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The zone of proximal development (ZPD) could be a fruitful framework for understanding processes
that enable learning in a collaborative environment. How can one create a platform with connected
computers which would allow the learners to create a ZPD by design? We discuss design requirements
for such a platform and we present two examples to substantiate our arguments. The examples
considered are learning of arithmetic and learning to type using a Indic keyboard. We found that the
natural desire of the learners to share and gain knowledge with peers could become an inherent source
of sustainable interactions which facilitate learning. The learner’s role shifts dynamically between
being a mentor and a mentee. The digitized interactions offer the platform as a ‘player’ for both
synchronous and asynchronous modes of accessing the otherwise fluid social interactions. This
Jacilitates the creation of a motivating context for engagement (both online and offline), which is
nothing but a ZPD, that is essential for learning.

Introduction

The concept of zone of proximal development (ZPD) as developed by Vygotsky relates to the tasks
that can and cannot be done by a child with the help of more able peers (Vygotsky, 1978). The ZPD
allows us to look at the potential aspects of learning that can be brought out with a slight nudge to the
learner. These nudges essentially are in the form of social intercourse with peers, who might know
more than the learner about a given task. Vygotsky’s original studies were conducted in environments
in which the zone was elaborately constructed to enable this transfer of knowledge. In this study we
explore a digital workspace which by design facilitates learning by creating a ZPD.

We provide two case studies, both based on sharing the work in a collaborative computer-mediated
environment in a classroom setting under contrasting conditions. The two examples exemplify the role
of connected computers in bringing meaningful and intrinsically motivating collaborative interactions
towards a learning objective. Case study methodology was used in this study. In the first case study,
involving an arithmetic game we have a pre and post test involving arithmetic proficiency. The data
collected also included audio recordings, observer notes and logs from the computers. In the second
case study, involving Indic typing the data collected includes observer notes, video recordings and logs
from the computers.

The theoretical framework derives from the concepts of ZPD (Vygotsky, 1978), scaffolding (Bruner,
2009) and CSCL (Stahl, 2006). Vygotsky (1978) defines ZPD as: “The distance between the actual
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developmental level as determined by independent problem-solving and the level of potential problem
solving as determined through problem-solving under adult guidance or in collaboration with more
able peers.”. Bruner (1985) introduced the term, scaffolding, as a metaphor of support a tutor provides
to a learner till successful completion of a learning task. Scaffolding “is help which will enable
learners to accomplish a task which they would not have been quite able to manage on their own, and
it is help which is intended to bring learners closer to a state of competence which will enable them
eventually to complete such a task on their own.” (Maybin et al, 1992).

In this conception the focus is on the individual learner and usually the more able peer is the teacher or
the mentor and hence is asymmetrical. Symmetry in this process would mean that both the peers are at
the same learning level. Asymmetrical here implies the more able peer is at least one level above the
learner and not at the same level. Newman et al (1989) suggest that ZPD should be expanded beyond
individual and asymmetrical focus. They argue that even groups of learners can be considered as units
of analysis and learning can happen symmetrically. In this case the symmetric would mean that the
interacting peers are at the same level of conceptual development. Ferndndez et al (2001) suggest that
idea of scaffolding can be used to understand how groups of learners can use language to support
shared thinking and learning. Maybin et al (1992) suggest that learners in a group can understand
concepts and complete tasks using linguistic ‘scaffolding tools’. These tools include questions,
feedback and explanations of the structure of the task. We have used their framework to analyse the
tasks in our study.

How do the ideas of ZPD and scaffolding change on introduction of connected computers for
interaction and also for setting of the learning tasks? Studies in the field of Computer Supported
Collaborative Learning (CSCL) look into this angle (Stahl, 2006; Stahl et al, 2006). In CSCL context,
group cognition exists at three levels, individual level (talking to ourselves), small group level (group
discourses) and community level (adapting to community way of thinking, doing and interacting with
the community). The focus, in this approach, is the actions of a small group mediating between the two
levels (individual and community) (Stahl, 2006). In the first case study involving the arithmetic game,
community level is absent while in the second case study of Indic typing all three levels are present.

Study 1: Learning arithmetic in a collaborative environment

The first study was done with primary school children of a semi-government school. An instant
messaging game was designed and developed to help students learn arithmetic skills (addition,
subtraction and multiplication). The study was done with 24 students of grade 4 age ranging from 9 to
11 years. Each student worked on a XO (laptop) for 45 mins every alternate day. They were connected
with each other through WiFi. Students’ proficiency in arithmetic was measured before and after the
intervention and computer logs were collected throughout the intervention. Students and teachers were
interviewed at the end of the intervention. The data analysis showed that the intervention leads to a
significant improvement in students’ proficiency in arithmetic (Shaikh et al, 2017). Students developed
better strategies to solve arithmetic problems and those strategies diffused rapidly in the classroom.

The learning game proceeds as follows: Any one student starts and announces arithmetic game letting
other interested students join. Nature of the game is similar to guidelines given by Kirriemuir &
McFarlane (2004), though we did not know about these guidelines when the game was designed. For
an addition game, the students decide a starting number and a stepping number. This decision happens
through a verbal discussion in the class. The game starts once the starting and stepping numbers have
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