BEYOND COMPETENCIES: NEW CHALLENGES IN A DIGITAL SOCIETY
----------------------------------------------------------------------------------------Collaborative Learning Designs using PyramidApp
Computer Supported Collaborative Learning in Classroom Sessions

Amarasinghe, Isharia, Hernández-Leo, Daviniaa, Manatunga, Kalpania, Beardsley, Marca,
Bosch Garcia, Jordia, Carrió Llach, Mariab, Chacón-Pérez, Jonathanc, Jimenez-Morales,
Maneld, Llanos Santos, Davida, Lope Pastor, Silviab, Martinez Moreno, Juditha, Santos
Rodriguez, Patriciaa, Vujovic, Milicaa
aUniversitat

Pompeu Fabra, Department of Information and Communication
Technologies, Roc Boronat 138, 08018 Barcelona, Spain.

bUniversitat

Pompeu Fabra, Departament de Ciències Experimentals i de la Salut, C/ Dr.
Aiguader, 88, 08003, Barcelona, Spain.

cELISAVA,

dUniversitat

Barcelona School of Design and Engineering, La Rambla, 30-32, 08002,
Barcelona, Spain.

Pompeu Fabra, Departament de Comunicació, Ramon Trias Fargas, 25-27,
08005, Barcelona, Spain.

aIshari.amarasinghe@upf.edu, adavinia.hernandez-leo@upf.edu,
akalpani.manathunga@upf.edu, amarc.beardsley@upf.edu, ajordi.bosch@upf.edu,
bmar.carrio@upf.edu, cjchacon@elisava.net, dmanel.jimenez@upf.edu,
adavid.llanos@upf.edu, bsilvia.lope@upf.edu, ajudit.martinez@upf.edu,
apatricia.santos@upf.edu, amilica.vujovic@upf.edu

1. ABSTRACT
Designing effective collaborative learning activities for classroom is challenging. The
PyramidApp is a tool that facilitates the implementation of the Pyramid pattern, shaping
a collaboration structure that promotes the participation of all students and fruitful
social interactions. This paper shows how this educational strategy can be applied to
different types of tasks and subject matters, shedding light about how computersupported collaborative learning can be incorporated in the classroom.
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3. DESENVOLUPAMENT:
1. Introduction
Computer-Supported Collaborative Learning (CSCL) has emerged as a dynamic and an
interdisciplinary field of research which aims in studying how people can learn together
with the help of computers (Stahl, Koschmann, & Suthers, 2006). In CSCL, collaborative
learning scripts explicate the flow of pedagogical scenarios using different techniques
such as role and group allocation (Dillenbourg, 2002). Deployment of scripted
collaborative learning activities in classroom learning situations and engaging learners in
argumentative knowledge construction processes were seen to enhance the domainspecific knowledge acquisition, motivation and collaboration skills of the activity
participants (Radkowitsch et al., 2020).
Collaborative Learning Flow Patterns (CLFP) capture the essence of well-known
collaboration scripts and facilitate to pre-structure collaboration, supporting
collaborative learning practitioners to design learning tasks which will result in
establishing productive social and cognitive interactions among learners (Hernandez-Leo
et al., 2005). CLFPs can also be described as templates that capture expert teaching
practices in achieving educational objectives during CSCL situations (Hernández-Leo et
al., 2006). These readily available templates can be used by novice teachers to structure
collaboration hence the use of CLFPs is efficient as they eliminate the need of designing
their own activities from scratch (Hernández-Leo et al., 2006). Some of the well-known
examples of CLFPs include Pyramid, Jigsaw, Think-Pair-Share (TPS) and Thinking Aloud
Pair Problem Solving (TAPPS) (Hernández-Leo et al., 2006). The structure of collaboration
within these CLFPs are shaped by the pedagogical rationale and constraints defined
within the CLFP itself (Manathunga and Hernández-Leo, 2018).
Pyramid pattern is an example of one such CLFP, that could be applied in collaborative
learning scenarios in which a number of participants face the resolution of the same
complex problem usually which does not have a unique solution (Hernández-Leo et al.,
2006). The Pyramid pattern constitute a number of phases that occurs one after the
other, structuring collaboration following a Pyramid structure (Hernández-Leo et al.,
2006). The pattern integrates activities that are occurring at multiple social planes, i.e.
individual, group and class-wide levels as described below. First at the initial stage of the
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levels, students are grouped into small groups to evaluate solutions proposed by the
individual students. Small groups are then merged formulating larger groups in an
iterative manner as the flow advances, facilitating groups to reach a common consensus
(at the class level) for the problem under investigation. This CLFP provides opportunities
for all learners to express their solutions, discuss their solutions with peers and to learn
and reflect on others ideas. Each individual has to contribute and sustain participation
from the beginning till the end of the consensus building process following several phases
of the pyramid structure to attain fruitful collaboration. Such facilitated interactions
nurture individual participation, accountability and balanced positive interactions
(opinions of all members count) in a collaborative knowledge-oriented negotiation
process (Manathunga & Hernández-Leo, 2018). A specific software implementation of
the Pyramid CLFP scripts is PyramidApp (Manathunga & Hernández-Leo, 2018). The tool
provides an automatic mechanism to enact the aforementioned Pyramid pattern via
different activity phases.
The Activity-Centred Analysis and Design (ACAD) framework (Carvalho & Goodyear, 2014)
has been proposed and used to analyze the design of arrangements that lead to
successful learning activities and outcomes. The framework defines three elements that
can be designed by educators: the epistemic tasks, the setting (space, place, tools, ...),
and the social organization (dyads, teams, division of labor, …). Therefore, according to
the ACAD framework (Carvalho & Goodyear, 2014), PyramidApp offers a setting (the tool
online space) and a social organization (pyramid structure) (see Graphic. 1). The question
is then to what extent the use of the tool is marginal, only valid to limited educational
scenarios, or to what extent it can be applied to a wide range of subject matters and types
of learning tasks. To answer this question, this paper presents and analyzes a number of
designs implemented using the PyramidApp. We hope these examples also shed light for
those who seek to deploy similar CSCL activities in their own learning situations.
2. PyramidApp
PyramidApp is a web-based system which through an authoring tool enables educators
to deploy Pyramid CLFP-based activities in both classroom and distance learning
situations (Manathunga & Hernández-Leo, 2018). The tool provides an activity design
space for teachers and an enactment space for students. The activity design space of the
tool is built into the Integrated Learning Design Environment (ILDE) (Hernández-Leo et
al., 2018). When designing a Pyramid activity teachers require to input the question to be
answered by the students and configure the following parameters: (i) size of the class, (ii)
size of small groups, (iii) number of levels in the pyramid, (iv) number of students per
pyramid, (v) duration for answer submission, (vi) duration for collaboration at the group
levels, (viii) configurations related to countdown timers. Upon finishing the activity design
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students for activity enactment (see Graphic. 2).
Through the PyramidApp enactment tool, students can submit individual answers to the
given task and discuss initial options in small groups. They agree upon a common option
that will be propagated to the next level(s) where much larger groups are formulated and
reach a consensus on one or few options at the global level. The tool comprises an option
submission space, a voting feature to aid in reaching consensus along with an integrated
discussion space (see Graphic. 3).
3. Learning designs applying Pyramid App in the classroom
3.1. Participants
Teachers (N=11) were recruited to deploy CSCL activities using opportunity sampling, i.e.
the tool was offered for use to naturally accessible groups in essentially the Engineering
School but also the Communication and Human Biology faculties and a Design School
associated with the university. After knowing the mechanisms of Pyramid CLFP and the
PyramidApp, teachers were free to design tasks appropriate for their respective classes.
3.2. Methods
Graphic. 5 outlines learning designs used by the teachers in eight different subject areas.
The learning objectives specified for CSCL activities (Graphic. 5 column 3) were analysed
based on the cognitive skills proposed in Bloom’s taxonomy (Bloom, 1956), which
describes skills and abilities teachers expect as outcomes of their students. The taxonomy
consists of six levels namely knowledge, comprehension, application, analysis, synthesis
and evaluation.
Knowledge is referred to as one of the most common educational objectives that describe
the amount and kind of knowledge a student possesses as a result of completing an
education unit (Bloom, 1956). Knowledge emphasizes the “remembering, either by
recognition or recall, of ideas, material, or phenomena” (Bloom, 1956, p. 62).
Comprehension explains a learner’s ability to make use of material or ideas which has
already been communicated (Bloom, 1956). Comprehension can be more demanding
than remembering information and will facilitate learners to grasp the meaning and
intent of the material (Bloom, 1956). This will guide learners to application, in which
learners may apply knowledge in appropriate situations to which a solution is not
specified. The next level analysis refers to the breaking of the material into its constituent
parts (Bloom, 1956). During synthesis, learners may put together or reconfigure elements
and parts to constitute a pattern or structure which has not been there before (Bloom,
1956). Finally, during evaluation, students make quantitative or qualitative judgments
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summary of how the educational objectives proposed for CSCL activities map with
specific cognitive skill levels proposed in the Taxonomy are shown in graphic. 4. As shown
in graphic. 4, three activities map with knowledge. Three activities map with
comprehension. One activity map to Application. Two activities map with Analysis. Three
activities map to synthesis and one activity maps with evaluation.
4. Summary
In summary, this study presents how eleven teachers have used the PyramidApp tool to
implement pyramid pattern-based collaborative learning activities in their classrooms.
Graphic. 5 outlines the details of the activities carried out by the teachers. The activities
proposed by the teachers were analysed in accordance with the cognitive skills proposed
in Bloom's taxonomy to set examples and to reflect the wide range of possibilities that
the proposed pyramid mechanism provides.
5. Conclusions
This study presents in detail scripted collaborative learning sessions conducted by eleven
teachers in eight different courses. The objectives of the proposed CSCL activities have
been analysed using cognitive skills specified in Bloom’s Taxonomy which focuses on the
development of students' intellectual aspects of learning. The results of the analysis
revealed that the CSCL activities proposed in different courses can be aligned into
different cognitive skills. Even within the same course, teachers were seen to deploy CSCL
activities that aimed to address the different cognitive skills of students. The
aforementioned activities have been enacted in both small and large group contexts.
Results suggest that the Pyramid pattern-based CSCL activities can be designed and
deployed to achieve different cognitive skills of students, in diverse types of epistemic
tasks, across different course domains while scaling up the activities to the requirements
of different classroom sessions.
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