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ABSTRACT However, despite facilitators’ positive intentions, iapy

A successful collaborative tool designed to aid discussion fruitful discussions can be difficult. In particular, feaf o
must be flexible, maintain the use®ordinative agengy  ridicule, self-consciousness, and time pressure canagl st
and be appropriable in many contexts. We have developedparticipation, especially by students [8, 9, 22]. Attempts
a tool, calledThoughtSwapto help widen and deepen the have been made to scaffold discussion through facilitative
scope of participation in facilitated discussions whilpsu  procedures such as brainstorming, through technologies, a
porting, not supplanting, discussants’ coordination. By-d sometimes both, stretching back to Colab [28, 31] and IBIS
ing the design of ThoughtSwap toward a simpler mecha- [25]. However, while brainstorming is widely used as a
nism, we were able to create a more versatile, high-impactmethod of idea generation, there is less work on how groups
tool. We design for an educational setting, but see wider can deepen ideas. In particular, technologies that fatslit
possible use. this important aspect of learning have not yet become pop-
ular in the course of classroom teaching. Yet attempts con-
tinue, in part because the issue is so important. In one tecen
study, [12], researchers developed a system that measured
participants’ amount of speech and presented this informa-
tion to the participants on a shared display. They found that
this system did affect how students participated in the dis-
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ACM Classification Keywords cussion, but it did so differently for the “over-participas”
H.5.3 [Group and Organization Interfaces]: Computer- compared to the “under-participators.” The over-partitips
supported cooperative work moderated their behavior as the researchers hoped, by de-
creasing the amount they spoke and encouraging other stu-
General Terms dents to participate more. However, the under-particigato
Experimentation, Human Factors did not react to the system by contributing more. Instead,

the under-participators felt that the system did not adelya
assess the amount they contributed. According to the au-

INTRODUCTION . L . thors, this was because “under-participators are unaware o
It goes without saying that discussion is one of the most uni- {hair lower level of participation, while over participaso

versally used and powerful tools for shaping thought—that 4re gyerly aware of their higher participation” [12, p. 621]
is, learning—and can be observed in classes and meetingsyg result is consistent with Beenen et. al’'s work using so-
of all types. Facilitators endeavor to guide and shape dis- ;g psychology theories to promote participation in oalin

cussions to ensure that participants are grappling with the .o mmunities. They found that users who were reminded of
issues at hand and still feel safe enough to contribute theiri,o uniqueness of their contributions and the benefits of con

thoughts and drive discussion. Educators also do this in theypting were more likely to participate than users whoaver
context of the classroom. Providing a useful capsulizadion  551ed to contribute a certain number of times 1.

an educator’s facilitative goals, Kegan writes, “peoplevgr

best where they COhtIHUOl,J’S|y experience an ingenious blendyet arguably, the particular practicesiofclass discussion

of support and challenge” [16, p. 42]. This conception is qriginate from conversation, relying on the strengths and

tied to the notion that learning is attion[8, 21], a concept  gils that people bring to coordinated activities in exiay

relevant to the workplace as well as to classrooms. life [7]. Although people might, in everyday life, think tha
one person talks too much and another too little, they do not
make these judgments based on absolute number of words,
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We hypothesize that new kinds of in-class discussion genresgigrt S 0 :
can be created, using technology as an aid in framing expec-i .« . ) - (2) Question and

r s : . . 1) Users create a ! | i

tations and providing mechanisms for deeper, more inausiv (1) : : - answer pairs are

in-class discussions. One component to encouraging partic 3 question ar)d ! | SEEmalEelEme
- | answer pair | 3 randomly

pation is removing obstacles, such as social intimidatiah a
time pressure. A second component is to make the invita-
tion to participate very strong. Of course, if these compo-
nents undermine fundamental coordinative requirements of
the situation, they will not work [31].

Y W ’ redistributed

- | | 3) Students
We have developed a tool, call&doughtSwagto help widen (4) Items are | 3 ( .
the scope of participation while maintaining coordination optionally moved <@ PCisetssopicas:
to public space 3 match pairs

in-class discussion. This is done by (1) providing suffitien
time for individual reflection, (2) creating a feeling of ef
through anonymity, (3) requiring at least minimal partaip
tion from each person, and (4) giving people the obligation
of re-presentingther people’s ideas. ThoughtSwap was de-
veloped using a design-based research method, in which weprovoking, controversial, or involve debatable answetse T
prototyped, evaluated, and redesigned the system while decorresponding answer might represent the author’s own po-
veloping relationships with target users [2, 14]. Users of sition, or suggest an alternative viable response. Stsdent

ThoughtSwap are pushed but not forced to contribute andcould observe whether other people could understand the
encouraged to confront ideas that are not necessarily theirquestions and answers that they had written.
own.

Figure 1. Cyclical model for ThoughtSwap v.1 activity

ThoughtSwap v.1 Activity

The original ThoughtSwap v.1 discussion activity was im-
plemented in a manner consistent with this face-to-face-pra
tice. It consisted of an arbitrary number of rounds of play,
subdivided into a small sequence of stages (Figure 1). In the
N first stage, students were asked to produce a question and an-
swer pair about the discussion topic. Student contribsgtion
were, as in the original, anonymous. In the second stage, the
participants used the software to randomly swap pair ele-
ments. In the third stage of the activity, participants e

a random set of two questions, two answers, or a combi-
nation of the two, written by other members of the group.
Last, the group employed the questions and answers in a dis-
cussion, one goal of which was to “match” the randomized
guestions with their potential answerfhe key component

to contributing to the discussion was that each person had
to talk about, or re-represent, the swapped items under thei
purview.

In any type of discussion, whether it is facilitated, unfaci
itated, in classrooms, or in the workplace, the trajectery i
negotiated between the participants. The question of “who
goes next” at any point in time, arguably, structures the use
of language [26]. Discussions are by nature dynamic.
successful discussions, participants have the meangnr-ins
mentality to coordinate and adjust the activity to meetrthei
needs. In other words, discussion participants must pesses
coordinative agencyin this paper, we will discuss how users
influenced ThoughtSwap evolution from more to less com-
plexity. In particular, we moved coordinative agency along
the spectrum from the system to the discussants.

In moving coordinative agency, we employ features recog-
nizable from a variety of other commonly available tools,
such as wikis, shared document editors, online forums, and
instant messaging. Yet, we argue that details of precisely
how and when people can make contributions play a crucial
role in determining the fit of the tool to the genre and learn-
ing goal. While many of the user behaviaran be done
with many of the tools, in the sense that there are features
that support the particular functions, thalancebetween

the goals of the face-to-face discussion, gleaning user con
tributions, incorporating them to deepen and widen on-gjoin
discussion, is particularly supported. The issue is gartia
one of design tensions [29], and partially one of creatirog fo
for joint participation [13].

ThoughtSwap v.1 Implementation

ThoughtSwap v.1 was a Java application designed to run
on wirelessly connected notebook computers and utilized
TSpaces [20]. ThoughtSwap v.1 operated on each group
member’s own system, connected to a central TSpaces server.
The process for generating question/answer pairs describe
above was embedded into ThoughtSwap v.1’s interface. The
stages of the activity were established through a handful of
GUI items on a single window (Figure 2) and encouraged by
four design elements.

FIRST ROUND OF THOUGHTSWAP DESIGN

ThoughtSwap originated from a face-to-face activity con- From Private to Public

ducted in one of the author’s middle-school English classes Working in a private space to develop questions and answers
In this, students would write question/answer pairs on pape provides users an ability to craft their contributions heitit

tear them apart, crumple them up and throw them into the air. the time pressure of producing an out-loud comment or fear
Each person would then pick up two pieces of paper, and thethat others will see half-finished thoughts as they are devel
collective job of the class was to put questions and answersoped and edited. The private space affords a safe place for
together. Ideally, the questions were open-ended, theught reflection. Although Colab made this claim for the value



Il Snowball Aggregator > Demo Space - [0]x] terials. Penuel and his colleagues argue that, by removing
Mo identifying information from expressed thoughts, individ
Please enter a question List of entries Clear List als are reli_eved of social pressures involved in contritguti
Would the bidogists and medical -] Feally want something ke a memex. 4 | to discussions [22]. Davis also suggests that the subtrac-
ettt o, L ik we da o, T tion of identity inherent in anonymity may provide a positiv
sdvanced, but there are thngs such benefit by adding to students’ private space, giving stuglent
e mayed by ooy ¢ cannotbe room to work through difficulties and “share their nascent
= Hocmenting evahiting. ideas without fear of ridicule” [9, p. 162]. The correlate
4. Do you beleive what Bush says: . . . .
lesse enter an amener to vour auest *He may perish in confiict before he of private space in developmental psychology is the holding
il e environment: a safe space in which a person can maintain
I think | _I good™? If we don't learn to properly . : . . p : p . !
floamenkeconlievalate o work, the integrity of their current way of seeing and acting in the
perish? . .
S. Do you think Bush's ideas were as World Whlle trylng out new Ways [15’ p 116] [34]
progressive as others think they
were? Would it have been hard to 3 L.
| come up with these ideas for future In ThoughtSwap, questions and answers are initially cdeate
technologies if you were an electrical LI . . . .
scramble Questions and Answers | in a private space, and then randomly distributed to others

within the group. The author’s identity is protected by the

_ _ system. However, students can claim authorship out loud.
Figure 2. ThoughtSwap v.1 interface

Student Questioning

of privacy long-ago and demonstrated problems with main- Student construction of questions and answers is important
taining joint focus while users privately published to gabl ~ because it builds on the fundamental idea that generatihg an
spaces [31], recent work has suggested that private and pubProviding elaborated responses to questions increases-und

lic group activities can be successfully managed when therestanding and the construction of knowledge in groups [17,
is a focus on bringing the group together [32]. 18, 33]. Students tend not to ask questions in class ses-

sions [11], but, if they create their own questions (as op-
The ThoughtSwap v.1 window can be divided down the mid- posed to merely addressing those of an instructor or dis-
dle into two horizontal halves—the left half of the window, cussion leader), they are more likely to address their own
which contains two text boxes, is the “private” side, and the misunderstandings or knowledge gaps in the material. Fur-
right half, which contains a list, is the “public” side. Dur- thermore, as individuals construct their own elaborated re
ing the first stage of the activity, participants enteredrthe Sponses to questions, they are likely to employ their own
questions and corresponding answers into the text boxes orlearning style and previous experiences to reconstruat the
the private half. They then pressed a button to share theirown knowledge in explanation to the others in the group,
contributions, which were subsequently “swapped,” effec- deepening their own understanding and making the knowl-
tively “tossing” the items into a metaphorical “hat.” When edge more memorable [18].
the group determined that all of its members had entered
their contributions, each person pressed a button which ef-Verbalizing the Ideas of Others
fectively “grabbed” two random anonymous contributions Perhaps the most interesting learning and social dynamic
from the hat. The swapped items were displayed on the pri- ThoughtSwap can create is that in which discussion group
vate half of the screen. members propose (or at least verbalize) the ideas of others,

without knowing to whom those ideas belong. For exam-
During the discussion, users could publicly share either or ple, student A writes a question which student B receives
both of the contributions grabbed from the hat by adding anonymously and randomly. In discussion, student B poses
one of the questions or answers to the public list (located on student A's question to the group. Not only does this relax
the right side of the screen). This list served as a shared re-some of the social pressure on student A, but student B can
source for the group: all could add to, re-organize, or clear participate in the discussion without fear of direct cittio,
the list. The linear nature of the list, the explicit intradu  because the group knows that the question she is proposingis
tion of items as topics for discussion, and the presence of anot her own. Furthermore, she can add her own commentary
facilitator made the movement from private to public a joint to the contribution. This creates an interesting interdepe
focus. dence between group members.

Anonymity EXISTING COLLABORATIVE TOOLS

More recently, technology tools, including student reggon  The ThoughtSwap activity is built around randomly swap-
systems and electronic message boards, use anonymity t@ing textual contributions for provocation of discussion.
promote participation. However, while anonymity in colab  Thus, in designing the ThoughtSwap implementation, we
orative systems has been problematic (or at least not glearl worked under several coordinative requirements. First, we
beneficial) in some domains of collaborative work (e.g., wanted participants to construct contributions in a pevat
Group Decision Support Systems (GDSS) [23]), it has shown space, independent of the contributions of others. Second,
much promise in classrooms which utilize Student Responseparticipants had to exchange them randomly. Third, partici
Systems (SRS) to increase student feedback and aide inpants had to be able to maintain meaningful focus during the
structors in gauging students’ understanding of course ma-discussion, especially during the introduction of the &lea



To accomplish these last goals, public participant contrib  Online forums and IM
tions had to have referential integrity. While shared document editors and wikis allow entire doc-
uments to be modified by users at once, online forums pro-
To create a reference point for understanding the coordina-vide a much more limited unit of control for their users: the
tive properties of ThoughtSwap, this section describes the post. In an online forum, a post is somewhat analogous to
landscape of other familiar collaborative tools. Thought- a single unit of contribution in ThoughtSwap. Forums can
Swap does not exist in full isolation from any of these sys- also be configured for anonymous user submissions. How-
tems and benefits from many of them. However, none of ever, forums are predominately hierarchical and meantto fa
these systems fill the precise niche occupied by Thought-cilitate threaded discussion through explicit replieseclly
Swap. Table lists several systems and their properties insupported by the system. This kind of structure is not nec-
terms of the unit of user control, the stability of content, essarily desirable in face-to-face discussion, partityia
the content organization mechanisms, and the level of syn-the context of ThoughtSwap where the tool is not meant to
chrony between users and the content they create. replace discussion or mediate it, buttagmentt in the mo-
ment.

, o Swapping textual contributions in ThoughtSwap also bears
Shared document editors and wikis resemblance to variations of instant messaging (IM) func-
Currently, perhaps the two most relevant tools used for co- tjonajity. Unlike online forums, IM systems update in real-
ordinating information exchange in group contexts aresviki - time on a “push” model. (In other words, contenpisshed
and shared document editors like Google Docs. In Google jown to the users’ machines instead of bengjed or pe-
Docs (docs.google.com), the object unit with which users riggically polled like a traditional web page or forum.) Yet,

interact is the document. The system maintains the most re-jjke forums, IM systems are typically strictly dialogic imn
cent version of the document on a central server, and whenyre and users’ individual contributions usually only make

server, then propagated to the other collaborators [10 Th arrange the conversation entries, even if it made sense to do
system tries to create a sense that all authors are workinggg
on the most up-to-date copy at all times. However, in fact,

it is often what Clark called “nearly-synchronous” [5], Wit The most interesting coordinative process introduced by
changes taking as long as ten to twenty seconds to propa-ThoughtSwap is the movement of contributions from pri-
gate, depending on the network connection speed. To avoidyate composition, to shared private contemplation aftey th
conflict, the users must establish their own mechanisms of 3re swapped and distributed, to public attention. The mpl
coordinating the editing processitside of the systemAn mechanism of randomly distributing anonymous textual en-
additional drawback of Google Docs for our purposes are tries with content stability would be hard to simulate using

the document-level editing capabilities of the users. Any other popular collaboration tools. ThoughtSwap attentpts t
user can modify any portion of the document to which he fit 3 niche unfulfilled by them.

has write privileges. Thus, we lose the notion of stable, fo-

cussed content for discussion. FIRST EVALUATION OF THOUGHTSWAP V.1

Taking a design-based research approach [2, 14], we decided
to evaluate ThoughtSwap v.1 in different contexts. To eval-
uate the system in a leaderless group, we recruited graduate
students to participate in a discussion of Vannevar Bush’s
seminal article “As We May Think” [4]. This article was
chosen because it is widely read in several fields. Partici-

author can create a new section of wiki page while another P2nts were asked to read the paper and sign-up for one of

also creates a new section on the same page. The authofVo r_eadlng group sessions, just as they would for any other
which posts the change last will overwrite the content cre- '€ading group. A third session with ThoughtSwap was con-
ated by the first. Unless appropriate coordination tectesqu ducted in the more formal, moderated context of a graduate-
are employed by the wiki authors, these conflicts may result IeveI_computer science (CS) seminar. The students in this
in process loss and poor page quality [19]. This is a symp- session read the normally-assigned texts for the class- meet
tom of the unit of user control at the page or page section Ing.
level and is undesirable in the context of a face-to-face dis
cussion, where the topic can evolve quickly and participant Procedure and Data Collected
can contribute rapidly within small time frames. Participants in both the reading groups and seminar used the
ThoughtSwap v.1 software either on their own laptops, or
Shared document editors and wikis have been designed foron machines provided by the researchers. The researchers
the purpose oflividing workso users can create one lasting, demonstrated the software functionality and made sure that
shared, collection of knowledge. In contrast, ThoughtSwap everyone had a working version. Participants were asked to
is being designed tbring users togetheand focus onacol-  create question and answer pairs, enter them into Thought-
lection of individual, ephemeral, contributions. Swap, and discuss the paper in the manner of their choosing.
In the informal reading groups, the discussion was stopped

Wikis, like shared document editors, lack content stahilit
While this design decision is clearly important to wiki com-
munities, it does not provide referential integrity to dise
sion materials. As with Google Docs, users can “step on
each others’ feet,” so to speak. While functionality varies
between systems, in pbwiki (pbwiki.com), for example, one



System Unit of User Actions Stability of Content Content @rzation Synchrony and Data

Delivery
ThoughtSwap generate and share thoughtall thought item content items are independent; can nearly-synchronous, push
items stable; list can be sorted by be combined linearly in (grab from hat similar to
any user public list pull)
Google Docs compose and edit documenall content unstable; linear text in single nearly-synchronous, push
text editable by collaborators document
Wikis compose and edit pages,  most content unstable; pages, linear text, sections, asynchronous, pull
sections, elements of page admin. can lock hypertext
Online Forums compose and share post, most content stable; some linear hierarchy of posts asynchronous, pull
create and apply tags content editable by author,
admin. can filter/remove
Instant Messaging (IM) compose and send all content stable fixed, linear list of nearly-synchronous, push
statements comments
Email compose and send message  all content stable medfamstext, can be asynchronous, push/pull
organized by properties in
clients

Table 1. Conventional collaborative systems and their content and coordination properties

after 45 minutes. The seminar class lasted rougélyours.

Participants completed a demographic questionnaire defor —221€2 Number of participants in each discussion group (N=21)

the discussion and an evaluation questionnaire afterwards (13roup lTychje i # 4°f participants TSinutes
Video and audio of the discussion were recorded, and logs leaderless group 2 P
from their use of ThoughtSwap were kept. eaderiess group

3 seminar class 10 90

Participant Demographics

A total of 21 participants were split between t.hr.ee discus- ThoughtSwap. As one participant put it, “[ThoughtSwap]
sion groups (Table 2). Graduate student participants weregave us a way to give our questions and opinions without
from CS (12), science and technology studies (2), sociology having to own them—Ilike taking them for a test drive before
(1), and philosophy (1). The remaining 5 participants were agmitting that they were yours.” However, one participant
faculty members who regularly attended the graduate semi-thought there was room in the ThoughtSwap software to add
nar. All participants from the two reading groups indicated eyen more anonymous submission of ideas: “I didn't like
that they had read the paper as had 8 out of 10 participantsthat | couldn’t write anything in the dialogue box to con-
in the seminar session. Two of the participants in Group 3 tribute anonymously. That was annoying because there were
had also participated in a previous session (one in Group 1,times | wanted to say something (or did and it got ignored)
and the other in Group 2), so this group had more collective and think it might have been better received if | could anony-
experience. mously post.”

Results of First Evaluation Also, 15/21 participants commented on the Q/A swapping
activity itself, mostly positively. One participant fehdt the
activity “let questions get put out there that would normall
not be asked” and another participant felt that the strectur
of the activity “helped to refocus the conversation when it
got off track or when we ran out of content.” However, there
were a few participants (5/21) who did not like all aspects
of the activity. One of these enjoyed generating questions
about the material, but said, “I didn’t think that having an-
swers was valuable. | don't feel like we actually discussed
the answers.” Another participant said, “it was frustrgtin

Participant Responses

In the post-discussion questionnaire we asked our partici-
pants to elaborate about what they thought went well and
went poorly during their discussion, as well as what they
thought about the ThoughtSwap software.

Many participants (13/21) had suggestions for improving
ThoughtSwap. All of the comments suggested features to
be addedto the software, such as allowing the user to edit
mg t?]léejggrntsoc:jneclgttehg?l“Eﬁ\é?:k?gf?f?iﬁgs/?(?ugjl (t;:;zéltsi(t),nillgw if | hqd an idea | wanted to Ealk about that didn't fit into a
answers in the list that have been discussed, and providingquestmn/answer form easily.
a visualization that could help participants assess whisn it
okay to “grab” questions and answers from the “hat.” Observations

Group 1 played 2 rounds of the Q/A activity during their
Six participants spontaneously mentioned the anonymity of 45 minute discussion session. They started by entering Q/A
the ThoughtSwap activity. Four said that anonymous sub- pairs into ThoughtSwap, and once they had retrieved two
mission of questions and answers was the best part of usingquestions or answers from the system, they had a brief dis-



cussion on how to best match the questions with their an- Reflections from first evaluation
swers. They then decided to bypass the second phase an@he goal of classroom discussions may be to reach an under-
move all questions and answers into the public list so they standing or to share and evaluate a set of ideas. Teachkrs wil
could read them all at once. As the group was reading over often have their own goals for discussion and methods for
the accumulated list of questions and answers, one partici-meeting those goals. Yet students may steer the discussion
pant posed a question that was not on the list: “do you think in unanticipated directions. Similar to “playground gathes
he really predicted the internet? or just hyperlinks?” The and “mock games,” these different forces driving “what hap-
group then began to discuss the nature of Bush’s predictionspens next” are negotiated [3, 30]. Classroom discussions,
and how they were reflected in Internet technology. They did like playground games, may start with some set of “rules” or
not return to the ThoughtSwap system again until 30 minutes a plan, but ultimately the plan may be altered and negotiated
into the session. At that point, one group member said, “you during the course of the activity. The discussion partistpa
want to try to come up with more provocative questions to determine what questions to pose, which points to debate,
discuss?” In their second round, this group again decidedand when the discussion should move on to another point.
to move all of their Q/A pairs to the public list. One of the
participants read a question on the list aloud, and therdaske Participants in ThoughtSwap v.1 study sought to discuss and
a clarifying question to the group, “Do you know if they deepen their understanding of literature they had joirethgdr,
had scientific calculators back then?” The group finished and the plan for the discussion was encapsulated within
the discussion period while conversing about when scien- ThoughtSwap v.1's design. While ThoughtSwap v.1 was
tific calculators were first developed and whether Vannevar largely well-received by our participants, there were a few
Bush would have known about scientific calculators when he situations in which users wanted to participate in ways that
wrote the article. the system did not allow. For example, there were moments
when participants wanted to contribute anonymously to the
Group 2 also played two rounds of the Q/A activity; how- system, but at that moment starting a new round of the ques-
ever, their conversation was more heavily guided by the-ques tion/answer activity would steer the discussion astray.
tions and answers submitted to ThoughtSwap. After Group
2 swapped Q/A pairs, they decided to take turns reading aWe concluded that ThoughtSwap v.1 encapsulated too much
guestion aloud and putting the question into the public list of the coordinative process and limited the participanas’ ¢
At that point, other group members would discuss a possible pacity to steer the discussion. While the system was de-
answer match they had on the private side of their Thought- signed to deepen discussion engagement and learning, it in
Swap screen. Once the Q/A pair had been briefly discussedfact limited the possibilities. As Dwyer and Suthers point
they would move on to another question. Occasionally, (in out, when collaborative systems are designed with the “sin-
3 out of 7 questions) a participant would suggest altereativ gle tool = single meaning” paradigm, they limit the possi-
answers that were not previously submitted into Thought- ble activities that participants can engage in [13, p.143].
Swap. This process continued until they had discussed eachour terms, systems that rigidly encapsulate a process or pla
Q/A pair, roughly 30 minutes into the discussion session. limit the participants’ coordinative agency.
At that point, one of the group members had a suggestion,
“how about this time, instead of putting in questions we put gysTEM REDESIGN

in our own predictions for the future and swap those?” The |, ThoughSwap v.2, we sought to make a more simple and

group discussed the possible alternative activity, buldigt fexible mechanism that supported the sharing of ideas dur-
to return to the previous Q/A activity because they could not ing face-to-face discussions. Following Dwyer and Suther’

determine exactly how to make the proposed activity work [13 . 143] call to develop more “flexible tools that support

in the ThoughtSwap v.1 system. creative combination and repurposing,” instead of adding
more elements to the system we tookensignapproach,

Group 3 only played one round of the Q/A activity. The gjiminating and omitting elements that would limit partici

class started with one graduate student giving a presentay ¢ inyolvement [30]. We removed the stages of the ques-
tion summarizing the literature the class had jointly read.

Th had her | d head tion and answer activity embedded into the first version. The
e presenter had her laptop connected to an overhead progag,|ting ThoughtSwap v.2 kept the elements of the process

jector, which she turned off while she entered her Q/A pair 1, ¢ jatisoned the controls on stages. In ThoughtSwap V.2,
Into ThoughtSwap, and turned back on again once She_v‘_’aSUsers can enter thoughts and throw them into the “hat” at
finished. Unfortunately, some of the participants had diffi- 5y ime. Likewise, at any time, users can “grab” thoughts
culty connecting to the wireless internet after everyorne ha ., the hat, optionally adding them to the shared list. The
entered their Q/A pairs. The instructor therefore suggieste_ software became more lightweight: instead of structuring
that everyone who could access ThoughtSwap move theiry gigeyssion activity, it served as a simple (yet potentiall

?hueez?/zrr]r?etg dthﬁopggl('; II:Qr'thSéorfahn?;itr?i?]y ?%J(Ldve:svéevgﬁ? doig- powerful) tool for anonymously distributing ideas to diffe
proj : 9 P entindividuals.

cussing the questions placed in the public list, while the an

swers were moved to the bottom of the list and not discussed.
Design Changes

In ThoughtSwap v.2, the first interaction students have is
when they enter a thought into the text box on the private half
of the window. Once finished, they then press the “Throw



Rt vations and interviewed him, Mr. R was invited to join the
77@4(3/72‘54«.)@ ThoughtSwap design team and contributed to this paper.)

[<]
One of the many goals for teachers of early-adolescents,
such as Mr. R, is to encourage their students to take per-
= spectives, or make bridges between their ideas and those of

their peers, parents, and the various media they are exposed
to. Mr. R noted that this struggle is evident when listening
to a typical discussion between his students. “When some-
one expresses a viewpoint that they can relate to,” he noted,
“each student tends to share his or her experience with the
topic rather than directly acknowledging the person who ex-
pressed the viewpoint.” We (a) envisioned ThoughtSwap fa-
cilitating this bridging and (b) could not rule out the rele-
vance of bridging to all adult discussions.

Figure 3. ThoughtSwap v.2 applet interface

First Session—6 " Grade Science Class
Thought into Hat” button, which tosses their thought in the » ,
metaphorical “hat.” When the group determines that allofit ACtvity Plan—Cooling the Lava . ,
members have entered a contribution, each user presses thBUring the first of our two pilot sessions, Mr. R'$'@rade
“Grab Random Thought from Hat” button, which effectively SCi€Nnce class was asked to discuss a previously completed
“grabs” one random, anonymous contribution from the hat. Nomework assignment. Their task was to consider the deci-
The swapped thought is then displayed to the participant on Sion of & harbor town in Iceland to stop a lava flow from de-
the private half of the screen in their “Private Thought Col- Molishing the town by spraying it with water. After reading
lection.” Depending on the activity, students can throw any " article about the decision, they were to generate and writ

number of thoughts into the hat, and can equally hold any doWn two reasons why it was wise to stop the lava, two rea-
number in their private thought collection. sons why it was unwise, and then choose one position with

two supporting points.

At any point during the discussion, users can publicly share .
thoughts from their collection by moving them to the public | € Plan was to use ThoughtSwap in three rounds, all led

list on the right side of the screen. As in the first versiois th ~ PY M. R. First, students were to create a thought item in
list serves as a shared resource for the group—all can add tthe software, '”d'ca“_“g their best reason in fa_vor of cool-
re-organize, or clear the list. It is intended to be a ressurc N9 the lava. These items were to be thrown into the hat,

for referencing and organizing ideas during discussion. swapped amongst the students, and compiled on the public
list. Then, the students were to go around the room and one-
The new interface is relatively simple, and merely proviges PY-One, move a single thought item so it was close to a sim-
few mechanisms—namely, idea aggregation, swapping, and!'ar thought on the I|s_t. Th|§ would create aggregated group
a shared display. However, these mechanisms still promote!nds and topics for discussion about the arguments, compar-
the four design elements that were essential to ThoughtSwagnd and contrasting them. This process was to be repeated;
v.1: private composition, anonymous contribution, reguir  ©Nly the second time students were to enter their best ar-
ment of minimal participation, and the obligation of 9ument against g:c_)qllng the lava. We called these activities
re-presenting another’s ideas. ThoughtSwap v.2 was imple- 299regating activities.
mented as a Java applet, eliminating the need for installa-
tion and setup, and facilitating instructors who need to enov
quickly between different activities with as little distign
as possible.

The aggregating activities were to be followed by a round

in which students were to enter a thought into the software
in which they adopted a position and provided their best

supporting reason for that position. They would then swap

thoughts and explain and comment on the random thought
item they received—re-presenting the ideas of others. Mr.

R termed these activities, “individual focus activitiesifice

the students would focus on whatever single thought was in
their private space.

EVALUATION OF THOUGHTSWAP V.2

For our evaluation of ThoughtSwap v.2 we recruited a lo-
cal middle school science teacher named “Mr. R.” About
once a month, he gives hi§@&nd 7" grade students articles
about current events that relate to science, and assigms the
a reading response. This assignment is always accompanied

by an in-class discussion regarding the article and stgdent Observation

reactions to it. After seeing a demo of ThoughtSwap, Mr. All 11 6™ grade students were present in class during the
R brainstormed a list of ways he could incorporate the tool Cooling the Lava session (5 females, 6 males). They, along
into his monthly class discussions. In the following sewsio  with Mr. R and two of the authors were in the school’'s com-
we will briefly outline Mr. R’s plans and learning goals for puter lab—a small room with nine desktop computers on ta-
his students, our observations of his classroom, and a subsebles located along three walls. Two students used laptops on
guent interview with Mr. R. (After we conducted our obser- a table against the fourth wall.



During the first aggregation activity, the students entered China. The students were asked to read two articles regard-
their “pro” arguments as planned. After everyone was done, ing the earthquakes, on focusing on the collapse of school
they pulled the thoughts out of the hat and moved them into with questionable building integrity. In the article, a pat

the public list. Mr. R then asked students, one at a time, to is quoted as saying, “this was 20% natural disaster and 80%
move one of the thoughts so it was close to another with a man-made disaster” [24]. The students were asked to inter-
similar theme. This was repeated for a short while until Mr. pret the quote, and take a position on who, if anyone, should
R felt they were using too much time, and improvised, ask- be blamed for the school’s collapse.

ing all of the students to simultaneously sort the list adeor

ing to similarity. He added a game-like quality to the adyivi  Mr. R planned to start the session by calling on volunteers
by telling the students that they were not able to talk to ac- to briefly discuss some facts about the earthquakes, such as
complish the task. Many students let out exasperated sighstheir location, their magnitude, and what fault line thel fo
giggles, and one student even expressed her frustration byowed. Then Mr. R would ask students to put their interpre-
saying, “Stop moving those ones! | was moving mine to be tations of the parent’s quote into ThoughtSwap and aggre-
in that group.” After less than a minute of the sorting ac- gate them into the public space. Finally, Mr. R planned to
tivity, one student said, “I think we have them pretty much have students enter their position on who should be blamed
sorted.” Mr. R then redirected the class to talk about some for the school’s collapse into ThoughtSwap, and draw one
of the common themes they found and moved to the white peer’s position from the hat. He would ask the students to
board so he could note the categories and the number of retead their peer’s thought, consider it in relationship tirth
sponses in each. The students said that 6 of the responseswn position, and report back to the class what they felt,
that were entered in to ThoughtSwap fell into an “economic again, re-presenting the ideas of others.

reasons” category, while the remaining 5 responses fall int

the “cooling lava strategy actually worked” category.

This aggregation activity was repeated, but this time the st Observation _
dents entered their “con” reasons. Unfortunately, as tsie la  Similarly to the &' grade class, there were 11 students in the
students were submitting their thought items, the software 7" grade class (5 female and 6 male); they were situated in
locked up due to a server issue. While the researchers workedhe same computer lab. Mr. R started the class by reviewing
to remedy the problem, Mr. R improvised and continued the the assignment questions and asking students to volunteer
activity by asking students to predict the categories of rea facts about the earthquakes.
sons to not cool the lava. Each of the 11 students raised their ) o
hand during the activity, and Mr. R called on them individu- AS planned, Mr. R then asked his students to enter their in-
ally to contributed a possible “con” argument category diou  t€rpretations of the parent's quote into ThoughtSwap, grab
to the class. Mr. R then paraphrased and recorded the cat@nother thought from the hat, and try to organize the in-
egories on the whiteboard. The students brainstormed fourt€rpretations into categories in the public space. The stu-
different categories of “con” reasons, including the cdst o dents were surprised to find that nearly all of them entered
materials, the amount of time citizens had to spend Spray_the same answer: that the parent's quote implied the school
ing the lava, the danger in getting close to the lava, and theWas not built WeII: Howe_ver, the stude;nts not.ed that there
possibility that this natural disaster may happen again. He Was one thought in the list that was slightly different from
then asked the students to individually share their positio the majority. One interpretation in the public list implite
on the topic, and to consider if their position was the same parent was blaming the builders for the school’s collapse.
or different from those already presented. . . . o

At this point, Mr. R decided to move on to the individual fo-
While the technology problem was unfortunate, it provided CUS activity, butadapted his plan to fit the situation. Heeaisk
a way for the observers and Mr. R to compare how the the students to enterath_oughtmto_ThoughtS\_/v_ap describing
class discussion proceeded with ThoughtSwap and without.now they felt about blaming the builders specifically for the
While the students were organizing the “pro” arguments with collapse. If the st_udents agreed Wlth. blamlng the builders
the ThoughtSwap software, each student read the other stuth€y were to provide reasoning, and if they disagreed they
dents’ responses and considered how the “pro” reasons werdVere instructed to provide an alternative with reasonirtge T
related and could be categorized more generally. When theclass did not use the public half of ThoughtSwap to aggre-
students were asked to predict what categories they would9ate answers, but rather kept the retrieved thoughts in thei
have for the “con” arguments, each student raised their handPrivate space. One student volunteered to discuss thefthoug
and when called on expressed their own con argument. Mr.he drew from the hat, and said, “I agree with them, | think

R then had to categorize the responses as they were sajdhe builders should be b”Iamed, but I don’tagree with how ex-
aloud, and indicate this on the white board. treme they are about it.” Mr. R asked this student to explain

further, and the student replied, “builders have to getrthei
plans approved, don't they?” At this point, Mr. R led the

class in a discussion about the amount of limited infornmatio

Activity Plan: the Earthquake Activity they were provided with in the articles, and asked his stu-
During the second of our sessions, Mr. R% grade sci- dents to offer other sources of information they would need
ence class was asked to discuss a reading assignment rdf they were a committee charged with determining who was
garding the then recent earthquakes in Sichuan Provinceat fault for the school collapse.

Second Session—7 ™ Grade Science Class



Teacher Interview Reflections from second evaluation
Two days following the activities in the classroom, we con- What was the most remarkable about the second evaluation
ducted a semi-structured interview with Mr. R. Because of of ThoughtSwap was the variety of ways ThoughtSwap was
his integral involvement with the activity, and his positias used in the context of classroom discussions. Mr. R was
the students’ instructor and evaluator, we believe his-feed able to anticipate many ways to use ThoughtSwap before he
back is extremely important. Mr. R was asked to describe taught with it, such as the aggregating and individual focus
his overall reactions to using ThoughtSwap, what went well, activities. Then, throughout the course of our observation
what went poorly, and how his learning goals were or were we saw instances in which Mr. R needed to and could mod-
not met. ify his teaching plan. One example of this was when the
first group ran out of time while organizing the “pro” ar-
Overall Impressions guments during the “Cooling the Lava” activity and Mr. R
Mr. R felt that ThoughtSwap was a tool for centering stu- opted to create a new activity in which each student simul-
dents. After the software failed part-way through the first taneously organized the list into categories without tegki
session, the class continued the discussion without Theugh to their peers. Mr. R also modified his teaching plan in the
Swap. Mr. R observed that during this time, the students Earthquake activity when a student made a comment that
seemed drawn into the discussion and engaged as a group; jprought up the need for more information and he turned the
had a feeling of naturalness, as if they stepped out from be-discussion to what kinds of information they needed.
hind the safety of the software. He noted that in usual class
discussions it would take considerable time and effort to ge CONCLUSION

all students engaged. However, using the software seemedn classroom discussions educators endeavor to keep discus
to draw them in to the point where they no longer needed it sjon going, encourage students to participate, maintain ap
to get everyone’s participation. propriate levels of participation, touch on key points of in
terest, and let students wrestle with certain difficultidslev
Individual Focus Activity not letting the discussion get too difficult. Balancing thes
According to Mr. R, the best moment in the two classes goals is a challenging task. It requires the teacher to react
took place during the earthquake session. Towards the endand adjust as need arises, and as such, any collaborative too
of the class, the students used the software to argue who waslesigned to aid discussion must also be flexible, maintain th
to blame for the tragedy, and why. Students reacted to theusers coordinative agency, and allow for many possible ap-
thoughts they pulled from the hat; this gave them an oppor- propriations. We designed ThoughtSwap to help faciligtor
tunity to comment on, possibly disagree with, and point-out scaffold discussion difficulties in three key ways: privéte
the need for more thoughts with more nuanced stances onpublic expression, anonymous contribution of thoughtd, an
the issue. Mr. R believed that the provocative nature of the re-distribution of ideas. By driving the design of Thought-
guestion allowed the software to bear more fruit than in the Swap to a simpler mechanism we were able to increase the
earlier portions of the activities, and by using ThoughtBwa coordinative agency of the tool. Although, as a society, we
they were able to see their ideas in relation to others. currently have many tools to support group action, the pre-
cise details of how coordination is supported are crucial in
Change from usual class discussions influencing the potential of highly coordinated group activ
Mr. R noticed that the talkative students, who tend to domi- ity.
nate classroom discussion, were discouraged from doing so
by the activity. He credited this to the quiet moments during REFERENCES
discussion in which students took time to stop, turn towards 1, BEENEN, G., LING, K., WANG, X., CHANG, K.,

their computers, collect their thoughts, and write. The ac-
tivity offered the time needed for the non-vocal students to
digest their thoughts without having to do so out loud.

Thoughts for future uses of ThoughtSwap

While the thought-aggregation activity was a quick way for
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gating activity also suggested a possible new feature,twhic
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from a set of colors. This may aid in visually noticing groups
and their respective sizes, as well as offer a different mean
of organizing other than moving items.
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