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Abstract. This pilot study is concerned with the exploration of tabletops in
preservice teacher education, through the lens of sociocultural theories. An
educational tabletop application designed to facilitate dialog and collaborative
decision making, so called IdeasMapping, was enacted in the context of propos-
ing a solution plan for a case study classroom problem. Students’ responses to a
questionnaire showed that they positively endorsed the technology for this type
of collaborative activity. Moreover, analysis of video recordings of groups’ dis-
cussions and interactions showed that the technology enhanced students’ com-
munication as they took turns in sharing their ideas, and provided structure and
organization of these ideas linked to possible solutions on the problems embed-
ded in the case.
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1 Introduction

The emergence of technologies as part of our increasingly networked world has influ-
enced higher education offering new exciting approaches to collaborative activities.
Multitouch interactive tables (or tabletops) have been extensively discussed for their
potential to support collaboration and learning. As discussed by [15], tabletops afford
cooperative gestures which can enhance users’ sense of teamwork, while the technol-
ogy ‘invites’ interaction and willingness to participate in group work [17]. Despite its
promise, integration and appropriate use of this technology in everyday school set-
tings and in higher education classrooms is very limited.

As [14] recently argued there is “a problematic gap between what could be effec-
tive technology-enhanced learning (TEL) in theory, and what can be effective TEL in
practice.” In this pilot study, we view tabletops as a source of innovation in teacher
education, that is also possible and practical today, in terms of supporting existing
knowledge and practices within a shared physical space that allows the team to re-
main focused on the task at hand. We present an exploration of the use of tabletops in
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preservice teacher education within a classroom environment. The tabletop used in
the study is equipped with IdeasMapping, an application that enables participants to
develop a taxonomy of their ideas as they brainstorm (see section 1.3). Using the
tabletop, groups of students discussed a case study classroom scenario and eventually
created a taxonomy of ideas on how the teacher needs to respond to the problems
embedded in the case.

2 Theoretical Framing

We explore the use of tabletops in pre-service teacher education through the lens of
the Vygotskian sociocultural theory. The sociocultural perspective in education ar-
gues that human understanding and meaning is constructed through experiences and
as part of a social context. It favors collaboration among peers while learning happens
in situ, being located within tools and artifacts that play a pivotal role in the process.
From a sociocultural perspective the use of tools plays an important role in extending
human abilities and in enhancing thinking processes i.e., as in helping to create a re-
presentation of ideas or explicate one’s thoughts. In this context, collaborative learn-
ing has been considered as key to knowledge creation in problem solving situations as
it requires participation in shared activities, negotiation of ideas and decision making.
As such, collaborative learning is essentially situated, contextual and discursive [20].
Further, collaborative learning has been claimed as one of the key skills that higher
education institutions need to develop as, in today’s society, problems which profes-
sionals need to tackle are often multi-faceted and need to be explored and targeted by
multi-disciplinary groups. Researchers [7] have argued about the need of higher edu-
cation to induct students into knowledge-building practices across different communi-
ties. Such practices often involve dialogical activities organised as part of learning
environments potentially supported by technologies.

3 Tabletops in Education

In a recent review, [10] discussed the technological characteristics of interactive tab-
letops as well as their pedagogical affordances, drawing evidence from the education
and computer science literature. Overall, as pointed out by the authors, most of what
we know in this area concerns technical issues related to interaction of users with the
technology, while we know little about the use and value of multitouch tabletops in
formal and informal educational settings. Below we summarize some recent empirical
evidence from the education arena.

Multitouch tabletops have been used with special user groups to promote devel-
opment of social skills. SIDES, for example, is a four-player cooperative computer
game designed to support adolescents with Asperger’s syndrome practise social skills
and effective group work during their group therapy sessions [16]. SIDES provided an
engaging experience for this audience who remained engaged in the activity the entire
time and learned from the activity (unlike typical behavior of this population). Simi-
larly, StoryTable [5] has been used to facilitate collaboration and social interaction for
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children with autistic spectrum disorder with positive effects. StoryTable [2] was
initially designed to support children’s storytelling activity in groups; evaluation of
StoryTable showed that it enforced cooperation between children during the storytel-
ling activity, by allowing simultaneous work on different tasks, while encouraging
them to perform crucial operations together in order to progress [2].

Furthermore, multitouch tabletops have been studied for their added benefits com-
pared to singletouch tabletops in educational settings. Authors [8] contrasted groups
of children in multitouch and singletouch conditions and found that children talked
more about the task in the multitouch condition while, in the singletouch condition,
they talked more about turn taking. A different study by [12] concerned the impact of
particular tabletop interaction techniques on the type of talk during collaborative
learning. The researchers found that different interaction techniques (direct touch,
pantograph and non-digital table) resulted in different types of communication pat-
terns during collaborative learning.

With regards to using tabletops in formal educational settings, a series of studies
was conducted as part of the SynergyNet project [10] going beyond using single tab-
letops to studying a network of tabletops that can communicate with each other.
SynergyNet undertook the development of curricula and tabletop applications for
classroom integration focusing on how tabletops can best support collaboration in
small groups. One SynergyNet study contrasted groups of children in multitouch and
paper-based conditions to examine differences in their collaborative learning strate-
gies [10]. The authors found that student groups in the multitouch condition main-
tained better joint attention on the task than groups in the paper-based condition.
Another recent SynergyNet study examined NumberNet, a tool designed to promote
within and between group collaboration in a mathematic classroom using a network
of tabletops [9]; pilot results from 32 students showed significant knowledge gains
from pre to post testing.

Last but not least, tabletops are considered engaging and fun. Researchers [1] as-
sessed overall (perceived) usefulness and benefit of using tabletops in collaboration
contexts with 80 participants. The study showed that groups in the tabletop experi-
mental condition had improved subjective experience and increased motivation to
engage in the task.

4 Method

IdeasMapping. This tabletop application is designed to support collaborative deci-
sion making by allowing the participants to analyze a problem and brainstorm around
possible solutions, while they actively construct a consensus artifact, namely, a tax-
onomy of their ideas. The detailed functionality of the application, design methodolo-
gy and user experience evaluation are reported elsewhere [19]. In IdeasMapping,
collaboration is enforced in three stages:

Stage 1: With a problem at hand, each collaborator generates new ideas. Ideas are
typed into a web application through the use of a mobile device such as a laptop or
tablet (brainstorming stage).
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Stage 2: The ideas are presented one-by-one, as digital post-it notes on the table-
top surface and become subject to discussion amongst the collaborators. For each
idea, collaborators make an effort to categorize it in a thematic unit; thematic units
can be created by any participant (collaborative decision making stage).

Stage 3: Participants can finalize their taxonomy by editing ideas or generating
new ones, deleting ideas or thematic units that are less promising, and relocating ideas
into thematic units for a better fit until all collaborators are satisfied (consensus deci-
sion making stage).

Fig. 1. Working in IdeasMapping

Participants. The participants were 20 undergraduate students, mainly females (80%)
between 20 and 22 years of age, in an Educational Psychology course, taught over 16
weeks at a private University in Cyprus. All of them were preservice teacher educa-
tion candidates.

Procedures. Students were randomly assigned in five groups of four students each
and were tasked to work collaboratively in their groups on a case study classroom
scenario. They were to apply concepts learned in the course and argue for plausible
solutions to the problem embedded in the case.

To ensure quality, the case scenario was adopted from a book specialized on the
case study method by [6]. The scenario presented an ambiguous classroom problem
concerning a ‘divided’ classroom where about 1/3 of the students read below grade
level (prefer worksheets), 1/3 read at grade level, and 1/3 read above grade level (pre-
fer reading), leading to emotions of frustration and boredom for many students and
making teaching very difficult.

Stage 1 of IdeasMapping (brainstorming stage) was carried out in distance. Students
were given a week to read the case, think and record their ideas into the IdeasMapping
web application. Then, Stages 2 and 3 involved collocated collaboration around the
table. Each group met face-to-face and engaged in dialog and interaction around the
table in an effort to categorize their different views and ideas into thematic units (see
Fig. 1). Ultimately each group created consensus taxonomy of 4-5 main areas the educa-
tor needs work on to create a classroom environment for all students (see Fig. 1).
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Data Collection. A questionnaire was administered to all the participants at the com-
pletion of the activity. The questionnaire aimed to assess the perceived value of table-
top technology and IdeasMapping specifically for collocated collaboration on case
study problems. Moreover, the sessions of all five groups were video recorded for
subsequent video analysis.

5 Analysis and Results

Questionnaire Data. The questionnaire included 6 Likert-type items, with a 7-point
agreement response scale (from 1: completely disagree to 7: completely agree), measur-
ing the extent to which students thought the technology supported their collaboration.
As shown in Table 1, means were well above the midpoint for all items, suggesting that
the technology was positively endorsed by the participants.

Table 1. Descriptive statistics (N=20)

Questionnaire Item Mead (SD)

1. The tabletop met my needs as a collaborator. 6.00 (.89)

2. The tabletop allowed me to work effective in my team. 5.81 (.66)

3. The tabletop reinforced my participation in the activity. 6.40 (.63)

4. The tabletop helped promote collaboration between group mem- 6.19 (.54)
bers.

5. As an educator, I would use tabletops to support collaborative 6.25 (.93)
learning.

6. I would recommend tabletops to an educator aiming to promote 6.38 (.89)

collaborative learning.

The questionnaire also included two open-ended questions concerning the pros
and cons of using a tabletop for this type of collaborative activity. Using open coding
[18] we found a couple of themes (codes) in students’ responses, as described below:

The tabletop enabled physical communication, joined attention and awareness.
Students pointed out how the physical shared workspace promoted collaboration by
enabling physical communication, shared awareness, and shared attention on the
group artifact. Some indicative student quotes on this idea include:

Group 1 participant: “Sitting together at one place and discussing and working together on the
same artifacts kept our attention focused.”

Group 2 participant: “I think the power of this technology is the shared digital display. Every-
one can see and interact with artifacts on the tabletop and there is full awareness of everyone’s
actions.”

Group 3 participant: “I felt the tabletop forced collaboration by bringing the teammates first
physically closers and subsequently mentally closer. It was not too large like a typical round
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table, around which people get distracted. It was small enough to get us physically close and
large enough to get us working together and thus, mentally close.”

Shared power. Students also pointed out how the tabletop allowed ‘power’ to be
shared and distributed over the display, thus enabling participation by all collabora-
tors, for example:

Group 2 participant: “I liked how each of us could delete and add ideas. With the multitouch
capability all participated and everyone’s voice was heard.”

Group 4 participant: “If we were to do this activity around a regular table I can see one student
taking the lead and doing all the writing and making the decisions. I can see maybe another one
somewhat contributing and the other two students looking outside the window! The tabletop
discouraged one member from taking over, but encouraged everyone to contribute instead.”

Last but not least, as one would expect with the integration of any new technology
in the classroom, a novelty effect was also evident in students’ responses. Several
students commented how the tabletop was different, original, interesting and enjoya-
ble among others. Of course, we consider this aspect less interesting, as technology
should be intergraded to improve the nature of collaboration and learning, not because
of its novelty.

Video Data. Analysis of video recordings of groups’ discussions and interactions
showed that the technology enhanced students’ communication as they took turns in
sharing their ideas, and provided structure and organization of these ideas linked to
possible solutions on the problems embedded in the case. Below, we provide three
examples of episodes demonstrating how ideas and thematic units were discussed and
evolved as part of the collaboration process.

Group 2 video episode (IdeasMapping Stage 1):

P1: “With this idea I refer to the need for discipline. The teacher continuously threatens the
students that there will be a sanction, but this does not occur ever. And the problematic be-
havior goes on and on. At least 3 students need to be punished based on what I read in the
case.” (originator of the idea)

P3: “Yes there are 2 boys...they fight during the recesses and continue their fight in the
classroom. With sanctions, the rest of the students will also get the message...that the teach-
er is serious about punishment.”

P2: “Should we create a theme named ‘controlling behaviors’? Indeed there is a problem
with students’ behavior. Remember when a poor reader did the reading? Others were laugh-
ing at him, and this was very inappropriate.”

P3: “Maybe we use a more general description of this theme to include actions towards ad-
dressing all these kinds of problematic behaviors?”

P4: “Let’s name it ‘behavior modification’. The teacher has to work on ‘changing’ students’
behavior for the best.”
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Group 1 episode (IdeasMapping Stage 1):

P1: “I feel collaboration will be a plus in Karen’s lessons. Students have diffident abilities.
With mixed-ability groups the strong readers may have a positive influence on the poor
readers.” (originator of the idea)

P4: “Did you pay attention to the details? ...that poor readers (1/3 of the students) enjoy
completing worksheets. And another 1/3 are neutral about both reading and worksheets. In-
deed, Karen has to somehow mix these abilities. Instead of doing reading vs. worksheets,
she should give them a group task of different nature, on which good readers and good
worksheet-workers could work together and support each other.”

P2: “How should we name this category? It does not fit with our other categories, right? It
has to do with a change in the instructional methods and learning environment.

P1: “More specifically it has to do with promoting collaboration or even promoting interac-
tion”.

P3/P4 (together): “Let’s name it ‘promoting interaction’. It is more inclusive and may in-
clude other ideas too.”

Group 3 video episode (IdeasMapping Stage 1):

P3: “My idea involves promoting collaboration using mixed-ability groups. She could create
teams of poor and strong readers and give them tasks that require them to work together.”
(originator of the idea)

P2: “I have a similar idea coming up [refers to a post-it note not appeared yet]. I suggest that
she integrates social tools into her lesson to promote communication across students and
make it more interactive and fun.”

P4: “Could this be named ‘new instructional methods’? Collaboration in terms of peer-
feedback would also help, I am thinking. Can we add this thought?”

P1: “I think we can add it later on...in Stage 2 of the app.”

P2: “Yes, let’s do ‘new instructional methods’ and we can add more ideas in there as we
keep thinking.”

6 Discussion and Conclusions

Overall, the results of this pilot study indicate that multitouch interactive tabletops
provide a revolutionary approach to collaborative learning in preservice teacher edu-
cation as they can enable the development of a shared space and physical communica-
tion between group members. The tabletop allowed the participants to add and delete
ideas, and to take turns on discussing and critiquing thoughts until they agreed on a
final taxonomy.

In particular, the results from the questionnaire data analysis showed that users’
experience was very positive. Students thought the technology supported their colla-
boration and there was added value into using a tabletop for this kind of collaborative
activity. Consistent with prior work on tabletops, these results provide further evi-
dence of the affordances of tabletop systems to support dialog and collaboration on a
group artifact in the context of problem based activities by enabling physical commu-
nication, joined attention and awareness (see also [4],[10]) and by distributing
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‘power’ over the display (see also [4], [11], [13]). Further, results from the video
analysis demonstrated how the interactive tabletop enabled multiple points of control,
in contrast to laptops and computers where team members have to negotiate their
participation and often wait for their turn in using the devices (see also [8]). To this
extent it can facilitate co-located collaboration and co-ordination as well as sharing of
external representations among members that help them explicate their thinking as
new developing teachers.

Dimensions of collaborative learning include interactivity, synchronicity and nego-
tiability [3]. Work supported through tabletops enables learners being aware of the
interactions among them that seems to influence co-participants’ cognitive processes.
Also, it shows the effort of an individual to model the knowledge state of a co-
participant. Further, it helps participants engage in dialogue and reach consensus. This
occurs by enabling participants to create arguments in order to support alternative
viewpoints, justify positions, negotiate meaning and attempt to convince each other.

However, it should be noted that at times the process was challenging for the stu-
dents as they encountered difficulties in engaging in these tasks on their own. The role
of the tutor was valuable in stimulating the participants in creating the appropriate
linkages between their ideas while they used the multitouch tabletop. Further research
needs to identify examples and types of teaching activities that will support student
teachers in their use of tabletops. The pedagogic uses of tabletops in classrooms need
to show how these activities can be designed, implemented and supported within a
classroom.
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