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Abstract: Educational researchasestablishedhe benefits of adapting lesson plasd teaching
to the evolution of student knowledge and emergent occurrences in the clasBhi®kind of
improvisatory adaptation of teachingpwever, is seldom seen in everyday classroom praafice
CSCL This paper describes twindependentesearch projects thatim to influence authentic
classroom practices to promote this kind of teaching using the same collaborative learning tool
Group Sribbles Evidence from both projects shewhat merely providing technologies that
support this adaptation is not enoughptovoke the change and thaixposing teachers tgood
uses of the tool (in the form of pedagogical patterns) also has limitedssuddeth projects
highlight the difficulty for practitioners to bridge the gap betwedertontextualized advice and
contextualized classroom situatiolge propose the use of moagomic, actionablenovesto help
teachers orchestetechnology to suppodeeper ctiaborative knowledge building.

Introduction

A main concern of the CSCL community in recent years (as is evident from Dillenbourg, 2009, and from the title of
this CSCL 2011 conference) is how to apply CSCL research results to everyday edupadictice. For example,
facilitating highly interactive discussion and adjustment of instruction based on what teachers learn from student
responses have long been considered benefidiakénder, 208). This is especially true for collaborative learning,
where the teacherOs role shifts faxilitator, working with studerst to help them tackle the learning challenge
through the sharing and construction of questions, ideas, orHiatsever, the adjustment of teaching for deep and
meaningful collaborative igcussion is seldom seen in everyday teacher practice with information and
communication technologies (ICTKennewell et al., 2008).

The success of such agilestructiondepend on teachers having resources thalp them adjustessons
contingent on wat they find out students know and can do (Beeattsl, 2006).Yet existing research is insufficient
to indicatehowto best scaffold improvisational adjustments in everyday classroom practice, especially in reaction to
rich, constructed student resposise

Pedagogical patterns asecommonresource for scaffolding teacher enactment and enabling contingent
teaching with classroom network technologiBgBarger et al 201Q Conole et al., in presfiGiano et al., 208,

Prieto et al, 200). These patternsepresent best practices and prior knowledge by expert practitioners eanttied

true solutions to recurrent problems in a field or practice (Alexander et al., Paftéyns can be formulated help
teacheranake student thinking visible and engastudents in genuine dialag so that the students shape the flow

and direction othe discussion. Such dialogic discussions improve studentsO learning and development of scientific
explanations (Nystrand & Gamoran, 1991).

Technology is another resource fampporting instruction that can flexibly adjust in response to student
thinking, making it easy forthe teacheto modulate the discussiooy, for example, posing new question or
activity on the fly based on student respond&snuel et al., 2005, Roscleekt al, 200Y. Only recently have the
appropriate kinds ofiexible technologies emerged to suppsuich malleableinteractive instruction. In the context
of collaborative learningclickers have foreshadowed this new potential, and virtual whiteboesténss with
individual and shared displays show promise in supporting the rapid exchange and submission of sketched
representations (Andersat al, 2007) Group Scribblesa collaborative tool based on the familiar metaphors of
private/public boards anddhesive stickersis an example of a flexible, collaborative whiteboard system that
supports a range of learning activiti@&eBarger et al., 201@imitriadis et al., 2007Looi et al., 201D

This paper relates findings from tirddependenproject®®ne in Spain and one in the United St&tBkat
studied Goup Scribbles implementationsin real classroom settings to better understand the impact of flexible
network technology and pedagogical patteomscontingent,studentcentered teachingBoth projectsemployed
professional developmemtorkshops and classroom observatidnst otherwiseused differentesearch approaches.
Using a largely bottorup approach, researalsein Spain introduced Bup Scribbles into primary school
classroomsand helped teachertransform their lesson ideas intdoGp Scribbles activities, documeirig such
practicesas common design and enactment patterns and improvisational adjustments to instdsaig@amix of



researcherand cedesigned pedagogical patterns and intevaciissessment activitieeesearchers in thenited
StatesintroducedGroup Scribbleso middle school teachersocumenting implementationhallenges and how
teachers adjusted instruction within the provided structure.

Evidence from both projects shewhat a key challenge in putting contingent teaching into practice, and
especially in reusing best practices and prior knowledge from researchin(étme form of pedagogical patterng
bridging the gap betweede-contextualizedadvice andspecific classoom situations and action&oodwin &
Duranti, 1992) The multiple decisions to be madden implementing a pedagogical pattern or when reacting to
rich studemngenerated responses present pedagogical pitfalls and Tisksrcumvent this problemrgseachers on
both projects independently proposgging more atomic and actionabiestructional movesltnitial evidencefrom
both projectssuggestshat by using this approadiather thanjust decontextualizedpedagogical patterns), the
design and enactmeatf activities is greatly facilitated.

This paper first describes the research approaches of both projects and the main findings regarding the
implementation of contingent teaching. Then the challenge of bridging the gap betweemed¢ualized advice
ard contextualized enactments in everyday practice is discussed. Finally, conclusions about implementing
innovations for contingent teaching in CSCL are presented, as are paths of potential future work.
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Figure 1.Screershot of Group Scribbles boards

A Tale of Two Projects
Group Scribbles is being used by the Grupo de Sistemas Inteligentes y Cooperativos (GSIC) research group at the
University of Valladolid and in the Contingent Pedagogies project at SRI International. Since 2006, both groups
have been wking with Group Scribbles in several research efforts. Albeit independent, both groups were aware of
each other's work as part of the tight research community around Group Sciifibégly, both institutions focused
on the potential for Group Scriblsleto support improvisation and social coordination in the classroom;
subsequently, pedagogical patterns have taken on a more important role in the projectsO work.

Group Scribbless a participatiororiented network technology that supports collaborativeviies using
text, sketches, and imagéBigure 1) The metaphor is based on common physical artifacts from the classroom:
adhesive notes, whiteboards, pens and markers. Participants can scribble contributions on notesttaem post
anonymously in a shad public space that becomes the object of discusBeathersan quickly configure spaces
for a shortterm collaborative or group activitand @ the activity unfoldsalter theconfiguration on the fly and
createnew public boards to support multigpaces for small groups to work.



GSIC Experiences with Group Scribbles
The GSIC research followed a bottam approach driven by a case study method (Stake, 2005). The research took
place in five classrooms of a primary school (witid®B students eachgas &8) in Spain with eight teachers who
had varying levels of teaching experience and ICT training. The researchers spent 2 years working closely with the
teachers to help them orchestrate their activities using Group Scribbles and other ICT tooldlidiead.,
whiteboards, tablet PCs) that were already in their classrooms. All the designed and enacted Group Scribbles
activities wererelated to theéeachers@sual curricula

In the first stage of the research, Group Scribbles was introduced in adiriéfg session with teachers.
Then, during activity design sessions, the researchers helped transform teachersO activity ideas into Group Scribbles
activities. Thirtyone enactments of those activities were observed and analyzed. Additional informatio& on
school and teacher context was gathered through threesseictured interviews and a focus group with teachers.
All sessions were audirecorded, and observation notes were taken by at least two researchers for triangulation. See
Villagr-Sobrino &Prieto (2011) for more on the enactments analysis process.

The main result of this first stage of research was that the role of improvisation in teachersO practice was
minimal, even when teachers used a tool like Group Scribbles that supports improRatohelle et al., 2007).
They also acknowledged the importance of emergent occurrences in classroom enactment:

T2: Maybe during the enactment of an activity many thiogs happenwhich I have not
prepared, but | think that it is important that teacheéesign their activities[TeachersO
focusgroup, 2009/03/17 translated from Spanish]

Further, teachers tended to design Heglel tasks but their enactments had more sswlle, patterned
kinds of improvisation. The activity patterns extracted frortuacteaching were dubbedutines (both design
routines and enactment routines) to differentiate them from reseambeafiedpatterns Figure 2 (A) shows an
activity design from a teacherOs notebook. Figure 2 (B) shows the activity enactment aefidysisg its phases
(distinct portions of activity enactment, often traceable to a design routine) and enactment routines (recurrent teacher
moves present in the enactment) observed during each phase. The activity design (in bold) was completed by phases
and routines that emerged during the enactment (e.g., R4a!ODisallow tool usageO).
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9 ) Activity phases: distinct portions of activity enactment, traceable to design routines (e.g. 2 — Clues, 9 — Brainstorming)

(réa) Enactment routines: atomic teacher moves used to enact an activity phase (e.g. R4a — Disallow tool usage)

Elements in bold were explicitly present in the original design of the activity
Figure 2.(A) Design, (B)Enactment analysis of one activity. Adapted from Prieto et al. (2010)
The goal of the second stage of this research was to foster colieddesrning practices among the

teachers through different forms of professional developmenthdu? training session on collaborative techniques
centered on the use of collaborative learning flow patterns (CLFPs, see Herntndez et al., 2010).atedilingtre



following excerpts from the session, the maleneel CLFPs presented were considered by teachers as too separated
from their classroom contexts and practice, and thus not easibntextualizable:

T3: It is very difficult to put into practicea role-play and athink-pair-share[names of
CLFPs]with children in the firsigrade (6B7 years).[CLFPstraining session2009/11/10
translated from Spanish]

T4: | would be harepressed to say anything | do that resembles these techniques [the
CLFPs] [CLFPstrainingsession2009/11/10Q translated from Spanish]

The researchers speculated that routines elicited from teachersO real practice (such as the ones in Figure 2
above) might be a better entry point for teachers to design activities and to ptbeioteflection on the enactment
(Prieto et al., 2010). A-Bour professional development workshop was carried out with nine teachers from the same
school (four teachers who were part of the previous research effort and five new to the research)bridter a
presentation of the design and enactment routines from their practice, teachers were able to desigplaypémole
enactment of a complex Group Scribbles activity in 10 minutes. Moreover, a survey taken just after the workshop
showed that the routes were familiar to them and that they appreciated their usefulness.

(To the question: Have you ever used these [design] rout\éseh onesy
T5: Yes, almost all: brainstorming, classification, orderimgiere is on the imageEtc.
[Survey after routies workshop2010/06/25 translated from Spanish]

(To the question: Did the [design] routines help you in enriching the design?)Why?
T6: Yes, becaus¢hey bring new ideas about how to work the same contents in different
ways.[Survey after routines worksop, 2010/06/25 translated from Spanish]

The Contingent Pedagogies Project

The aim of the Contingent Pedagogies project is to improve student science learning by integrating assessment
activities into a widely usedarth systemsscience curriculum|nvestigating Earth System¢IES) to create a
comprehensive curricular activity system (Roschelle, Knudsen, & Hegedus,. Z0@9)Contingent Pedagogies

project developed activitiesalled interactive formative assessments (IfFAsr IES that use classroom networ
technologyclickers and Group Scribbles. The IFAgecify questions for teachers to pokew network technology

will be used to support collection, aggregation, and display of; datd how teacherscan use assessment
information to organize instructio Pedagogical patternsuccessful in prior research for promotimglividual and

group learningerved as templates for designing the IFBsBargeret al., 2010).

In the first stage of research, five sbdhade teachers who had experience implementirey IES
curriculum were introduced to the network technology and pedagogical patterns in a professional development
workshop.The teacherghenworked together in small groups wieim assessmengésearcher, curriculumlevelopey
and subject mattezxpert b develop activitiesAfter the workshop, the project team developed additional IFAs and
worked with the five teachers to piltast the activities in their classrooms in ColoradalHeachettaught at least
threeclassroom sections tarth science witl25EB5 students eacfhe teamengaged the teachers in monthl-
hour teleconferences in which technology issues that teachers encountzsedddressedeachers reported on an
activity that they implemented with students, dhd teamshared tips reted to effective usof the technology.
Technological supposvas also providethrough web conferencing.

During the school yeaontingent Pedagogies researcharserved 12 classroom sections where teachers
used Group Scribbleactivities. Using senstructured observation protocols, observexsordedthe focal science
topic anddescribed teachersO and studémisctions At the end of the class, observers recorded summaries of the
class, including instructions teachers gave, teacher support fienstengagement, variations in studéngsponses
to the activity, questions posed and nature of the responses, breakdowns in the flow and management of activities,
technology use, and communication of science content by the teacher. At the end of,the geline surveywas
fieldedto obtaina comprehensiveiew of all the activities and patterns the teachers attempted to implameitct
identify activities and patterns that wemeore and less valuabt® usable fromthe teacherQserspectiveDetailed
findings from this research appear in Penuel et al. (2010).

Both the survey and the observations indicated that the teachers could enact the Group Scribbles activities
and patterns and that they did so many times during the 5 or so months when thegingeitbe IES unitsOn
average, each teacher ugebup Scribblesctivities six times in their classroom. Teachers reported that they had
implemented most, but not all, of thetivitiesdeveloped by the team and that they had also created sefvéraf
own Group Scribbleactivitiesbased on the pedagogical patteprsvided



Results from the first stage of research suggested promising levels of adoption, but also highlighted
challenges to implementation and the need for a broader set of tools twéntpe quality of enactment of patterns
in the classroom. fie teacherdelt that the patterns advanced the goals of enhancing communication, motivation
and feedback and that tiheAs helped students learn hidgvel skills But theyalsoexperienced mantensions in
classroom management, suchehhical issues sidetracking lesson flow, figuring out the Oright amount of timeO to
allow students to answer questioandkeeping students on task during group work.

T7: 1 want to have more training activigefor my students to learn about it before they
have to use it. | felt that was the hardest part this year; they were so enthralled to find out
things that it was tough to manadg&eacher teleconference, 201(#1]

T8: The only issue for me iwhenthey're doing the wrong thindéwriting on each other's
boards, or writing a scribble that says "hi john". | take away their computer after a
warning to stop doing thafTeacher teleconference, 203(5]

Further, the quality of the student participation and tontingent teaching observed were limited.
Observers noted that teacheften asked studemto explan their ideas, but teachedsd most of the intellectual
work of building on ad connecting ideas amdrely engaged students discussion of one artwerOs ideas. dtead,
teachersaddressd issues byestatingcorrect ideas or explaining why certain answers were incoffectexample,
after trying several times to explain a scientific idea related to divergent plate boundaries, one teacher asted stude
to Oshow by giving thumbs up, to the side, or downO the level of understanding they felt they had achieved. For
those who displayed a thumb down (still confused) or to the side (not completely sure), the teacher told them that
they could return to thelassroom during lunch for further review.

Finally, the researcheifound little evidence of teachers changing the direction of lessons to adiéea$s
problematic ideasProject staff had planned to introduce a set of contingent activities to teachefigld trial the
next year but concluded that providing contingent activities was insufficient; the teachers needed a broader suite of
tools to improve the quality of enactment of patterns in classrooms. To support a more dialogic style in such
enactmat (O'Connor & Michaels2007) the projectteamdeveloped a set of classroom norms for participation,
discourse moves for discussion, and decision rules for contingent teaching, all of which are being implemented and
studiedwith 15 teachers in the curre(third year) of the projectNorms set expectatiorsbout how students will
participate in discussion and establish a classroom community with a shared purpose of making sense of scientific
ideas and practicgg.g., everyone will reason and respond;llehge ideas, not identities). Discourse moves (e.g.,
inviting students to build on a classmateOs idea or summarize a key idea from a discussion) can help shift
responsibility for thinking to students. Decision rules provide teachers guidance on howdedpon the basis of
assessment information. For example, if the class is divided between two alternative explanations, a teacher might
break the class into two groups and ask students from each to pose qutstiomsother group about their
explanationsPreliminary indications suggest promising uptake by teachers of these dialogic suyMsmitty logs
from teachers show high levels of uptake of both the norms and discourse moves, and teachers report that they
helped them advance their goals for indfiarcin nearly all instances when they employed them in conjunction with
network technologies (Penuel & DeBarger, 2011). In focus group discussions, teachers offered accounts for why:

T9: | really like the norms and | think they set a good standard ircliesroom of what

do to, and | see the kids using it in everything they're doing... The one | like the most is
explaining, it's really making the kids support their reasoniiigacher teleconference,
201010/27]

T10: | agree, it has really set a good tofog the kids... There are a lot of times when
something is happening in class and | can refer back to those norms. Like the one norm
about "it's okay to be wrong" based on your current understanding; that has come up on
several occasions... We look at whgou took that test that was what your understanding
was... but now that you have this new understanding itOs diffef@etcher
teleconference, 20100/27]

Bridging the Gaps: A Challenge for Changing Everyday Practice

The findings and evolution of thesgwo projects exemplify a common problem of CSCL research that tries to
influence classroom practice in authentic settings: how to make the results of past research (often in the form of de
contextualized theories and principles or reified into new tdolgital tools) available to practitioners in a way that

they can appropriate thé®nd, moreover, how to do it for practitioners who are not especially gifted or motivated

or are not experts (Dillenbourg, 2009). Studies into the sustainability and dtalahiesearckbased interventions



(Fishman et al., 2004; Penuel et al., 2007) point to the importance of such factors as the professional development
approach, its coherence with current reform ideas in the schools, and the challenges that teadhéeheifadaily
practice. Slavin & Lake (2008) also highlight the effectiveness of programs that address changes in teacher practice

(e.g. by creating architectures for collaborative learning).
The projects depicted in this paper explored pedagogical patksra professional development approach
to help address everyday teaching challenges. The pattern approach offers several advantages: it serves as a means

of communication between researchers and practitioners (and also among practitioners), it affgicnprs a

number of building blocks that can be creatively combined into new solutions, and finally, it is suitable for
nonexperts because of its problem orientation. However, the evidence from the two projects described above shows
that its applicatio to everyday teaching practice is not without potential limitations. The findings of both research
groups highlight two important tensions or gaps that often arise when researchers try to influence everyday practice
in an authentic setting. These tensians represented graphically in Figure 3.
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The first of these tensions appearsnmsn researchers' efforts to-dentextualize empirical data to obtain
widely applicable principles and teachers' application of those principles to concrete situations, which can be seen as
an act of recontextualization (Goodwin & Duranti, 1992). Teadhipractice, and especially innovative teaching
practice, can be seen as the appropriation of theodtextualized tools such as curriculum materials, classroom
management techniques, as well as resources provided by researchers (e.g. theories, pattennigchnological
tools such as Group Scribbles). In this sense, pedagogical patterns prevataedeualized advice on how to attain
certain pedagogical goals. However, as noted by Winters & Mor (2009), dealing withhtxtualized tools can be
difficult for teachers, even if they contain more elements of context than an abstract theory (e.g. they assume a
certain kind of classroom, or they are provided along with a short narrative example of their application to other
contexts). Instructional movesnd design and enactment routines elicited from actual teaching practice are also
examples of this deontextualization effort, but they originate from a different source than theory. Having more
elements of a familiar context present in these pattergs #ssuming usage of the Group Scribbles tool and a
whiteboard, or assuming a specific outcome of a previous task) enhances their mirroring properties and makes them
more actionable (i.e. teachers recognize them as actions that they normally takdasstto®m or may take in an
easily recognizable situation).

There is a second tension or gap between the ntewed designs and plans for instruction (provided by
researchers, developed by teachers, edezigned) and the emergent mitegel enactment ofhose plans by a
specific teacher in a classroom. Such plans are incomplete by their very nature, since any representation of a practice
is a simplification. Even if plans are designed by teachers thinking about their specific classroom context, plans



camot take into account all emergent occurrences or accurately predict studentsO notions and their evolution. If we
look at this gap from the point of view of sodaltural activity theory (EngestrSm, 1987), lesson plans and
pedagogical patterns at the matevel (e.g. the CLFPs mentioned above) provide mediational tools for teachers at

the action level that respond to needs such as providing feedback to students or prometgglaétin. But even

with that scaffolding, teachers must still make decision how to enact the plans using specific instructional moves

in their classroom context. These instructional moves (which correspond to operations in activity theory
terminology) can be highly routinized and often vary based on teacher style. By algbngracaffolding at the

operation level (e.g. Contingent PedagogiesO discourse moves, or GSICOs enactment patterns), more coherent
pedagogical strategies can be enacted by teachers. Having a set of atomic, actionable patterns that are easy to call
forth, tweak and recombine can empower teachers to creatively design and enact activities according to the theories
and design principles of CSCL research (Herntndez et al., 2010) and dialogic teaching research (Wells & Mejia
Arauz, 2006; O'Connor & Michaels, QD).

Moreover, this combination of patterns of different granularities is supported by AlexanderOs concept of a
pattern language (Alexander et al., 1977), that is, a set of related patterns that provide increasing detail on how to
implement the highegranularity patterns. In our case, norms, rules, moves, and routines can be seen as tools for
goakdirected action that ideally become operationalized in ways that support teachersO enactment of collaborative,
dialogic activities. They also help teachers pedfying further innovations using technology in ways that can
enhance their implementation (Cohen & Ball, 1999).

Conclusions and Future Work

The pedagogical patterns approach has been motivated by the need to exchange knowledge and good practices
betwea research literature and the real world, as a way to support practitioners and as a means of communication
among various stakeholders (e.g., teachers and education or technology researchers).

However, researeiswho use patterns i€SCL still encountechallengesn changing everyday classroom
practice.This paper has presented two CSCL projectsttied to take contingentdaptive teaching witHexible
networktechnology(Group Scribblesjo the real world through the use of patteidaspite the dferences in school
context or even the overall research approach, researchers on both projects independently identified and analyzed
several common issues that must be addressed. One is the gap betweeatoitiextigalized theories and tools that
researbers often produce and teachersO need to prowidecauractice in their classroom situations (which can be
seen as an act of -bontextualization). Another is the gap between the mbawel advice (e.g. in the form of
pedagogical patterns or lesson glathat is often given to teachers and the miewel decisions and actions that
teachers must take in their particular contekisboth cases, the use of more atgnaictionableteacher moves
(coming from real practice and derived from literature) temsved promising resultShe use of practicderived
enactment patterns, classroom norms, and decision rules seems to complement the advantagedeotlmacro
pedagogical patterns and to enable a wider adoption and change of daily practice. Thus,the gasibination of
both kinds of patterns as a coherent mediational strategy for tedohemsduce contextual, pedagogicadigund
uses otechnology making the most of its affordances for enhancing teaching and learning.

Further research is neededatmcumulate more evidence in favor of or against this proposal for an effective
use of pedagogical patterns in CSCL. Our research teams in the United States and Spain intend to build on the
findings of both projects and thus tacklecammon problem in CS@Ethe low reusability of knowledge. For
example, we plan to explore the application of patterns (including routines, moves, rules, and norms) across both
projects and analyze teacher practice in the U.S. context to identify additional routines that csed be u
professional development workshops in conjunction with resedien patterns. By addressing these issues in two
contexts, we hope to generate insights into how to prepare teachers to become more proficient in orchestrating
collaborative discussits and in enacting contingent teaching with ICT in-reatld classrooms.
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