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Abstract. This paper is concerned with the exploration of an educational table-
top application designed to facilitate collaboration amongst young learners 
while they learn about the “Plants of Cyprus”. The application was used by 28 
third-graders during a scheduled visit at the Cyprus Center of Environmental 
Research and Education. We report empirical findings concerning the partici-
pants’ interactions around the table as well as their attitudes regarding the activ-
ity. Findings demonstrated that the students collaborated intensively in complet-
ing the task and they were overwhelmingly positive about the experience. The 
paper discusses issues of orientation of the on-display learning artifacts, which 
encouraged learners to move at a new location around the table to “correct” the 
orientation. Also, the study raises concerns regarding asymmetrical forms of 
collaboration, where peers dominated the activity despite the equal access on 
the tabletop surface. 

Keywords: Interactive Tabletops, Collaborative Learning, Interactions, Atti-
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1 Introduction 

Multi-touch interactive tabletops have recently attracted the attention of the Human 
Computer Interaction and Educational Technology communities. A multi-touch inter-
active tabletop can handle multiple simultaneous touch inputs and can support colla-
boration by allowing different patterns of turn taking, negotiation and interaction 
[2][1]. As discussed by [4], multi-touch tabletops afford cooperative gestures which 
can enhance users’ sense of teamwork. In this work, an educational tabletop applica-
tion was designed to facilitate collaboration amongst young learners while they learn 
about the “Plants of Cyprus”. The study sought to (1) explore the kinds of interactions 
evident around the tabletop and (2) examine students’ attitudes toward the activity.  

2 The “Plants of Cyprus” Application  

The “Plants of Cyprus” aims to facilitate collaboration amongst young learners while 
they learn the different types of the plants growing in Cyprus and their uses in  
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3 Method 

A convenience sample of 28, third-graders (8-9 years old) participated in this study 
during a scheduled visit at the Cyprus Center of Environmental Research and Educa-
tion with their teachers (2 teachers).  

Students worked in groups of four, formed by their teachers (i.e., 7 groups total). 
Groups, one after the other, were taken to a quiet place at the Center where they en-
gaged with the “Plants of Cyprus”. There were no time restrictions in completing the 
activity; all groups spent 25-30 minutes on task.  

Students’ interactions were videotaped for subsequent analysis. Also, a question-
naire was administered to the students at the end of the activity to assess their atti-
tudes regarding the experience. The questionnaire included six items with a Likert-
type response scale from 1: strongly disagree to 5: strongly agree in the form of smi-
ley faces, appropriate for the age of the participants. Also, the questionnaire included 
an open-ended question regarding students’ experience.  

 

 

Fig. 2. “The Plants of Cyprus”: Stage 2 - assessment 

4 Analysis and Results 

Video analysis was conducted first. Two researchers (coders), with professional 
backgrounds in educational technology considered the video in its entirety (approx-
imately 3 hours) in an effort to categorize the types of discourse and actions present. 
The coders worked closely together to create coding categories on the basis of the 
data (i.e., a bottom-up approach). Table 1 presents the coding scheme of the study, 
including four categories of verbal and non-verbal behavior. Using this coding 
scheme, the researchers coded all video data. The unit of analysis was the “unit of 
meaning”. The percent agreement between the coders was 85% for both segmentation 
(into units of analysis) and categorization. Finally, codes in each coding category 
were counted as presented in Table 2.  
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Table 1. Coding Scheme 

 

Table 2. Counts Within Each Coding Category Across Groups 

 G1 G2 G3 G4 G5 G6 G7 Total 
Task/tool related talk  14 14 21 15 13 14 9 100 

Questioning/answering  3 4 3 3 2 3 2 20 
Dominating talk/move  9 12 13 8 10 11 4 67 

Body relocation  1 1 1 1 1 1 1 7 
Total 27 31 38 27 26 29 16 194 

 
As the frequencies of Table 2 illustrate, the participants collaborated intensively over-
all, especially in Stage 2 of the activity. In particular, the participants shared informa-
tion about the plants they recalled from Stage 1 or provided advice to their peers to 
help them find the correct matching. For example, in Stage 2, one participant advised 
another member: “Read the description of the plant and if it says that you can eat this 
plant you will match it to the cooking category" (task/tool related talk). Also, some 
talk concerned confirmation seeking (e.g. “I think this plant belongs here. I am match-
ing it”) or asking/commenting about the technology (e.g., “I cannot drag it, how do 
you do it?”). Specific content-related questions and answers were less frequent, al-
though it was present in all groups. Interestingly, questions never went unnoticed by 
the cooperating peers, for example M3:“What does weaving means?” M4:“It is our 
cloths” (group 1).  

Coding Category Description Example 
Task/tool related 
talk  

Information sharing, provid-
ing advice, seeking confir-
mation, general talk about 
the task, asking/commenting 
about the technology.  

M3: “Why can’t I drag this plant?” M2: 
“Because I have it…take a different one” 
(tool related, group 5)  
 
M4: “I know what a carob is. It is food…you 
can eat it. I can do this matching.” (task 
related, group 2) 
 
M2: “Oh you took “savory”… The video 
said it is used in some recipes. Do you know 
how to match it?” 
M3: “Yes, it is food.” (task related, group 3) 

Question-
ing/answering  

Specific content-related 
questions and answers 
amongst the participants. 

M1: “Broom…How do we make a broom?” 
M2: “Someone in the video explained it. It 
has to do with basketry I think.” (group 2) 

Dominating 
talk/move  

Asking to lead or physically 
blocking and controlling 
others’ actions.  

M1 is trying to match a plant to a category 
but M2 pushes M1’s hand away from the 
surface to do it himself, while saying “No no 
no … let me do it” (group 7) 

Body relocation  
 

Moving body to face learn-
ing artifact at a proximally 
“normal” orientation. 

Students move physically at a new location 
around the table to orient themselves to-
wards the videos, images and text to ease 
reading/viewing. 
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questions and answers and general talk about the task and the technology as evident in 
Tables 1 and 2. Our investigation confirms previous research findings discussing the 
affordances of interactive tabletops to support collaboration (e.g., [1][2][4]).Also, 
student feedback was overwhelmingly positive, consistent with previous works sug-
gesting that tabletops can enhance users’ sense of teamwork [4] and can improve the 
(learning) experience and motivation to engage in the task [1]. 

Furthermore, the study showed that the orientation of the learning artifacts on the 
tabletop encouraged learners to physically move at a new location around the table to 
“correct” the orientation (i.e., oriented themselves towards the artifact to ease read-
ing/viewing). This moving occurred in all groups during Stage 1; then students moved 
to their working space for Stage 2. This result confirms previous work with non-
computer based, table-centered collaborative tasks showing that users consider 
straight-on orientated text as more readable (e.g., [3][5]). This finding suggests that 
learners around a tabletop should be free to move around to “correct” the orientation 
of the learning artifacts; being seated or restricted within the physical space can limit 
their ability to read/view.  

Last, the study revealed asymmetric forms of collaboration in all participating 
groups with one group member dominating the activity, despite the deliberate design 
of the application to promote equal access to the tabletop and equal opportunity to 
match plants to categories. This finding divergences, in part, from the premise that 
multitouch interactive tables can support collaboration by allowing different patterns 
of turn taking and interaction [1][2]. This result might be suggesting that some form 
of facilitation or guidance is necessary for young learners to engage in a well-
balanced collaboration free of dominant talk and blocking moves by peers.  
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