space of Group Scribbles functionality for
use in our pilot studies. Steps in the activities were categorized by simple pedagogical design
patterns supported by Group Scribbles (e.g., distributed content creation, tagging, focusing,
spatial sorting, unique task distribution). The activities included:
1.
2.

3.
4.
5.

Fractions activity. Students generate a set of fractions and then a set of associated graphic
representations. The graphics are clustered by type and then students attempt to match
fractions to graphics.
Compute the sum activity. Students generate a set of numbers, and discuss different ways
they could compute the sum of the numbers. They then enact a distributed computation
algorithm: Each participant takes any 2 numbers on the public board, adds them, and then
puts back the sum in the public space. When there is one number left, that is the sum.
Guess my function. 1:1 game in which two students each have a function. They take turns
guessing x values and computing y values until one can guess what the other's function is.
Pick a point. Students are shown a linear function plot (on the background of a board). They
are asked to label one point on the plot. Then they are asked to compute the rise/run from
their point to the point one to the right.
Exploring data with box plots. Students generate a data set and work collaboratively to sort
the data, group it into quartiles, generate a box plot, identify outliers, and interpret results.

Additional activities will be generated in the final quarter of Year 1: Two local K-12
teachers are interning with the project over the summer of 2008, and will work together and
with the ScribbleProv team to create additional math activities for use in implementation studies
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in their classrooms during the second year the project. The teachers are interning through the
Industry Initiatives for Science and Math Education (IISME; iisme.org) Fellowship Program for
Teachers. IISME is a nonprofit collaborative of San Francisco Bay Area corporations,
universities, and local educators working to improve mathematics and science education.
Activity 4: Evaluation
Beyond informal discussions within the ScribbleProv team and informal feedback from other
groups at CTL (e.g., the Bridging Project) and our collaborators (e.g., Singapore; see Synergistic
Activities below), we conducted four small pilot studies in Year 1 to investigate the usability of
Group Scribbles features and observe participants to further understand improvisation techniques
and discussion dynamics. Design issues raised by the tests and informal feedback were
documented and discussed during weekly design meetings, and proposed enhancements were
reprioritized on the basis of perceived utility for supporting directed improvisation, user
priorities, and implementation difficulty.
First, the ScribbleProv team hosted a focus group with 10 members of the Evaluation Guild
in the Center for Technology in Learning (CTL) at SRI on April 3, 2008, to gather
recommendations on how to evaluate Group Scribbles in the classroom. Participants experienced
the Group Scribbles technology in an hour-long, hands-on session in CTL’s Learning Lab, as
both users and potential evaluators of the technology. To begin the session, participants engaged
in the Compute The Sums activities (see above), in which everyone played the role of a student
and worked in pairs, led by an instructor (a member of the ScribbleProv team). Next, the
participants split into two roles––half students, half evaluators––as another member of the team
lead the Fractions Activity (see above). The evaluators took notes during the second activity, and
then the entire group discussed the following three questions:
1. What are potential evaluation strategies related to student achievement, student
participation, and teacher performance?
2. What are some of the things you need to know to do such evaluation(s)? What key
variables would you need to track?
3. How would you implement the evaluation?
The discussion and recommendations that resulted from this session are summarized in the
Findings section of this report.
Second, on April 11, 2008, 22 students from Palo Verde Elementary School visited SRI for a
school field trip, along with their teacher and 7 parents. The students engaged in several different
activities, one of which was to use the Group Scribbles technology for a fractions activity.
Unfortunately, partway through the activity, the application quit responding when numerous
students began scribbling madly (and simultaneously) on the background board. The instructor
improvised by using paper Post-It notes to complete the activity. After the session, the
development team identified the problem––the server had run out of memory––and addressed it
by removing old, unused activities from the server, adding more memory to the server
application, and profiling the code to identify memory leaks to be corrected.
Third, on May 28, 2008, the ScribbleProv team hosted another testing session that involved
10 adults from CTL to test the scalability of the server, bug fixes, and new features. Finally, the
ScribbleProv team will be visiting a (different) classroom of about 20 students at Palo Verde
Elementary School, where Jeremy Roschelle, Director of CTL, will lead an activity on
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probability using Group Scribbles. The results of these pilot tests and tests conducted over the
summer with our visiting IISME teachers will be summarized in the Year 2 report, along with
the description of Year 2 evaluation activities.
Activity 5: Dissemination and Outreach Activities
We engaged in several dissemination activities, and Group Scribbles was used and promoted
by many other individuals and institutions. Below we summarize these activities and informal
feedback on the materials.
Group Scribbles Web Site
The Group Scribbles web site (http:// groupscribbles.sri.com) provides public access to
Group Scribbles software and activities, presentations and publications, research findings, and
project contact information.
Group Scribbles Community Wiki
A Group Scribbles Community Wiki was established in September 2007 to provide a
“watering hole” where Group Scribbles users can share their experiences and contribute their
ideas for the development and use of Group Scribbles, and developers can share development
tips and implementation ideas for Group Scribbles. The Community Wiki is available at
https://wiki.sri.com:1800/display/groupscribbles/Home
Group Scribbles Newsletter and Announcement Mailing List
A Group Scribbles community mailing list (gs-announce@ctl.sri.com) and semi-annual
newsletter were established in November 2007 to enable SRI to send quick updates on activities
by SRI and our colleagues to the Group Scribbles community. The newsletter is posted to the
Community Wiki and sent to the community mailing list (gs-announce), including over 25
colleagues in Singapore, Taiwan, Spain, England, Chile, and the US.
Papers and Presentations
Group Scribbles software and activities and findings have been presented in numerous
forums, including the annual meeting of the Computer Supported Collaborative Learning
(CSCL), the International Review of Research in Open and Distance Learning, and Computer
magazine. The following articles are in press or were recently published.


Brecht, J., DiGiano, C., Patton, C., Tatar, D., Chaudhury, R., Roschelle, J., & Davis, K. (in
press). Coordinating networked learning activities with a general-purpose Interface. To
appear in the International Review of Research in Open and Distance Learning.



Dimitriadis, Y., Asensio, J.I., Hernandez, D., Roschelle, J., Brecht, J., Tatar, D., Chaudhury,
S., DiGiano, C., & Patton, C. (2007). From socially-mediated to technology-mediated
coordinatin: A study of the design tensions using Group Scribbles. Proceedings of Computer
Supported Collaborative Learning 2007 Conference, CSCL 2007.



Roschelle, J., Tatar, D., Chaudhury, S. R., Dimitriadis, Y., Patton, C., & DiGiano, C. (2007).
Ink, improvisation, and interactive engagement: Learning with tablets. Computer, 40(9), 3844.
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In March 2008, Jeremy Roschelle, director of SRI’s Center for Technology in Learning and
co-developer of the original Group Scribbles system, visiting Mike Sharples Learning Science
Lab in at the University of Nottingham and gave a Group Scribbles talk and demo.
Activities by Research Colleagues
Group Scribbles is being actively taken up by researchers and their students around the
world, resulting new highly-rated papers submitted to conferences.


Foo-Keong Ng, Chee-Kit Looi, and Wenli Chen at the National Institute of Education at
Nanyang University in Singapore presented a paper on Group Scribbles at the ICLS
Conference 2008 in Utrecht, entitled "Rapid Collaborative Knowledge Building: Lessons
Learnt in Singapore Primary Schools".



Robin Lin at the National Hsinchu University of Education submitted a paper on Group
Scribbles to the International Conference on Wireless, Mobile and Ubiquitous Technologies
in Education (WMUTE208) that was nominated for the Best Paper award.



Yannis Dimitriadis, a professor of telecommunications engineering at Universidad de
Valladolid in Spain, is pilot testing Group Scribbles with K-12 teachers in Spain, using
Group Scribbles in his own classes, and working with his research team to conduct traffic
analysis and interaction analysis based on Group Scribbles log data.



Raj Chaudhury, a professor of physics at Christopher Newport University, recently used
Group Scribbles with 16 students in an introductory physics course. The students (in groups
of 4) identified rules for how elementary particles combined with their groups and by using
analyses of other groups as displayed on their group boards.



Mike Sharples, professor of educational technology at the University of Nottingham, UK, has
been funded by an HP Technology for Teaching grant to explore tablets to support student
learning in HCI and software design. They are installing Group Scribbles on the tablets
provided by HP, and plan to use it to support students in technology design and prototyping
sessions. Separately, they also plan to use Group Scribbles for group idea sharing sessions
and to explore joint group work (combination of Group Scribbles and videoconferencing)
between their Nottingham and China campuses. Mike's PhD student Jitti Niramitranon is
creating a teacher interface for constructing a sequence of Group Scribbles screens.



After Jeremy Rochelle’s visit and presentation on Group Scribbles at the University of
Nottingham, UK in March 2008, Dr. Charles Crook at U. Nottingham emailed us that “At
least two of my students are now taking up Group Scribbles, so plenty of both social and
scholarly impact.”



Colleagues at SRI are also using Group Scribbles in undergraduate courses at Stanford
University and San Jose State University. Bill Penuel, a senior education researcher at SRI,
used Group Scribbles in Contexts That Promote Youth Development in the School of
Education at Stanford University. Judi Fusco, a research social scientist at SRI, used Group
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Scribbles in Contextual Influences on Cognitive Development in the Child and Adolescent
Development Department at San Jose State University.
Activity 6: Synergistic Activities
National Institute of Education (NIE), Nanyang University, Singapore
The Learning Sciences Lab (LSL), led by Dr. Chee Kit Looi, studies learning and teaching
in Singapore schools to advance theoretical and research perspectives in the learning sciences.
In December 2007, Dr. Looi won funding for a 2-year project called “Group Scribbles: Flexible
Collaboration for Interactive White Board (IWB) Classrooms.” The goals of the project are to
research collaboration patterns, develop and implement effective Group Scribbles activities
Singapore classrooms, enhance the design of Group Scribbles as a rich digital media
collaboration environment, and study the effects in Group Scribbles classrooms.
SRI was awarded a services agreement with LSL to collaborate with them throughout the
course of the project on technical, design, research, analysis, testing, and implementation issues.
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