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Background

The SynergyNet project is part of the Teaching and Learning Research Programme's Technology
Enhanced Learning. It involves researchers from Computer Science, Education and Psychology in
developing multi-touch computer environments for learners to investigate collaborative learning using
single tables, and a networked environment

Research Questions

Work on collaboration with multi-touch tables suggests that they lead to more task focused
conversation and to more equitable participation (Marshall et al., 2009) which may relate to greater
engagement. These results suggest that multi-touch technology may promote interactions that are
associated with increased engagement. However, the role of technology in influencing interactions
and learning is complex, and understanding the interaction between technology, motivation and
collaborative learning is incomplete.

Collaborative learning has been researched for many years (Wood et al, 1976) and we understand
how the context of a task, group membership and interactions can influence learning, there is little
research that explores how motivation influences collaboration (e.g.; Darnon et al, 2007). In
particular, we understand little about how motivation influences decisions to engage in a task (e.g.
Barron et al 2009) and how that impacts learning outcomes (e.g. Gabriele, 2007). It is necessary to
explore how the tool and task can promote engagement and the types of engagement that lead to
successful learning

Methods

The study was a 2x2x2x2 design (content area; technology/paper; gender of group; teacher). Each
group of participants completed tasks in both content areas, the multi-touch table for one task and a
paper-based version for the other; mode of presentation was counterbalanced. Each task was
facilitated by a researcher, (an experienced primary teachers). Facilitators were also counter-
balanced across modes and content.

Table 1: Order, mode and content for each group
Task One Task Two

Group Gender Content Mode Teacher Content Mode Teacher

1 F History Paper 1 Maths MTT 2
2 M History MTT 2 Maths Paper 1
3 F History Paper 1 Maths MTT 2
4 M History MTT 2 Maths Paper 1

5 F History Paper 2 Maths MTT 1



6 M History MTT 1 Maths Paper 2
7 F History  Paper 2 Maths MTT 1
8 M History MTT 1 Maths Paper 2

Participants were 32 (50% female) 10-11 year primary pupils. Participants attended the lab in groups
of eight and worked in same-gender groups of four.

Groups undertook activities that introduced them to the multi-touch table. The groups then divided:
one completed a multi-touch version of a history task, while the other completed a paper-based
version. The groups switched rooms, and completed a mathematical task on either the multi-touch
tables or paper.

Both the mathematics and history tasks were designed using the Mysteries framework (Leat &
Nicholas, 2000). Mysteries are a tool for the development and assessment of higher-level thinking, in
which students receive items of information needed to determine a joint conclusion. Information is
provided on pieces of paper, with a single guiding question for the group. The information provided
can range from facts to relevant and irrelevant background information and abstract ideas. Students
are expected to discuss the information in groups and come to a conclusion.

Frame

Transcripts were created using a playscript format (e.g. Derry, 2007). Aspects of engagement and
motivation were highlighted in each transcript and video, with attention paid to the language and
gestures of the participants. Transcripts were coded for types of contributions, and were matched with
the engagement tracking.

Research findings

This paper explores high and low engagement, aiming to identify when each collaborator was
motivated to contribute, and the interactions associated with pivotal moments in the groups' cognition.
Comparisons in engagement across the two conditions (paper and multi-touch table) will be used to
understand whether the use of technology influences motivation to collaborate, and the impact of any
difference in the types of arguments that are made

References

Barron, B. (2003). When Smart Groups Fail. Journal of the Learning Sciences, 12(3), 307-359.

Barron, B., Martin, C.K., Mercier, E.M., Pea, R., Steinbock, D., Walter, S., Herrenkohl, L. Mertl, V.,
Tyson, K., (2009, June) Repertoires of Collaborative Practices. Presented at the Eighth International
Conference on Computer Supported Collaborative Learning, Rhodes, Greece.

Darnon, C., Butera, F., & Harackiewicz, J.M. (2007). Achievement goals in social interactions:
Learning within a mastery vs. performance goals Motivation and Emotion, 31, 61-70

Derry, S. (2007). Guidelines for Video Research in Education: Recommendations from an Expert
Panel. Report submitted to the National Science Foundation. Report submitted to the National
Science Foundation. Retrieved from
http://scholar.google.com/scholar?hl=en&btnG=Search&g=intitle:Guidelines+for+Video+Research+in
+Education:+Recommendations+from+an+Expert+Panel#2.

Gabriele, A. J. (2007). The influence of achievement goals on the constructive activity of low
achievers during collaborative problem solving. British Journal of Educational Psychology, 77(1), 121-
141.



Hornecker, E. (2008). "l don't understand it either, but it is cool" - visitor interactions with a multi-touch
table in a museum. In Third IEEE International Workshop on Tabletops and Interactive Surfaces
(Tabletop 2008), October 1-3 2008, Amsterdam, The Netherlands (pp. 113-120).

Leat, D., & Nicholas, A. (2000). Brains on the table: diagnostic and formative assessment through
observation. Assessment in Education: Principles, policy and practice, 7(1), 103-121.

Marshall, P., Fleck, R., Harris, A., Rick, J., Hornecker, E., Rogers, Y., et al. (2009). Fighting for
control: Children's embodied interactions when using physical and digital representations. In
Proceedings of the 27th international conference on Human factors in computing systems (p. 2149-
2152). ACM New York, NY, USA.

Webb, N., & Farivar, S. (1994). Promoting helping behavior in cooperative small groups in middle
school mathematics. American Educational Research Journal, 31(2), 369. Retrieved from
http://aer.sagepub.com/cgi/content/abstract/31/2/369.

Wood, D., Bruner, J. S., & Ross, G. (1976). The role of tutoring in problem solving. Journal of child
psychology and psychiatry, and allied disciplines, 17(2), 89-100. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/932126.



