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EXECUTIVE SUMMARY
2

C Learn at a glance
2

C Learn (www.c2learn.eu) is a three-year research project supported by the European Commission
through the Seventh Framework Programme (FP7), in the theme of Information and Communications
Technologies (ICT) and particularly in the area of Technology-Enhanced Learning (TEL) (FP7 grant
st
agreement no 318480). The project started on 1 November 2012 with the aim to shed new light on,
and propose and test concrete ways in which our current understanding of creativity in education and
creative thinking, on the one hand, and technology-enhanced learning tools and digital games, on the
other hand, can be fruitfully combined to provide young learners and their teachers with innovative
opportunities for creative learning. The project designs an innovative digital gaming and social
networking environment incorporating diverse computational tools, the use of which can foster cocreativity in learning processes in the context of both formal and informal educational settings. The
2
C Learn environment is envisioned as an open-world ‘sandbox’ (non-linear) virtual space enabling
learners to freely explore ideas, concepts, and the shared knowledge available on the semantic web
and the communities that they are part of. This innovation is co-designed, implemented and tested in
systematic interaction and exchange with stakeholders following participatory design and
participative evaluation principles. This happens in and around school communities covering a learner
age spectrum from 10 to 18+ years.
About this document
Deliverable D3.1.1 comprises the first version of the Semantic Reasoning Computational Tools for
supporting Semantic Lateral Thinking Activities, along with a report that: clarifies the interconnection
of the tools with the remaining key outcomes of C2Learn; (b) provides a brief summary of the
theoretical background that guides the tools design; (c) analyses the functionality and the
implementation decisions for the C2Learn Semantic Reasoning Computational Tools; (d) presents a
step-by-step guide on the usage of the implemented tools; and (e) defines the next steps towards the
finalization of the Semantic Reasoning Computational Tools.
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LIST OF TERMS AND ABBREVIATIONS

Term/Abbreviation

Definition

CER

Creative Emotional Reasoning

DLT

Diagrammatic Lateral Thinking

ELT

Emotive Lateral Thinking

LDS

Living Dialogic Space

LT

Lateral Thinking

LTC

2

2

C Learn’s Lateral Thinking

SLT

Semantic Lateral Thinking

TeL

Technology-Enhanced Learning

WHC

Wise Humanising Creativity
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INTRODUCTION

At the core of C2Learn lies the required theoretical foundation, which will establish (a) how to design
Creative Learning Experiences and (b) how to assess creativity. In the first case, we identify two
distinct dimensions; the theory provides best practices for the digital environment (i.e. the different
ICT tools used within the process); and it provides best practices for the physical environment (i.e. the
class).

Regarding the digital environment, these best practices comprise the different workflows for Creative
Learning Experiences, which is the subject of T2.1, Creative Emotional Reasoning. These workflows
comprise the various available computational tools developed in the context of WP3 as assistive
entities in the defined workflow progression.

Figure 1: Interconnection of C2Learn Key Results
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As far as the physical environment is concerned, the theory culminates in the provision of concrete
educational principles for Creative Learning Experiences and of guidelines for the teacher on how
these principles can be realistically applied. These are being designed in the context of T2.2, Learning
Design for Creative Emotional Reasoning.
The defined principles will constitute the basis and inspiration for the definition of specific scenarios
and use cases (T5.1, Scenarios & Use Cases). More specifically, these scenarios define the domain(s)
of the game(s) and the educational means, goals, etc. that will be used towards the realization of the
scenarios, in accordance with the specified principles.
In essence, these scenarios incorporate the aforementioned elements for the progression of the
process on both the physical and the digital worlds. For example, a scenario defines which actions
should be realized in a class setting or during an educational visit (physical world), the game instance
that will be used and which actions should be realized within this game, and the way that the
different steps will be sequenced and combined within the scenario. Each used game instance will
implement a game scenario itself. These game scenarios primarily serve a narrative that is inline with
the domain of the game(s), as it is defined by the Learning Design for CER. For their evolvement, the
scenarios will incorporate static steps as well as steps where workflows (selected by the tutor) will be
used in order to progress within the specific instance of the game.
It is particularly important that the whole process is adequately assessed. To this end, each of the
defined workflows will be tested (in the context of T2.3, Co-creativity Assessment Methodology) and
the application of the proposed methods will be validated in real-world settings (through the activities
of WP5).
The following figure provides a schematic representation of the different “Scenarios / Work flows”,
resulting from different Work Packages, along with their interdependencies.
In summary, (a) the WP5 educational scenarios conform to the principles for Creativity defined in
T2.2, (b) the C2Learn Game(s) serve the WP5 educational scenarios, (c) the micro Workflows defined
in T2.1 are used within the Game(s) scenarios, and (d) the Computational Tools serve the micro
Workflows.
The present document provides details on the Semantic Reasoning Computational Tools, highlighting
their association with the underlying theories for CER and their ability to be incorporated in the
defined workflows.
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SEMANTIC REASONING COMPUTATIONAL TOOLS

This section discusses the rationale behind the design and implementation of the C2Learn Semantic
Reasoning Computational Tools, with respect to the underlying theories for CER. A detailed
description of the distinct tools follows.

2.1

THEORETICAL BACKGROUND

2

2

C Learn's Lateral Thinking (LTC ) theory is built on Lateral Thinking and Brainstorming Techniques. The
term Lateral Thinking (LT) is invented in 1967 by Edward De Bono [1]. As he elucidates:
"The brain as a self-organizing information system forms asymmetric patterns. In such systems there
is a mathematical need for moving across patterns. The tools and processes of lateral thinking are
designed to achieve such 'lateral' movement. The tools are based on an understanding of selforganizing information systems."
"In any self-organizing system there is a need to escape from a local optimum in order to move
towards a more global optimum. The techniques of lateral thinking, such as provocation, are designed
to help that change."
In deliverable D2.1.1 (Creative Emotional Reasoning), three kinds of LT are suggested: Semantic,
Diagrammatic, and Emotive. In the context of the present deliverable, we elaborate on the
Computational Tools related to the first of these kinds of LT, i.e. Semantic Lateral Thinking.
1

Semantic Lateral Thinking (SLT) involves the use of different conceptual Po [2], a tool or an operator
meant to provoke and dislocate from habitual patterns and forms, as well as disassociate established
connections. SLT is divided into four techniques, namely, Random Stimulus, Re-conceptualization,
Escapism, and Role-play.
The following subsections provide a brief analysis of these techniques with respect to the process of
identifying the type of computational tools needed to support them within a digital environment. For
further details on the techniques, cf. the aforementioned deliverable D2.1.1.

2.1.1 RANDOM STIMULUS
The main principle of this SLT technique is the introduction of a foreign conceptual element with the
purpose of disrupting preconceived notions and habitual patterns of thought. The user/participant is
thus forced to integrate/exploit the foreign element in the production of a solution/idea, and bring
together disparate domains.
Presentation of Problem/Task

Introduction of Random Stimulus

Discussion/Brainstorming for New
Solution/Idea

Presentation of New Solution/Idea

Debating on New Solution/Idea

Randomness is the main guarantor of foreignness and hence of
stimulation of creativity. Foreignness in this context has two main
dimensions: (a) It is important that the player feels that he/she has to
somehow integrate/exploit an element which is introduced completely
from without, whose introduction is in no way under the player’s
control. In some ways an intruder has to be re-conceptualized as a
friendly aid; and (b) the new element should, at least initially, be as
unconnected as possible to the subject/type/structure of the problem.
By doing so, we someway ensure that no unconscious/unobserved preestablished analogies, preferences and connections creep in the
selection of the stimulus.
After the presentation of the problem, the participants are asked to use
creatively in the reasoning process the random stimulus provided. An
example of the workflow alongside is presented in Table 1.

1

Po is a term coined by Edward de Bono and connotes an idea which opens up a space for new ideas
and solutions to develop. It is extracted from words as suppose, hypothesis, potential, possibility, and
poetry.
st
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In this table, the activities performed by the respective actors (educator, learner, group) are indicated, and a brief description of these activities is provided, along with a
relevant example. Moreover, each activity is characterized based on the DialogPlus Learning Taxonomy [3].
DialogPlus Learning Taxonomy
Learning Activity

Description

Example

Technique
(How)

Interaction
(Who)

Presentation of
Problem/Task

The problem or task at hand
is presented

“A mountainous village is frequently ravaged by heavy
snowstorms. Devise ways to deal with this.”

Presentation

One to Many

The stimulus is presented
and assimilated by the
participant(s).

We get poetry as a random word. The participant(s) is thus
forced to integrate/exploit the foreign element in the
production of a solution.

Assignment

Group-based

Group
Participant(s)

Discussion/Brainstorming
for New Solution/Idea

The production of a bridging
idea falls within this iterative
activity, consisting of three
time-constrained phases:
Communication,
Production/Adaptation, and
Information Handling, which
are repeated as necessary.

The bridging idea could be that a poem has structure. The
notion of structure can then lead us down different paths,
which we may later combine to advance our research.
e.g. We may view the natural event as a structured
occurrence, and thus one that may be studied methodically.
We then begin by examining the patterns inherent in it, in
the hopes of finding useful data that will help us predict
future snowstorms and more effectively deal with their
consequences.

Brainstorming

Group-based

Group
Participant(s)

Presentation of New
Solution/Idea

The outcome of the previous
phase is presented to all
participants.

By combining the produced ideas/ solutions the inherent
properties of the problem can be revealed i.e. that the
problem at hand concerns a structured event, calling for a
structured and possibly structural solution.

Presentation

Class-based

Rapporteur(s)

Debating on New
Solution/Idea

Debate on the effectiveness
of the solution/idea
produced. In the case that an
idea is not well grounded,
the whole (or part of the)
process may be repeated

The solution emerged appears to be a concise view of the
matter. What's more, this established idea can then
transferred onto other catastrophic natural phenomena
such as earthquakes, floods etc.

Arguing/ Debate

Class-based

Moderator
Individual Learner

Introduction of Random
Stimulus

Table 1: Random Stimulus Workflow Example
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2.1.2 RE-CONCEPTUALIZATION
Presentation of Problem/Task

Search for the Pre-established
Solution/Idea

Introduction of Pre-established
Solution/Idea

Discussion/Brainstorming for New
Solution/Idea

Re-conceptualization involves the use of already established
solutions and ideas in new environments. One is encouraged in
exploiting the potential of familiarity in the production of novel
ideas. The familiar features of the established solution/ idea will
re-inscribe themselves on the unfamiliar environment or appear
in a new light.
An example of the workflow alongside is presented in Table 2.
In this table, the activities performed by the respective actors
(educator, learner, group) are indicated, and a brief description of
these activities is provided, along with a relevant example.
Moreover, each activity is characterized based on the DialogPlus
Learning Taxonomy.

Presentation of New Solution/Idea

Debating on New Solution/Idea

2.1.3 ESCAPISM
Presentation of Problem/Task

Search for the Pre-established
Solution/Idea

Escapism is a general term for the use of what-if counterfactuals
in the production of new solutions/ ideas. This temporary
emancipation from the given, which is possible in a variety of
forms, will not only facilitate the production of new and unusual
ideas, but will also localize and bring more into focus the
conditions within which the problem is situated.
An example of the workflow alongside is presented in Table 3.

Discussion/Brainstorming for New
Solution/Idea

Presentation of New Solution/Idea

In this table, the activities performed by the respective actors
(educator, learner, group) are indicated, and a brief description of
these activities is provided, along with a relevant example.
Moreover, each activity is characterized based on the DialogPlus
Learning Taxonomy.

Debating on New Solution/Idea

2.1.4 ROLE-PLAY
Role-play is a general term for the use of as-if counterfactuals in the production of new solutions/
ideas. The technique builds upon the everyday experience/ intuition of a perspective. A change of
perspective is meant to reorient as within a given problem, revealing new paths to be explored, but
also to make us aware of unobservable limitations in our habitual way of seeing things.
As Role Play is a highly complex technique, with different parameters that are dependent on the
participants’ personality, their perception of roles and their familiarity with the role characteristics, it
is not trivial to define a concrete, standard workflow for the activity. Thus, such a workflow has not
been defined in D2.1.1. However, it is possible to use flexible workflow definitions, based on the
concepts and actions of the other, aforementioned techniques.
st
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DialogPlus Learning Taxonomy
Learning Activity

Description

Example

Technique
(How)

Interaction
(Who)

Presentation of
Problem/Task

The problem or task at hand
is presented.

“A mountainous village is frequently ravaged by heavy
snowstorms. Devise ways to deal with this.”

Presentation

One to Many

Search for the Preestablished Solution/Idea
(optional step)

Search available resources/
ideas on the given problem/
task.

In searching for an established solution we come across the
idea of a greenhouse, as well as, the idea of a smart house.

WEB Search

Group-based

Introduction of Preestablished Solution/Idea

Debate/ argue so as to select
the dominant idea to work
with. Familiarize with the
selected solution/idea.

The idea of the greenhouse was selected, and the
references/ resources describing greenhouses were
presented and discussed within the class.

Arguing/ Debate

Class-based

Presentation

One to Many

Discussion/Brainstorming
for New Solution/Idea

The process of conceptual
transformations and
exploration of extensions for
the production of links falls
within this activity.

What is constitutive of a greenhouse as a solution is the idea
of regulating the environmental conditions within it. Our
task now is to create sufficient links that will turn this idea
into a crisis-solver and possibly beyond.

Brainstorming

Group-based

Group
Participant(s)

Presentation of New
Solution/Idea

The outcome of the previous
phase is presented to all
participants.

By combining the produced ideas/ solutions the inherent
properties of the problem can be revealed.

Presentation

Class-based

Rapporteur(s)

Debating on New
Solution/Idea

Debate on the effectiveness
of the solution/idea
produced. In the case that an
idea is not well grounded,
the whole (or part of the)
process may be repeated

The solution emerged appears to be a concise view of the
problem in hand.

Arguing/ Debate

Class-based

Moderator
Individual Learner

Table 2: Re-conceptualization Workflow Example
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DialogPlus Learning Taxonomy
Learning Activity

Description

Example

Technique
(How)

Interaction
(Who)

Presentation of
Problem/Task

The problem or task at hand
is presented.

“A mountainous village is frequently ravaged by heavy
snowstorms. Devise ways to deal with this.”

Presentation

One to Many

Introduction of a ‘what if’
counterfactual.

We begin by posing an escapist type of counterfactual, for
example: What if we could control the weather?

Assignment

Group-based

Group
Participant(s)

Brainstorming

Group-based

Group
Participant(s)

Search for the Preestablished Solution/Idea

Discussion/Brainstorming
for New Solution/Idea

The production of a
provisional idea falls within
this activity, occurring during
its initial cycles.

… the solution in this hypothesis seems clear: Control over
the weather means control over the phenomenon
(snowstorms in this case), which means the crisis can be
easily dealt with.

Roles
(Which)
Moderator
Group Leader

The participants discuss / produce ideas/ solutions on “how
are we to use this?”.

Presentation of New
Solution/Idea

The outcome of the previous
phase is presented to all
participants.

By combining the produced ideas/ solutions the inherent
properties of the problem can be revealed.

Presentation

Class-based

Rapporteur(s)

Debating on New
Solution/Idea

Debate on the effectiveness
of the solution/idea
produced. In the case that an
idea is not well grounded,
the whole (or part of the)
process may be repeated

The solution emerged appears to be a concise view of the
problem in hand.

Arguing/ Debate

Class-based

Moderator
Individual Learner

Table 3: Escapism Workflow Example
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COMPUTATIONAL TOOLS FOR SUPPORTING SLT TECHNIQUES

The following table summarizes the Computational Tools that were designed and implemented as
assistive technologies for Random Stimulus and the Re-conceptualization techniques.
SLT Technique

Relevant C2Learn Tools
Random Word Generator

Random Stimulus

Search Engine Wrapper
Image Finder
Resource Discovery Engine

Re-conceptualization

Information Summarization
Summary Clustering

2.3

DESCRIPTION OF THE SEMANTIC REASONING COMPUTATIONAL TOOLS

This section provides details on the design and implementation of the C2Learn Semantic Reasoning
Computational Tools. All the tools are implemented as SOAP-based web services. The WSDL definition
is provided in Annex B of this document.

2.3.1 RANDOM WORD GENERATOR
2.3.1.1 FUNCTIONALITY
The Random Word Generator pertains to the Random Stimulus technique for CER. The tutor provides
an initial seed phrase that describes in broad terms the intended subject of the designed activity. The
system responds with a random term (or set of terms) of varying semantic distance from the initial
phrase. In this case, “randomness” is essentially the consideration of a word as a description of a
concept different from the one most commonly associated with that word, and the discovery of
synonym words referring to these different concepts.

2.3.1.2 IMPLEMENTATION
The input of the Random Word Generator is a seed phrase in any of the three languages supported
(English, German and Greek) and the degree of difficulty, which denotes the semantic distance
between the random words that will be returned and the initial phrase. In this context, the semantic
distance of two terms is the number of edges in the WordNet [4] synset graph that must be traversed
in order to reach to a synset starting from another- specific- synset.
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The provided phrase is initially tokenized and stripped from stopwords. The remaining tokens are
treated individually. For each token, we discover the synsets that contain the respective word. One of
these synsets is randomly selected, and a different word belonging to this synset is chosen. We then
proceed to identify the synsets that contain this word. The described process is repeated until we
reach the amount of “hops” defined by the difficulty set by the teacher. If the process fails to reach
this difficulty, the result is stored and the process is reinitiated for a different synset that contains the
original word. Finally, the iteration that reached the desired depth or the one that reached the bigger
depth is considered as the best result and the final chosen word is considered the output for this
token. The service returns a string consisting of the results for every token, separated by a space.

2.3.2 SEARCH ENGINE WRAPPER
2.3.2.1 FUNCTIONALITY
The Search Engine Wrapper is used to obtain online information related to a subject defined by the
tutor. The learners are then asked to inspect this information and decide which parts of it are useful
for their purpose and current state. Hence, the Search Engine Wrapper is assistive to activities using
the Random Stimulus SLT technique.

2.3.2.2 IMPLEMENTATION
Starting from an initial seed, the service uses the Random Word Generator to produce the search
query for the underlying search engines. The first 50 results for this query are returned and their
respective URLs are presented to the user.
The current implementation of the Search Engine Wrapper incorporates the Bing Search Engine. To
this end, it implements the Bing Search API [5], which allows parameterization with respect to the
amount of results returned, the date that the retrieved pages were created, the exclusion of
inappropriate or offensive material etc.
The module is tri-lingual, supporting search queries for English, German and Greek and
communicating with the respective versions of Bing Search (using the relevant parameters for
language and market).

2.3.3 IMAGE FINDER
2.3.3.1 FUNCTIONALITY
The Image Finder, also related to the Random Stimulus technique, functions in a way similar to the
Search Engine Wrapper. It uses the initial seed to retrieve web images and present them to the user,
who is then left to consider the implications and associations with the problem at hand.

2.3.3.2 IMPLEMENTATION
The input seed is given as input to the Random Word Generator in order to retrieve a key string with
some semantic distance from the input. Then, the Image Finder uses the Bing Search [5] and the Flickr
APIs [6] to collect images related to the generated search strings. It then randomly selects a smaller
amount (default 50) of images and gives the URL and a preview to the final user (learner).

st

Version: 1.0, 31 July 2013

FINAL

Page | 18

2

C Learn (FP7-318480)

Semantic Reasoning Computational Tools

D3.1.1

2.3.4 RESOURCE DISCOVERY ENGINE
2.3.4.1 FUNCTIONALITY
The Resource Discovery Engine is designed to support the Re-contextualization approach for CER. It
returns information of different modality and relevance to the users, who are expected to adapt the
provided information in the context of the particular problem that they are facing.

2.3.4.2 IMPLEMENTATION
Initially, the Resource Discovery Engine calls the Random Word Generator in order to produce the
modified search strings that will be used for the remaining process. The engine uses a different string
for calling (a) the Bing Search API for text and videos as well as (b) the Bing Search API and the Flickr
API for images. The returned results are aggregated and a random sample of 50 of them is returned
by the service. The results comprise the URL of the specific resource and the modality of the
particular item (page, video, image).

2.3.5 INFORMATION SUMMARIZATION
2.3.5.1 FUNCTIONALITY
The Information Summarization service can be used to activities incorporating the Reconceptualization technique for CER. It provides a tag-cloud consisting of the dominant words found
in web pages related to a specific subject.

2.3.5.2 IMPLEMENTATION
The service invokes the Search Engine wrapper and retrieves the HTML content of the first 50 results.
The content is cleaned using the boilerpipe library [7] in order to obtain the textual content of these
pages. The stopwords present are removed and the remaining content is stemmed –using the
Snowball stemmer [8] - and hashed in order to calculate the TF-IDF value for each distinct stem.
Let P the number of pages returned from the Search Engine Wrapper, p an individual page in P and t a
distinct stem. The weighted frequency of t in P is:
(

∑

)

(

)

(

)

| |

where tf is the logarithmically scaled term frequency of term t in a page p
(

)

( (

)

)

and idf is the inverse document frequency of this term in set P
(

)

| |
|{

}|

For each distinct stem, the most frequent form (with respect to its raw number of occurrences) is
chosen to build a structure that encapsulates the {stem form, weighted frequency} pairs for the entire
content.
It is important to note that the Information Summarization service does not pose any limitations on
the visualization of the tag cloud. The returned structure defines just the most frequent terms found
in the relevant web pages and their respective frequency. It is, therefore, left to the client application
to incorporate the tag-cloud in its environment, using the most suitable representation.
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2.3.6 SUMMARY CLUSTERING
2.3.6.1 FUNCTIONALITY
The Summary Clustering service further supports the incorporation of Re-conceptualization in a
workflow, by discovering the main subjects of online activity/ discussion related to a subject, without
explicitly defining them.

2.3.6.2 IMPLEMENTATION
The service accepts an initial seed phrase and employs the Information Summarization service to
obtain a tag-cloud of dominant terms. Then, it uses Hierarchical clustering (as implemented within the
Weka framework [9]) to create clusters of these terms that provide indications of the major themes
of discussion around the specific topics. Hierarchical clustering is based on the relative distances
between the objects that are to be clustered. In our implementation, we used a distance function
based on semantic and lexical similarity of the examined words. The semantic similarity is obtained
via the following algorithm:
Input: Two words w1 and w2
Identify the first common parent P of w1 and
w2 within the WordNet graph
If
such P, return 1.0
Calculate the shortest path from either word
to P, d
Calculate the path from P to the root R of
the WordNet graph, rd
Return d / (d+rd)
Therefore, the distance is expressed as:
(

)

The lexical similarity of two words is calculated using the normalized Levenshtein distance between
them. The Levenshtein distance between two string s1 and s2, with lengths of | | and | |
respectively, is given by the following equation:
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We normalize the Levenshtein distance in the [0,1] space as follows:
(|

||

|)

|

(| | | |)
| | |

Giving slightly greater importance to the semantic similarity, we assign a weight of 0.75 to the
semantic distance and a weight of 0.25 to the lexical distance. Therefore, the overall distance function
used by the hierarchical clustering module is:
(
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COMPUTATIONAL TOOLS STEP BY STEP USAGE GUIDE

For the purposes of the C2Learn Summer School 2013: “Creativity and Games in Education”, the
Computational Tools Palette (CTP), a stand-alone application for invoking the developed services was
developed (for Windows and OSX).
The first release of the Computational Tools Palette is available from:
Win32: https://www.dropbox.com/s/ebgkei4o4cp4tue/CTP.zip
OSX: https://www.dropbox.com/s/s06zpk8py1371ji/CTP.zip

Figure 3: CTP Introduction Page
A step by step overview/guide of its use is presented in the following subsections.

2.4.1 RANDOM WORD GENERATOR
Once the Random Word Generator is selected from the list of tools on the Semantic Reasoning Tools
page, one may then proceed to the following steps:




Fill in in the field ‘key phrase’ with a word/phrase representative of an arbitrary initial idea
Determine the degree of difficulty, corresponding to the randomness of terms returned given the
initial seed word/phrase.
Press ‘execute’
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2.4.2 SEARCH ENGINE WRAPPER
After having selected the Search Engine Wrapper tool, one may:




Fill in in the field ‘key phrase’ with a word/phrase representative of an arbitrary initial idea
Determine the degree of difficulty, corresponding to randomness of the term(s) used by the
search engines (the Random Word Generator is used to produce the search query)
Press ‘execute’.
Tip: By clicking on one of the links returned, a browser tab pops up.
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2.4.3 IMAGE FINDER
After having selected the Image Finder tool, one may:




Fill in in the field ‘key phrase’ with a word representative of an arbitrary initial idea
Determine the degree of difficulty, corresponding to randomness of the terms used by the search
engines (the Random Word Generator is used to produce the search query)
Press ‘execute’.
Tip: By clicking on an image URL, the image preview appears and a browser tab pops up.

2.4.4 RESOURCE DISCOVERY ENGINE
After having selected the Resource Discovery Engine, one may:




Fill in in the field ‘key phrase’ with a word representative of an arbitrary initial idea
Determine the degree of difficulty, corresponding to randomness of the terms used by the search
engines (the Random Word Generator is used to produce the search query)
Press ‘execute’.
Tip: By clicking on a resource URL, a browser tab pops up.
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2.4.5 INFORMATION SUMMARIZATION
After having selected the Information Summarization tool, one may:




Fill in in the field ‘key phrase’ with a word representative of an arbitrary initial idea
Determine the degree of difficulty, corresponding to randomness of the terms used by the search
engines (the Random Word Generator is used to produce the search query)
Press ‘execute’.

A cloud of terms is then returned, consisting of the dominant words found in web pages in relation to
a specific -though random- subject.
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2.4.6 SUMMARY CLUSTERING
After having selected the Summary Clustering tool, one may:




Fill in in the field ‘key phrase’ with a word representative of an arbitrary initial idea
Determine the degree of difficulty, corresponding to randomness of the terms used by the search
engines (the Random Word Generator is used to produce the search query)
Press ‘execute’.

Four clouds of terms are then presented, which provide indications of the (four) major themes of
discussion around a specific - though random - subject.
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CONCLUSIONS AND FUTURE WORK

Taking into consideration the age groups targeted by C2Learn, a continuous and major concern is the
suitability and safety of the provided material, especially in the cases where web content is processed
and delivered. Some preliminary measures have been already incorporated into the current version of
the Semantic Reasoning Computational Tools, using bag of words to eliminate inappropriate/
offensive terminology. For the next version of the tools, more elaborate techniques will be integrated.
The tools will examine the presence of content quality labels, issued by trustworthy labelling
organizations, within the discovered web resources. Furthermore, the usage of whitelists and
blacklists of web sites is an efficient and intuitive way of handling sites that contain material
unsuitable for the specific age groups and/or dangerous for the computational infrastructure
(malware, viruses etc.). Finally, the currently used techniques will be refined and extended to cover
more cases of inappropriate content and terminology.
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ANNEX A: U SER F EEDBACK ON C OMPUTATIONAL T OOLS
A.1 WORKSHOP ON COMPUTATIONAL TOOLS DESIGN (MARCH 27 T H 2013)

On March 27th 2013, a C2Learn project workshop with
domain experts took place at the premises of EA.
The subject of this workshop was 'Computational
Tools Fostering Co-Creativity in Learning
Processes', aiming to collect user feedback on the
design of the envisioned Semantic Reasoning
Computational Tools.
After an introduction to the Semantic Reasoning
Computational Tools Palette, a hands-on experience
using mockups was realized.
Five (5)groups of 2-3 people
(13 participants in total, 11 invited experts and
2 researchers from EA) were asked to
collaboratively use a mockup version of the
following tools: Random Word Generator, Image
Finder, Search Engine Wrapper, and Cluster the
WEB.
Each group defined an educational scenario
utilizing the mockup tools, targeting K12
learners.
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educational
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A.2 WORKSHOP ON COMPUTATIONAL TOOLS USAGE (JULY 4 T H 2013)

For each participant, anonymous demographic information
was requested, which is presented below.
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Age Distribution
13%

4%

< 30
31%

31-35

13%

36-40
41-45
46-50

17%

22%

> 50

Educational Level
26%

30%

Higher Education
Master's Degree
Advanced Degree (PhD)

44%

Role
4%

Participants’ Geographical Distribution

22%

17%

Primary School Teacher
Secondary School Teacher
Educational Content Designer
Educational Game Designer

57%
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The complete story along with the results of the Image Finder service in the appropriate stages follows.
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A SURREAL EXPERIENCE IN THE LAND OF SKINAKAS
On a wonderful summer afternoon in beautiful Crete a young boy and a girl,
Hydro and Ariadne were leaving the palace of Knossos without the royal
family’s permission to attend a heavy metal concert by a band named
“Whitechapel” at Skinakas. After experiencing a bumpy bus ride, they were
amazed by the wonderful scenery that came across their eyes; colourful
mermaids were dancing around and pink sharks and mighty water dragons
were zumba - aqua aerobics dancing in the lake to develop Apollo’s body.
As soon as the sun had set, the concert started. Everybody was ecstatic and
started drinking a lot of grape juice BUT they were terrified to discover that
there were no toilet facilities provided. So everybody had to urinate in the
nature (see picture 1 below).
However, their pee was contaminant and
had a glowing green radioactive colour
because the grape juice they had was being
watered by polluted water! Hydro and
Ariadne then experience a very obscure
scenery. The lake became glowing green.
Mermaids were not swimming any more,
they couldn’t breathe properly, instead
they grew legs and started moving towards
the land of Skinakas being confused and
stepping on top of the shouting crowd. The sharks could not eat and lost
weight immediately. They were so light that they could also fly away because
of the windy conditions in Skinakas’ area. The water dragons could not hold
themselves anymore and spread fire balls everywhere. It was a disaster. The
lake’s ecosystem felt the defilement. People then started running in panic
st
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throwing their plastic glasses and other garbage on the ground. That disturbed
the land’s ecosystem and started shaking the ground. Meanwhile the band
continued playing their heavy metal songs (see picture 2 below) but the water
was glowing in the rhythm of the songs.
People had no hope when suddenly, a
giant angry shape of a woman rose from
the water. It was the goddess of water,
Poseidon’s wife, Amphitrite (see Picture 3
below). She started throwing the
contaminating water on people. She was
surrounded by big beautiful butterflies,
Oceanides, who asked Amphitrite to stop.
They sang in a high pitched voice, a
melody that even the band stopped
playing so that it could be heard.
Oceanides made people promised that they would stop polluting the water
and then started throwing fresh water on them. People felt healed and
relieved. They opened their hands facing the sky as the clouds were
disappearing and a cool breeze was
blowing upon them…
Hydro and Ariadne felt a big hit on their
heads… they turned and looked at each
other. None of them said anything, but
they both knew what they had just
experienced. Suddenly, they heard a loud
voice: “Kids, time for school!” and then a
scream: “Oh no! You peed your pants
again? Jeeeeeez!”
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The Worksheet of another group for the

The associative diagram produced by the group, as it would
be depicted in a Mind Map tool, is presented below.

Beaming
mechanisms

Mechanism(s)

Traveling
mechanisms
Travels from planet to planet

Locking on a position

Planets

position

coordinates
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ANNEX B: WSDL D EFINITION OF THE S EMANTIC R EASONING C OMPUTATIONAL S ERVICES
This annex presents the WSDL definition for the implementation of the C2Learn Semantic Reasoning
Computational Tools as Web services. The definition is accessible at the following address:
http://tethis.iit.demokritos.gr:8080/c2Learn/c2learn?wsdl
<?xml version='1.0' encoding='UTF-8'?>
<definitions xmlns:wsu="http://docs.oasis-open.org/wss/2004/01/oasis-200401wss-wssecurity-utility-1.0.xsd"
xmlns:wsp="http://www.w3.org/ns/ws-policy"
xmlns:wsp1_2="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmlns:wsam="http://www.w3.org/2007/05/addressing/metadata"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://webservice.c2learn.eu/"
xmlns:xsd="http://www.w3.org/2001/XMLSchema"
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://webservice.c2learn.eu/" name="c2learn">
<types>
<xsd:schema>
<xsd:import
namespace="http://webservice.c2learn.eu/"
schemaLocation="http://tethis.iit.demokritos.gr:8080/c2L
earn/c2learn?xsd=1" />
</xsd:schema>
</types>
<message name="getWebResults">
<part name="parameters" element="tns:getWebResults" />
</message>
<message name="getWebResultsResponse">
<part name="parameters" element="tns:getWebResultsResponse" />
</message>
<message name="getWebImages">
<part name="parameters" element="tns:getWebImages" />
</message>
<message name="getWebImagesResponse">
<part name="parameters" element="tns:getWebImagesResponse" />
</message>
<message name="getRandomWord">
<part name="parameters" element="tns:getRandomWord" />
</message>
<message name="getRandomWordResponse">
<part name="parameters" element="tns:getRandomWordResponse" />
</message>
<message name="getWebContent">
<part name="parameters" element="tns:getWebContent" />
</message>
<message name="getWebContentResponse">
<part name="parameters" element="tns:getWebContentResponse" />
</message>
<message name="getSummaries">
<part name="parameters" element="tns:getSummaries" />
</message>
<message name="getSummariesResponse">
<part name="parameters" element="tns:getSummariesResponse" />
</message>
<message name="getClusters">
<part name="parameters" element="tns:getClusters" />
</message>
<message name="getClustersResponse">
<part name="parameters" element="tns:getClustersResponse" />
</message>
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<portType name="c2learn">
<operation name="getWebResults">
<input
wsam:Action="http://webservice.c2learn.eu/c2learn/getWeb
ResultsRequest" message="tns:getWebResults" />
<output
wsam:Action="http://webservice.c2learn.eu/c2learn/getWeb
ResultsResponse" message="tns:getWebResultsResponse" />
</operation>
<operation name="getWebImages">
<input
wsam:Action="http://webservice.c2learn.eu/c2learn/getWeb
ImagesRequest" message="tns:getWebImages" />
<output
wsam:Action="http://webservice.c2learn.eu/c2learn/getWeb
ImagesResponse" message="tns:getWebImagesResponse" />
</operation>
<operation name="getRandomWord">
<input
wsam:Action="http://webservice.c2learn.eu/c2learn/getRan
domWordRequest" message="tns:getRandomWord" />
<output
wsam:Action="http://webservice.c2learn.eu/c2learn/getRan
domWordResponse" message="tns:getRandomWordResponse" />
</operation>
<operation name="getWebContent">
<input
wsam:Action="http://webservice.c2learn.eu/c2learn/getWeb
ContentRequest" message="tns:getWebContent" />
<output
wsam:Action="http://webservice.c2learn.eu/c2learn/getWeb
ContentResponse" message="tns:getWebContentResponse" />
</operation>
<operation name="getSummaries">
<input
wsam:Action="http://webservice.c2learn.eu/c2learn/getSum
mariesRequest" message="tns:getSummaries" />
<output
wsam:Action="http://webservice.c2learn.eu/c2learn/getSum
mariesResponse" message="tns:getSummariesResponse" />
</operation>
<operation name="getClusters">
<input
wsam:Action="http://webservice.c2learn.eu/c2learn/getClu
stersRequest" message="tns:getClusters" />
<output
wsam:Action="http://webservice.c2learn.eu/c2learn/getClu
stersResponse" message="tns:getClustersResponse" />
</operation>
</portType>
<binding name="c2learnPortBinding" type="tns:c2learn">
<soap:binding
transport="http://schemas.xmlsoap.org/soap/http"
style="document" />
<operation name="getWebResults">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
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</operation>
<operation name="getWebImages">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="getRandomWord">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="getWebContent">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="getSummaries">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="getClusters">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
</binding>
<service name="c2learn">
<port name="c2learnPort" binding="tns:c2learnPortBinding">
<soap:address
location="http://tethis.iit.demokritos.gr:8080/c2Learn/c
2learn" />
</port>
</service>
</definitions>
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