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Executive Summary

D5.1 1 Writing support and feedback design

Students engaged in courses at a distance (or blended) have to read texts of a domain
content, write out notes, summaries or syntheses about this content. They often work
collaboratively through chats or fora, discussing, justifying and debating about problems
they have been given by teachers d all these tasks being performed in writing activities.
The tutors and the teachers read the written productions of the students, assess them,
and use this assessment to deliver feedback and to go further in the course curriculum.

Because almost all these productions and interactions are computer-based, they are
expected to be smoother than with paper-based ones. But current technology-based
ways of supporting or assessing learning are often focused at a shallow level (sentence
length, spelling, etc.). It is expected that advances in research domains like Natural
Language Processing and Social Network Analysis can be used to improve this
situation. This report provides an overview of these advances, and attempts to answer
the following questions:

1 What are the main processes of the writing activity in relation with learning that
could and should be supported?

1 What are the main processes that occur in dialogical collaborative knowledge
construction and that could and should be supported?

1 What kind of writing assignments could enhance learning, both in a dialogical
collaboration and writing activities?

1 What are the main pieces of feedback on those assignments that can be
provided to the learner?

1 How should these assignments and feedback be delivered by a computer-based
environment to help students learn the concepts of a particular domain?

1 What could be the architecture of the computer-based services that would
support these knowledge building activities? What kind of scenarios could give
good ideas of their use in instructional settings?

This report presents a state of the art on these questions. It gives also an overview and
selection of existing tools, methods and resources for the automatic analysis of learner
interactions using language technologies and social network analysis (Task 5.1) and
also for the automatic analysis of learners free texts (Task 5.2).

In the first part of this report we describe our overall aims and the context within which
they have to be pursued. Two main views will be described: the cognitive (how writing
texts can affect knowledge building and understanding) and the socio-cognitive one
(how chatting can affect the shared view of a problem collaboratively solved). In the
second part, we show how the main activities involved in our two tasks (i.e., chatting with
peers and writing free texts) relate to learning and knowledge building and how to design
pieces of feedback to help them. In the third part we detail the main research trends in
the domain of Text Analysis for Learning, in reviewing the main models and tools in the
literature. Finally, the fourth part describes the two use cases that will be considered in
the next steps of the project and proposes a way to integrate our two tasks in a
comprehensive model. The appendices detail some methods, tools and systems
described in section 3.

LTfLL -2008 -212578 3






1 Introduction

D5.1 - Writing support and feedback design

1.1 Overall Aims

This deliverable considers the language processing techniques that will be used for the
fulfillment of the two tasks of Work Package 5 of the LTfLL project. These tasks concern
the development of services for the distance (or blended) learning process support and
feedback, firstly based on the analysis of written interactions in chats and forums among
learners and, secondly, based on the analysis of free-texts written by students. The
document analyzes the problem of giving feedback for these two cases and draws a
state of the art of the language processing techniques and tools envisaged to be used.

Our overall aim is to design and implement computer-based techniques for assessing
and giving feedback for collaborative dialogistic activities (using instant messaging and
discussion forums) and for free-texts (essays) written by students in a distance learning
context. These activities combine writing essays or building knowledge collaboratively
(chatting) in instant messenger dialogues and learning, involving complex processes
often interconnected. Therefore, if we aim at building computer-based assessment
procedures, a more comprehensive view of these processes is necessary.

Di al oguing using written utterances (O0chattingo)
example, Yahoo Messenger, has become an effective way of learning collaboratively

(Stahl, 2006; Trausan-Matu et al., 2007a,b; Trausan-Matu & Stahl, 2007; Rebedea et al.,

2008). This new approach, Computer Supported Collaborative Learning (CSCL), has the

advantage of integrating classical individual learning with group-based knowledge

construction processes as is depicted in Figure 1. However, there are very few attempts

to develop support tools (e.g. for assessing the activities of each student in the chat

logs) for this kind of learning. We believe this is the consequence of both the novelty of

the approach and of the difficulty of natural language processing. Task T 5.1 of LTfLL

tries to make some steps in the direction of overcoming these problems.

On the other hand, letting students to write essays about what they are learning (i.e.,
free texts) are a possible way to make them build and assess knowledge, but they are
much more difficult for teachers to assess than e.g., multiple choice questionnaires.
Current computer-based methods that (semi)-automatically assess free texts have two
main drawbacks. They are seldom integrated in a rational and comprehensive workflow.
They also seldom lie on real-world and social activities (e.g., problem solving, computer
programming, debating). Is it possible to devise new services, based on both natural
language processing techniques and social network analysis that could address these
problems?

LTfLL -2008 -212578 5
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Figure 1. Personal and Collaborative Knowledge Building (from Stahl, 2006)

Therefore, our project implies interdisciplinary research: cognitive psychology for

anal yzing student 6s own writing processes,; et
discourse analysis for assessing collaborative learning in chats; sociology for the

analysis of social networks; educational science for designing instructional scenarios that

would help students learn; as well as artificial intelligence for designing and

implementing computer-based services.

The overall model of Free-Text Assessment we use is depicted in Figure 2 below. It
attempts to formalize a psychological model of the processes engaged in writing, and
therefore to detect the possible ways to interfere on the writing processes and products
at hand. However, it is unlikely to account for all these processes, but only those playing
a central role in writing to learn.
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Figure 2. A Model of Free-Text Production and Assessment and its Characteristics (after
Kellogg, 1994, p. 26).
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1.2 The Life-Long Learning Context

What is common to any student who is learning in a life-long context (henceforth LLL)?
What is worth taking into account when developing computer-based assessments? (e.g.,
Fischer, 2001; Graham & Perin, 2007; Koper, 2004) Previous studies in that domain
emphasized the following characteristics.

D5.1 - Writing support and feedback design

First, LLL students often work in a collaborative group context (e.g., to lessen loneliness,
Graham & Perin, 2007). Second, full-day access to the e-learning course is preferable.
Third, since students often are engaged in professional occupations, it is necessary to
blend distance and presence interactions. Fourth, students may have different levels of
expertise/experience, and computer-based help has to take them into account. Linn
(1996), in the broader context of distance learning though, elaborated a comprehensive
list of capabilities for students engaged in an academic context. This list is transferrable
to any LLL situation (as listed in Gagné, Wager, Golas, & Keller, 2005, p. 215):

Make effective decisions and create new ideas;

Recognize when, how, and why they learn new material;

Diagnose their strengths and limitations;

Select activities compatible with their goals, strengths, and limitations;

Develop independent projects tailored to their personal goals within an academic
discipline;

Take responsibility for their own learning;

Monitor their own progress;

Reflect on their understanding of the material;

Seek guidance from peers as well as instructors;

Create activities that support practicing learned skills;

Understand disciplinary knowledge, practice, and culture through autonomous
learning activities that include linking ideas, comparing alternatives, reflecting on
progress, and critiquing ideas with guidance and support;

9 Structure their courses to take advantage of the social nature of learning and
social contributions to learning by engaging in collaborative practices.

E N ] = =4 -8 -8 9

This list emphasizes two main capabilities necessary for the protagonists of any LLL

situation. The learner has to take an autonomous stance toward learning, while the

teacher has to take a scaffolded knowledge integration stance toward instruction (i.e.,

trying to expand the | earnerés ideas, hel ping |
by reflecting, organizing, connecting them into coherent perspectives). We borrow from

Zellermayer (1989, p. 160) his view on instruction-based writing instruction for learning

(see Figure 3). Zellermayer describes a comprehensive view of a situation in which a

teacher scaffolds through appropriate feedback on the writing experience and skills of a

student. In so doing, the latter progressively internalizes these skills and becomes more

and more proficient. This modeldcegnitive sukueas t he i my
and sociald in which this experience can be realized.

LTfLL -2008 -212578 7
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Figure 3. The Context of Instruction through Writing (after Zellermayer, 1979, p. 160).

In CSCL, students build knowledge both personally and collaboratively, as was
illustrated in Figure 1. In the case of using chats, students emit utterances that are
interacting with those of the other participants and that are threaded in a joint discourse.
Conversations permit the clarification and negotiation of meanings and perspectives,
enabling students to achieve a shared understanding and to build cultural and cognitive
artifacts (Stahl, 2006, see Figure 1). Therefore, for analyzing and developing supporting
tools for CSCL chats, in addition to a cognitive perspective, suited for free text
assessment, a socio-cultural paradigm should also be considered. The following two
sections are introducing the main ideas of these two paradigms.

1.3 Cognitive Science Fundamentals

Research on text analysis for lifelong learning may largely benefit from the field of
computational cognitive modeling, also called computational psychology (Sun, 2008).
The reason is that modeling at a computational level the process by which humans
process texts may directly provide techniques for learning environments. For instance, a
good model of the way humans comprehend texts can be used to predict what a learner
may have grasped from reading a text. A good model of the manner teachers assess
student essays can also be used to implement assessment techniques.

Computational cognitive modeling aims at designing and implementing models that
behaves as close as possible like humans. The goal is not to build the fastest or shortest
program ever, but rather to mimic human cognition. To draw an analogy, the goal is not
to make the best airplane ever but rather to construct an artificial bird. Cognitive
plausibility is therefore a criterion that cognitive modelers constantly attempt to fulfill.

When implemented, this kind of model may serve several purposes. First, it can be proof
that the underlying mechanism is plausible. For instance, simulations of the latent
semantic analysis model of induction (Landauer & Dumais, 1997) proved that the rate of
word learning children exhibit can be explained without resorting to an innate
mechanism. Second, it can be used to predict new phenomena when filled with new
data. For instance, a good model of human word learning may be studied on its ability to
process special kinds of texts that would be ethically or practically impossible to provide
to real children. Third, such computational models can be altered to mimic pathological
behaviors and provide explanations for these disorders. For instance, such a
deterioration of a symbolic model based on the ACT-R architecture was performed to
support the idea that agrammatism is due to a lack of activation of lexical resources
(Stocco & Crescentini, 2005).

LTfLL -2008 -212578 8
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Computational cognitive modeling is a multidisciplinary field that requires expertise in
both computer science and cognitive psychology because models are often
implementations of existing theoretical psychological models. Basically, a model is
designed in the following way. First, theoretical models are studied, but because they
often lack the rigor that is required by implementation, they need to be adapted: choices
have to be made, simplifications have to be performed, fuzzy parts have to be
operationalized. Then, an experiment is conducted with humans in order to collect data.
At the same time, the model is provided with the same input humans were exposed to
and the behavior of the model is recorded. Comparison with experimental data is then
performed and discrepancies are analyzed. Most of the time, the model needs to be
adjusted in order to better fit with human behavior. A simulation/adaptation cycle is often
necessary to get a good cognitive model. If the model contains parameters, they are
adjusted in order to have the best fit between experimental data and the model data.
However, models with too many parameters have always been criticized because this
gives them an advantage in the fitting phase.

Such models are useless without comparisons to experimental data. That step is crucial

and needs to be performed rigorously. In particular, both model and humans need to be

theoretically exposed to the same stimulus. For instance, a model of word learning

should be fed with data similar to the kind of input children are exposed to, in terms of

amount of data and type of data. A model of word learning which would require billions

of texts to attain human performance would not
of i nputso requirement someti mes needs careful
because human input is sometimes ill-defined for some tasks.

Cognitive plausibility should also apply to the outputs. Comparison of performances
sometimes also requires hard work because model output and human output cannot be
immediately compared or theyarenot i n the same Afor mat o. For in
associations that children may have constructed are not directly observable. In that case,
pure psychological experiments are necessary to estimate the output of the cognitive

processes researchers are interested in.

The most famous application of cognitive modeling to learning environments comes from
ACT-R models (Anderson et al., 2004). ACT-R is a cognitive architecture that can be
used to develop specific models. It contains predefined modules of memory, motor
control, vision, etc. that modelers can directly use or tailor to their specific needs.
Several models have been developed to account for the cognitive processes of a
student learning a domain and have been incorporated in specific tutors (Anderson,
Corbett, Koedinger, & Pelletier, 1995; Koedinger, Anderson, Hadley, & Mark, 1997). The
most widely used tutor, Cognitive Tutor Algebra, is used by more than 1,400 schools in
the US.

1.4 The Socio-Cultural Paradigm

A central i ssue of any |l earning theory is the
acquir e k nbhednswergoetttsaquestion is crucial for designing computer tools
that accompany the learning processes. For example, the cognitive science paradigm
(see previous section) is focused on the idea that knowledge can be described, stored in

LTfLL -2008 -212578 9



a knowledge base and transferred to a recipient, artificial or human. Meanwhile, learning
is viewed as a process centered on |l earnersé mir

D5.1 - Writing support and feedback design

In recent years, in the context of the intensive use of chat conferencing, discussion

forums, and other Internet-based collaboration tools, Computer Supported Collaborative

Learning (CSCL) became an alternative or supplement to classical learning. As a

conceptual basis for work under the CSCL paradigm, Koshmann (1999) proposed

Mi khail Bakhtinds dialogism (Bakhtin, 1981), em
key features of this theory. Wegerif (2005) also proposed dialogism as an important

paradigm, which can be used for developing tools for teaching thinking skills.

CSCL is a constructivist learning approach, based on the idea that knowledge is socially
constructed (Vygotsky, 1978), and is internalized afterwards (Stahl, 2006 i see also
Figure 1). Lev Vygotsky introduced the socio-cultural learning paradigm in the first half of
the last century. His ideas have a permanently increasing influence on learning theories,
stating that learning is a social process, mediated by specific tools, in which symbols and
especially human language plays a central role (Vygotsky, 1978). However, he did not
investigate in more detail how language and discourse are actually used in collaborative
knowledge building. It is the merit of Mikhail Bakhtin to have proposed a sound theory of
how meaning is socially constructed.

Mi khai l Mi khail ovi ci Bakhtin extended Vygotskyos
role of language and discourse, with emphasis on speech and dialog. Bakhtin raised the
idea of dialogism to a fundamental philosophical category, dialogistics. For example,
Vol os hi no\Anydraeiudderstading is dialogic in nature. Understanding is to

utterance as one l i ne of di al ogue i s t o t he
consonance withephobitomandf tert as a fAthinking d
determining that: AThe semantic structure of ar
finite, it is open; in each of the new contexts that dialogize it, this discourse is able to

reveal ever new waystomeand ( Bak ht i n, 1981) .

Learning may be seen as directly related to discourse building, as Sfard (2000)

remar ked: fsrpaetatke m gt mdrmut Aacquisition of knowl e
view learning as becoming a participant in a certain discourseo . Koschmann (199¢
emphasized the social dimension of learning and discourse, quoting Deborah Hicks:

"Learning occurs as the co-construction (or reconstruction) of social meanings from

within the parameters of emergent, socially negotiated, and discursive activity" (Hicks,

1996).

LTfLL -2008 -212578 10



2 Writing, Chatting, Learning and Feedback

D5.1 1 Writing support and feedback design

2.1 The Intertwined Activities of Writing, Chatting, and Learning

2.1.1 Links between Writing and Learning

In the LLL context described above, we claim that the links between writing and learning

are of great importance, either to be developed, fostered or assessed. Since almost all

university course programs strongly involve writing, it is difficult to clearly understand the

role of writing in |l earning and comprehension:
writingo to which compare experimental ones. Tt
essays) are adequate to assess knowledge acquired by students has been posed in the

literature (Phillips, 2007; Valenti, Neri, & Cucchiarelli, 2003). The latter paper claims (p.

319):

"Essays are considered by many researchers as the most useful tool to assess
learning outcomes, implying the ability to recall, organize and integrate ideas, the
ability to express oneself in writing and the ability to supply merely than identify
interpretation and application of data".

Emig (1977, see also Bangert-Drowns, Hurley, & Wilkinson, 2004) highlighted the
correspondences between learning and writing. Both of these activities 1) emerge from
multi-representational (i.e., symbolic) cognitive processes; 2) are fostered and allowed
by self-provided feedback; 3) use or provide connections between concepts at hand; 4)
are successful if engaged, active and self-rhythmed. This isomorphism makes writing a
central activity in learning. Writing is not only useful for assessing learning, but also for
engaging students to reflect on their own learning strategies. As Bangert-Drowns et al.
(2004) put it, writing pieces of text about a given content: 1) allows content rehearsal; 2)
supports more sophisticated understanding; 3) entails self-reflective monitoring.

However, writing about content knowledge is a good way for learning only if one expects

that the learner carries out higher-level thinking (e.g., understanding, critical thinking,

argumentation). For a simple rote recall of facts, activities like text studying are more

effective than writing (Tynjala, 1999). This difference is related to the Bereiter and
Scardamaliabs (1987) f akrmowvledge telings (Lei, jptcdbwndhe bet we en
knowledge content that is available, without sophisticated planning and rephrasing) and

knowledge transforming (i.e., being involved in writing as solving a problem, in

continuously translating knowledge into text and vice versa).

So the writing activity is sufficiently generic to be used both as a trigger and an indicator
of the learning process. Our aim is to design a computer-based environment that fully
supports this activity and its assessment in order to foster learning.

2.1.2 Links between Writing, Chatting, and Learning

At a first sight, there is a great difference between writing an essay and chatting,

because the former is done individually and the latter is a social activity, involving at

least two participants. However, there is also another per specti ve. Mi k hail B
dialogism says that, in fact, everything, written or spoken, has a dialogic nature, even

texts obviously written by a single person, like novels (Bakhtin, 1981).

LTfLL -2008 -212578 11
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The artificial distinction between the written and the spoken discourse was overcome by
Bakhtin by introducing the heteroglosia concept, that means the existence of multiple
voices in any text (Bakhtin, 1981): any text is a dialog, a polyphony of voices (the
comparison of dialog with music may be extended also beyond polyphony, including also
rhythm, as a measure of involvement, see Tannen, 1989). This unification is extremely
useful because it is the substrate for a unitary theory of knowledge building in individuals
and in collaborating groups. In fact, from Bakhtindb s v oi ces perspective,
(knowledge building) could be seen as a particular form of collaborative learning, in
which all the participant (voices) are in the individual discourse. The diversity offered by
voices in group collaboration must be, of course, beneficial for knowledge construction.
The discourse is what we would call the unity of this diversity. Moreover, Bakhtin
introduced the notion of speech genres (Bakhtin, 1986). From this perspective, learning
may be seen as being able to enter or generate a discourse for a given speech genre
(see also Stahl, 2006), e.g. mathematical discourse.

In fact, what is usually implied in individual learning (or building knowledge) also implies
multiple voices, though being, somehow, a simpler form of collaboration:

1. Reading texts and trying to understand them: implying the voice of the author in
dialog with the inner voice of the reader who interprets what she reads, puts
guestions to herself, tries to integrate the new data in what she already knows;

2. Solving problems: dialog between the voice of the author, who asks for the
solution, and the solver;

3. Writing: the classical example used also by Bakhtin to illustrate how the voice of
the author is melded with the voices of the potentials readers.

Even the simple activity of teaching something, even if there is no feedback from the
students, even if their voice is not expressed but only potentially intuited by the teacher,
may determine a dialogical effect, i n Bak h.tForrexasples a&egoa g@rofessor,
when preparing a lecture should think about possible questions, about possible dialogs
with students along the content of his speech. From this point of view, we must extend
the concept of voice to the present persons, even if they do not say something.

In this project we have to start from these strong relations between writing, chatting and
learning to propose computer-based services that analyze writing and chatting as very
close kinds of fAvoiceso whose aim is for thei

2.1.3 The Activity of Writing: Psychological Features

In order to fully assist the writing activities during learning, we need to model it
beforehand. To that end we borrowed from Hayes and Flower (Flower & Hayes, 1980;
Hayes & Flower, 1980) and Kellogg (1994) a model in which the learner is engaged in
four main steps (see Figure 4):

1. Collecting, the learner collects information to be used in writing the text;

2. Planning, the learner creates and organizes ideas, as well as sets goals to be
achieved;
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iy D5.1 - Writing support and feedback design

3. Translating, the learner translates ideas into text (written in conventional
symbols), and has to tackle with syntactic, semantic and pragmatic constraints of
the text;

4. Reviewing, the learner reads the ongoing text, assesses how the goals are
attained and how well the previous activities have been performed.

Attention

Processing Time q Collecting Planning Translating Reviewing

Cognitive Effort Searching Ganorating Semantics Reading
Reading Organizing Syntactics Ediling
Listening Goal setting Pragmatics

Expenancing

i ! Knowdedge Telling i I

Warking Memory | Lang-Term Memory

Q I Knowlsdge Transforming
W

+ Rasources
= Task

*  Consirainis
+ Taxis
Tools

Figure 4. A Model of the Cognitive Processes engaged in Writing (after Hayes & Flower,
1980; Kellogg, 1994)

In so doing, the learner is engaged in several cognitive processes, as depicted in Figure

4. The working memory is a size-limited space used to hold temporary material

(knowledge, ideas) and as a workspace for thinking. The long-term memory is the
Afcontainero in which the | earner retrieves Kkno
process of writing. Eventually, a given amount of cognitive effort is necessary to perform

all these activities.

This model is very broad (i.e., adequate even for activities like composing music), and
has to be used in an instructional context. The next section describes instructional
contexts in which writing tasks can be given.

2.2 Some Writing Tasks in Instructional Contexts

What are the possible writing tasks to be given to learners? A recent meta-analysis

reported the most important effects of the instructional treatments on writing quality

(Graham & Perin, 2007). They showed that promoting Self-Regulated Strategy

Development (SRSD), as well as summarization skills and strategy instruction, were the

most efficient explicit instructional strategies (effect size of respectively 1.14, .82, .82).
Concerning the activity of scaffolding studenté
as the most efficient: peer assistance and setting product goals.

There are multiple forms of writing tasks and of diverse effects on learning. They involve
different cognitive processes and are used from different pedagogical contexts. Table 1
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lists several of these tasks by order of growing complexity. This categorization can be
used to decide what kind of written activity learners in our environment can be involved
in, and what kind of guidance we have to provide. We can now focus on the main two
tasks at hand in the project: summary writing and chatting.

Table 1. Some Writing Tasks in an Instructional Context and their Main Features (ordered

by growing complexity).

Task

Cognitive Processes Mostly
Involved

Pedagogical Context of Use

MCQ answering: Learners
select the most appropriate
answer within a list.

Rote learning, guessing what
is the adequate answer

Informational viewpoint.

Recalling facts: Learners
recall facts from their LTM

Rote learning.

Behaviorist viewpoint. Involves
only shallow recall.

Note Taking: Learners write
notes about a course they
were given.

Idea translation.

Informational viewpoint.

Journal (log) writing: Learners
periodically write down
comments and ideas about
what they are experiencing.

Idea translation. Knowledge
building.

Constructivist viewpoint.
Involves self-regulation
processes.

Chatting: Learners discuss
and argument about a
guestion or a problem posed.

Argumentation. Fact finding
and proofing. Problem solving

Constructivist viewpoint

Summary Writing: Learners
write down a summary about
a topic of a course.

Idea translation from course
and revision. Macro-rule
application

Informational viewpoint.
Involves the understanding of
the summarized text.

Essay Writing: Learners write
essays on a topic given by the
teacher.

Idea translation, Revision.

Informational or constructivist
viewpoint, depending on the
task given.

Portfolio Writing: Learners
design and produce a portfolio
representing the different
activities they performed.

Idea translation, Revision,
Text Selection and
assessment, Knowledge
building

Constructivist viewpoint.
Involves self-assessment and
self-regulation processes

2.2.1 Summary Writing*

Summarizing a text can be defined as the expression of the most important ideas of the
latter. Several researchers claimed that this activity is one of the key processes in
learning (Thiede & Anderson, 2003; Wiley, Griffin, & Thiede, 2005); for that reason it is
an intensively used instructional task in academic learning.

Summarizing a text is a complex process involving three main cognitive activities: 1) the
comprehension of the main ideas of this text (i.e., its macrostructure); 2) the
hierarchization of these ideas by order of importance; 3) the use of different macro-rules
to process the source text (W. Kintsch & van Dijk, 1978). In carrying out these activities
the learner selects the most relevant parts (i.e., propositions or sentences) of the source
text and deletes the less ones. Let us briefly detail these three activities.

! This section is after Mandin (in preparation), translated and adapted by Philippe Dessus.
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1 Understanding a text can be viewed (W. Kintsch, 1998; Lemaire, Denhiére,
Bellissens, & Jhean-Larose, 2006) as an interactive process involving a
construction phase. During reading, a set of activated concepts and propositions
is constructed, that either belong to the text read or are inferred. This set is
added as a network to another network, called the macrostructure (i.e., the most
important propositions of the text), which consists of an integration of prior
knowledge and knowledge activated so far. Secondly, an integration phase
selects the most relevant concepts or propositions from this network by a
connectionist activation mechanism, leading to a new macrostructure (as a
result, inadequate concepts/propositions are removed from the network). This
twofold process is repeated until the whole text is processed.

9 The hierarchization of the propositions of a text has not been very satisfactorily
modeled yet. Two procedures can lead to the formulation of the hierarchy of a
text (Brown & Smiley, 1977). First, by asking participants to recall the most
important ideas of a text read (i.e., its macrostructure). Second to ask them
iteratively to remove the propositions of a text read that are unnecessary for its
understanding.

1 The third process of applying macrorules has been more precisely documented
(Lemaire, Mandin, Dessus, & Denhiére, 2005). Kintsch and van Dijk (1978)
described three macrorules:

D5.1 - Writing support and feedback design

1. Deletion, where each proposition (in our case, sentence) that either contains
minor, redundant or unrelated details may be deleted;

2. Generalization, where fieach sequence of pr
the general proposition deith@t366)g an

3. Construction, where fieach s eigns maybesubstitutegpby a
proposition denoting a global fact of which the facts denoted by the
microstructure propositions are normal conditions, components, or
consequeibic)eso. (

Three additional macrorules have been modeled (Brown & Day, 1983):

9 Paraphrase, which consists in writing down a semantically similar sentence;
1 Copy, for which the resulting sentence is copied almost exactly;
9 Off-the-subject, when a sentence is added without being related to the subject.

Therefore, understanding and summarizing are two intertwined activities: understanding
a text is necessary for summarizing it, as well as the activity of summarizing a text helps
its understanding. For these reasons summarization is one of the main activities to foster
learning and is worth assisting.

2.2.2 Chatting

As we have seen in section 2.1.2, instant messaging (chatting) may be seen not only as
another writing task, but as a fundamental multi-voiced activity. Chatting may be used by
students in collaborative learning for knowledge building through discussing and
debating on a given theme. Typical examples are mathematical problem solving and
design (Trausan-Matu & Stahl, 2007). Like in any writing task, in the chatting process the
main role in the learning process is taken by creating a discourse. However, in the
chatting case, discourse is constructed by the threaded sequence of utterances in the
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D5.1 - Writing support and feedback design

dialog of the collaborating participants, exchanged in a human language : Aknowl edge

interactively achieved in discourse and may not be attributable as originating from any
particular individualo (Stahl, 2006) .

I f we take Bakhtinés dialogism (Bakhtin, 1981)
multiple themes, multiple ideas and positions, which may be

inter-animating (one voice enables other voice to express, according to specific patterns,
see Trausan-Matu & all, 2007a) similarly to the voices in polyphonic music. A high
degree of inter-animation is directly related to a good collaboration, being in fact
associated with group cognition: i T h e d i -Based oonception of group cognition as
proposed here rejects Descartesod6 notion
(Stahl, 2006). Moreover, the need of the crucial philosophical change of rejecting
Descartesd6 notion of thinking, that dis
intelligence problems (Winograd & Flores, 1986).

The comparison of chatting with other means of text-based online communication
reveals its supremacy in speed and ease of use over the principal counter-candidates:
forums, email lists and web logs. Discussion forums are asynchronous systems that
permit defining discussion topics structured as threads. All the conversations are
persistently saved in a centralized manner and the access to the information is
distributed, due to its persistency. All these features make forums a serious candidate
for online communication that has a long life-span and a large number of participants
that are not online at the same moment and collaborate or debate on certain topics.

The main differences between chat and forum are the speed of communication and the
possibility of defining discourse threads. The former is the main advantage offered by
chat and is a feature of synchronous systems. Nevertheless, the lack of support for
conversational threads is the greatest disadvantage of chat, especially when the number
of participants is slightly higher and no conversation strategies or rules are used.

Although the majority of chat systems do not use a threading feature as it slows down
communication and decreases ease of use, the threaded structure of messages is
independent of the synchronous or asynchronous nature of communication. Another
reason for this lack of threads is that chat conversations try to simulate face-2-face
conversation, where the only relationship between distinct utterances is time based.
Chat offers participants swift utterances; hence the conversations become cursive, real-
time, as in face-2-face situations. There is a subtle difference between chat and face-2-
face conversations with many participants as chat permits different topics to be
discussed at the same time between different groups of interested users, due to the lack
of control policies of the discussion. Thus, polyphony and inter-animation of topics are
more present in chat than in face-2-face dialogues.

In the next section we shed some light on a central point of our project: a way to design
and provide adequate feedback to the activities we described above.

2.3 Feedback Generation in Instructional Settings

This section reports a comprehensive state of the art about feedback for learning. We
need both theoretical and practical input on this complex activity. Contrary to an often
spread opinion, one third of the feedback interventions listed in the K| uger &
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(1996) meta-analysis yield to reduce learner performance. Moreover, the variables on
which to act in order to design or modify feedback are numerous. So the adequate
features of feedback, along with the adequate task that is assessed, have to be carefully
determined.

D5.1 - Writing support and feedback design

2.3.1 Definition of Feedback

I n a broad sense, a feedback i ntervention i s a
agent (s) to provide informati ocsn traesgka rpde rnfgo r snoanmec
(Kluger & DeNisi, 1996, p. 255). So a feedback intervention is a communicative process

involving at least two people, about the performance of one of them. This general

definition has to be rephrased in order to fit in educational settings. First of all, by taking

self-feedback into account because such feedback is often sought in educational

settings (Butler & Winne, 1995). Secondly, the task performance has to be specified

within the range of the educational tasks (i.e., learning, understanding, etc.). In such a

vein, Mory (2004, p . 745) defined feedback in
communication or procedure given to inform a learner of the accuracy of a response,

usually to an instructional guestiono.

While teacher assessment is very frequently encountered in higher education, novel
forms of peer- and self- assessment are now increasingly used. An interesting study,
(Lindblom-Ylanne, Pihlajamaki, & Kotkas, 2006) compared the independent
assessments of teacher/peer/self on written essays. They showed few differences
among these three assessment forms: judgments on technical aspects of the essays
were quite similar while those on higher-level processes (e.g., context, depth of
processing knowledge) were more different. These results can lead to promote alternate
ways of delivering feedback about essays (i.e., from peers, students on themselves, or
even computers).

Overall, the content of feedback can include information about a large number of
features of t h éon (e.g.,aduratienr kind of guidanck ucomments, reading
advice, and so on). We shall keep in mind this extension in this review. For instance,
Mory (2004) defined several types of information delivered during feedback: answer
correctness, precision, timeliness, learning guidance, motivational message, lesson
sequence advisement, critical comparison, learning focus, etc. The numerous studies on
feedback delivering propose various models and classifications. The models often are
cognitive-based and detail in several tiers how feedback can be designed, delivered and
understood. The classifications are based on the feedback nature or form, on the
feedback degree of complexity, and on the feedback objectives. The two next sections
review models and classifications of feedback.

2.3.2 Feedback Models

Overall, feedback can be viewed as in Figure 5 (after Mory, 2004, p. 749): a set of
several cycles in which the learner is delivered an input and in turn delivers an output,
the entire cycle being aimed at reducing the discrepancy between current understanding
or performance and the desired | earnerdéds goal (F
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INFUT p_ LEARNER . OUTPUT

Cycle 1 Practice * Compares question to current knowledge Responds to

Cluestion + Evaluates response possibilities question (R1)
* Selects response possibilities

Cycle 2 Feedback « Compares o question and response given Studies feedback,
* Madifies confidence of response based on consults other
L perceived discrepancy material (R2)
Positest « Compares again 10 knowledge base Responds to
Cycle 3 Question * Selacts a response with associated posttest (R3)
certifude

Figure 5. Three Cycles of Feedback (after Mory, 2004, p. 749)

Bangert-Drowns et al. (1991, p. 217) designed a six-stage cyclical model of feedback
from a cognitive viewpoint (see also Shute, 2008, p. 171). The following mental steps
can be described when a learner is given feedback:

1.

2.
3.

Initial state, i.e., the initial cognitive features of the learner (motivation, goal
orientation, prior knowledge, etc.);

A question is delivered to the student;

Search and retrieval strategies, i.e., cognitive processing that are activated by a
guestion;

Response to the question and its related degree of confidence. Depending on the
latter, the student has some expectation on the feedback to come;

Feedback is given to the student;

Evaluation, the student can then evaluate the response, depending on the
degree of confidence and the clues given by the feedback. If the student was
sure of the response, the student is more likely to entail high-level processing of
the material compared to if the student is unsure of the response;

Adjustments can be made to the initial state, which becomes the current one (see
point 1).
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Initi=
(Currant)
/ Stale
Adusiment Question
Evaliation
Search/Ratrieval

Feadback

Responss
Figure 6. Six-St age Model of the Learnerés Cognitdave Proces:

Feedback Cycle (after Bangert-Drowns et al., 1991; Shute, 2008, p. 171). In folded
rectangles, the external input (from teacher or a machine)

Kluger and DeNisi (1996) provided a comprehensive model of feedback intervention.

Their main claimisthatfeedbo ac k af fect someoneds | earning perf
locus of attention of the learner related to the task. They distinguished three different

levels of task control, ordered by growing generality (Appendix 6.1 shows examples of

these three levels, with adding a fourth level on self-regulation processes, by Hattie and

Timperley, 2007):

i Task-learning processes, pertaining to very low-level characteristics of the task
(decomposition);

9 Task-motivation processes, pertaining to the processing of the ongoing task at a
mid-level (neither too detailed, nor to general);

1 Meta-task processes, whi ch i nvol ve the | earner 6s sel f
non-specifically related to the task, motivation, self-esteem).

Then, five basic arguments were devised in order to explain how feedback works
(rephrased in Shute, 2008, pp. 168, from Kluger & DeNisi, 1996):

1. Behavior is regulated by comparisons of feedback to goals or standards;

2. Goals or standards are hierarchically organized (see the three-level processes);

3. Attention is limited and therefore only feedbacki standard gaps that receive
attention are taken into account;

4. Attention is usually directed to the mid-level of processing (task-motivation
processes);

5. Feedback changes the locus of attention and in so doing affects behavior.

Thi s framewor k i s of interest because it does

approach; it is grounded in more plausible theories of action (Vallacher & Wegner, 1987)
and can be of valuable help in considering how feedback is processed in learning.
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2.3.3 Main Feedback Types

First of all, we can categorize the feedback types by their pedagogical intention, their
complexity, of the agent delivering the feedback (here with a special emphasis on self-
regulated feedback).

D5.1 - Writing support and feedback design

Directive vs. facilitative feedback. Shute (2008) proposes the distinction between
directive and facilitative feedback. Directive feedback is aimed to tell the learner what to
do or to revise, while facilitative feedback is aimed to guide learners in understanding the
content. This facilitative approach of learning is a kind of scaffolded feedback whose
features were defined by Bransford, Brown and Cocking (2000, cited by Shute, 2008, p.
163):

Motivates the learner's interest related to the task;

Simplifies the task to make it more manageable and achievable;

Provides some direction to help the learner focus on achieving the goal,

Clearly indicates the differences between learner's work and the standard
solution;

Reduces frustration and risk;

Models and clearly defines the expectations of activity to be performed.

=a = = =4 =4 =

The main advantage of facilitative feedback is that it provides guidance and cues for
improving learning. For the novice learner directive feedback is more helpful, while
faciltatve f eedback i s more hel pful | ater . However
fail when (Kulhavy, 1977):

1 Feedback is available for learners before they answer. They write and copy the
response instead of reading and understanding the content;

9 Feedback or content is too complex for learners. They will spend their time on
related content and feedback.

Feedback Complexity. Shute (2008) provides a comprehensive set of feedback types
classified by degree of complexity that aims at integrating the previous feedback
classifications (see Table 2). The complexity of feedback content raises the problem of
the student perception and understanding of feedback intention (Knight, 2003). Kulhavy
(1977) showed that for the feedback to be effective, the learner must at least be able to
understand the instruction or the content of feedback, and in doing so performs an
interpretation with beliefs about the content in mind. When the degree of feedback
complexity does not match these beliefs, the
beliefs. They can (1) ignore feedback, (2) reject the feedback, (3) judge the feedback to
be irrelevant, (4) consider the feedback to be unrelated to the beliefs, (5) reinterpret the
feedback to fit the misconceived belief, (6) make superficial as opposed to fundamentals
changes in the erroneous belief (Chinn & Brewer, 1993, cited by Mory, 2004, p. 774)a
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Table 2. Feedback Types by Complexity (Shute, 2008, p. 160)

Feedback type Description

No feedback Refers to conditions where the learner is presented a question and is
required to respond, but there is no indication as to the correctness of
the |l earnerds response

Verification Al so call ed Aknowl edge of resul

informs the learners about the correctness of their responses (e.g.,
righti wrong, or overall percentage correct).

Correct response Al so known as fAknowledge of corr
response of the correct answer to a specific problem, with no additional
information.

Try again Al so known -uatibc ofrrreepcetadt f eedback.

about an incorrect response and allows the learner one or more
attempts to answer it.

Error flagging Al so known as Al ocation of mistal
errors in a solution, without giving correct answer.
Elaborated General term relating to the provision of an explanation about why a

specific response was correct or not and may allow the learner to
review part of the instruction. It may or may not present the correct
answer (see below for six types of elaborated feedback).

Attribute isolation Elaborated feedback that presents information addressing central
isolation attributes of the target concept or skill being studied.
Topic contingent Elaborated feedback providing the learner with information relating

contingent to the target topic currently being studied. May entail simply
to re-teach material.

Response contingent | El abor ated feedback that focuses
may describe why the incorrect answer is wrong and why the correct
answer is correct. This does not use formal error analysis.

Hints/cues/prompts Elaborated feedback guiding the learner in the right direction, e.g.,
prompts strategic hint on what to do next or a worked example or
demonstration. Avoids explicitly presenting the correct answer.

Bugs/misconceptions | Elaborated feedback requiring error analysis and diagnosis. It provides

information about the |l earnerds
what is wrong and why).
Informative The most elaborated feedback (from Narciss & Huth, 2004), this

tutoring presents verification feedback, error flagging, and strategic
hints on how to proceed.

Self-regulated Feedback. It is worth having a closer look on self-regulation processes

in relation to feedback. As previously noted, to many researchers (e.g., Mory, 2004),

feedback is essentially given from an external
instruction process. For others (e.g., Butler and Winne, 1995), variance in behavior may

be the result of self-regulation and student commitment in the task. The self-regulation

process is defined by Mory (2004) as fAthe recur
based on beliefs and knowledge, goal setting, and strategy applications to generate both

ment al and behavioral product so. Fomagdat ti e and
regulation process involves an interaction between commitment, control, and

confidence. It must help a learner to monitor and regulate his actions according to

learning goals. Learners must have:

9 The capability to create internal feedback;
1 The capability to self-assess;
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1 The willingness to invest effort into seeking and dealing with feedback
information;

1 The degree of confidence in correctness of the response;

1 The attributions about success or failure;

1 The level of proficiency at seeking help.

D5.1 - Writing support and feedback design

In a self-regulation process, learners:

1 Monitor their own cognitive process;
1 Reinterpret their task;
1 Review and adapt their strategies.

It is now necessary to provide some additional insights into how to design effective
feedback clues. The next section is devoted to this question.

2.3.4 Feedback Effectiveness for Supporting Learning:
Some Prescriptions

A lot of studies i meta-analyses or experiments i agreed on the critical importance of
giving quality and effective feedback to students.

Meta-analyses. In leaning on 40 studies using meta-analytic procedures, looking at

such variables as type of feedback, timing of feedback, error rates in the terms of their

various effect sizes, Bangert-Drowns et al. (1991) showed how feedback can lead to

weak effects on learning. Lower effect sizes were obtained when feedback indicated

only whether the response was correct or wrong. Hattie and Timperley (2007) in another

meta-analysis showed that feedback can be powerful, however: the highest effect size

was when students receive information about a task and how to do it more effectively, as

well as for technology-based feedback; while lower effect sizes were related to praise,

rewards, and punishment. They showed that the j
direction of the feedback relative to performar
more effective when it provides information on correct responses rather than incorrect

ones. Moreover, the impact of feedback is also influenced by the difficulty of goals and

tasks: there is more impact when the goals are specific and task complexity is low.

Eventually, feedback is always related to content.

Experimental Studies. How to correctly deliver feedback for improving learning and
what are the criteria of an effective feedback? There is a set of conditions for supporting
learning. Crooks (1988) pointed out several ways to enhance the feedback
effectiveness:

1 Feedback must focus students attention on their progress in mastering
educational tasks;

1 Feedback should take place while it is clearly relevant;

1 Feedback should be specific and related to students needs.

These criteria must take into account other conditions for being effective: the correctness

of the answer, the student's degree of confidence in the answer, the nature of task.
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"Students who answered such questions incorrectly with high confidence may
need help to identify the source of their misunderstanding [...], whereas students
who answered the question incorrectly with low confidence may need to be given
conceptual help and advised to restudy material." (Crooks, 1988, p. 456)

D5.1 - Writing support and feedback design

Kulhavy and Stock (1989, cited by Shute, 2008, p. 158) showed that effective feedback
provides the learner with two types of informational feedback: verification and
elaboration.

9 Verification aims at indicating if the answer is correct or not;
9 Elaboration helps learner find the correct answer with a set of relevant cues.

They argued that an efficient feedback should mix verification and elaboration feedback

(address the topic, discuss the particular error, give gentle guidance, provide worked

exampl es) . The effectieedbeasck o fi sanc oirefliarbnoerdatleyd t
studies led by Shute (2008). She showed that efficient feedback aims at helping learners

to improve their answers rather than indicating if the answer is correct or not and being

specific on the task, specially for supporting learners in retention task.

For delivering effective feedback, teachers must have a clear representation about
when, how and what level is concerned to provide appropriate feedback. Hattie and
Timperley proposed a framework for designing effective feedback, in which one must
answer three important questions (see Table 3). Moreover, Appendix 6.2 presents a
more detailed view on the variables to handle for delivering an effective feedback.

Table 3. Three Questions for Delivering an Effective Feedback (after Hattie and Timperley,
2007).

Where am | going? The main purpose of feedback is to allow student and teachers
(What are the goals?) to determiogceifieucaesand defin
ongoing learning according to goals. Feedback must be related
to goal attainment.

How am | going? Feedback is effective when it consists of information about
(What progress is being progress and about how to proceed.

made toward the goal?)

Where to next? Feedback must lead to greater possibilities for learning: helping

(What activities need to be | to enhanced challenges, to make more self-regulation, to
undertaken to make better determine alternative strategies to achieve the task, to give
progress?) some information about what is or not understood.

2.3.5 Sources of Feedback: Human vs. Artificial

The previous sections of this part were not especially focused on computer-based
feedback. In this section, we have now to take into account this specific feedback
modality. What are the (dis)advantages for providing feedback through artificial devices?
Mory (2004) argued that the development of technology and the computer opens a lot of
possibilities to make feedback more adaptive and more effective. The potentialities
offered by web-based instruction can change the types of feedback mechanisms and
their frequency: feedback can be more frequent, consistent, multidimensional, non-
evaluative, supportive, student-centered and specific (Schwartz & White, 2000, cited by
Mory, 2004, p. 776). (Schwartz & White, 2000, cited by Mory, 2004, p. 776). In a web-
environment (Collis, de Boer, & Slotman, 2001), feedback can be delivered just-in-time
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in a dynamic way (adaptive feedback vs. adapted feedback) and use different feedback
media (written feedback as email, chat, attached documents or spoken feedback as
digital video or audio).

D5.1 - Writing support and feedback design

How can these activities be put together and simulated and/or fostered through
computer-based assistance? Not every point reviewed above can have its counterpart in
a computer-based assistance. It is useful to provide a framework to model what can be
computerized and how. To that end, Scalise and Gifford (2006) devised a taxonomy for
e-learning assessment. This two-dimension taxonomy enables to classify types of

feedback (1) upon the constraints on st udentsdé answer (more or | e
upon the complexity of the studentodés activity I
the studentds activity into 7 classes of growin

follows (see Table 4):

1. Multiple choice: For each question given, the student selects the most
appropriate answer among a preselected set of answers in comparing each

answer with his own (matching). I n that ext

fully selected among other, without any personal elaboration.

2. Selection/identification: Uses a more elaborated way of response. In that case,
before selecting the right answer among a pre-selected list of answers, the
student has to perform a more complex selection among answers (e.g., multiple-
item selection, puzzled answers, answer justification). Thus the identification
process of the right answer is a bit more complex than with the previous activity.

3. Reordering/rearrangement: The responses are chosen from a pre-selected set,
too, but here the students have to perform the very ordering of the answers,
which arendt already presented in a
Here the students perform themselves this reordering.

preorder

4. Substitution/correction: Inthat cas e, | i kentlfebt apksbdbpzeegthifit

students have to reflect to what terms/notions to add in a pre-constructed
sentence (e.g., explanation of a phenomenon). All the answers are pre-
formulated.

5. Completion: This activity is closely akin to the previous one. The difference lies in

t hat the student 6 -formmulatedhutsfree (ag., eshorh answerp r e

completion).

6. Construction: This activity entails an answer that is entirely constructed by the
student, while in the previous one a canvas was kept, however.

7. Portfolio: This last activity entails a wide range of complex performances that are
usually engaged in professions (medicine, teaching, design, etc.). It corresponds
to different problem-solving activities in authentic or virtual environments (e.g.,
portfolio writing and presentation, teaching, etc.).
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Table 4. Taxonomy of Computer-Based Activity and Related Feedback (after Scalise &
Gifford, 2006, p. 9 et sq.)

Most constrained

Fully selected

Intermediate Constraint

Less constrained
Fully constructed

1 2 3 4 5 6 7
Multiple | Selection/ Reordering/ Substitution | Completion | Construction | Presentation/
choice | identification | Rearrangement | / Correction Portfolio
True/ Puzzled Item ranking Cloze test Cloze test | Summary Project
False answers with  free
responses
Essay Experiment
Concept Discussion
map
Teaching
This taxonomy is too closely centered to studen:
that would mimic typical human interaction, iti s wort h considering what

activities are. To that aim, we review the literature about design principles of human-
computer interaction. We carried out such a review in Dessus, Mandin and Zampa
(2008). The design principles are general advice given by researchers in order to design
efficient tutoring student-computer interactions (mainly aimed at monitoring, scaffolding
and assessing learning activities). Literature on instructional principles seldom depends
on theories stating what modules or strategies uncovered are both necessary and
sufficient to cause teaching and learning. We showed that these human-like interactions
need to be grounded in the very core human social capabilities, notably those allowing
the inference ofs.othersd mental state

2.3.6 Feedback and Writing Activities

Once the main characteristics about (human/computer-based) feedback have been
presented, we then review them how they can be adapted for assessing writing
activities.

Feedback Type and Writing. What type of feedback improves writing? Nelson and
Schunn (in press) investigated such a
mediators allow external features to influencet he wr i t er 6s
especially from peers, a reflective process (Topping, 1998) between assessor and
assessed people (summarizing, clarifying, diagnosing misconceived knowledge,
identifying missing knowledge, etc). Their study focuses on writing performance and they
underlines five features of feedback on writing (Table 5). Nelson and Schunn (in press)
argue first that writing feedback features are either cognitive or affective but also define
others mediators (internal mediators), which influence revision processes: understanding
feedback, agreement with feedback, memory load, and motivation. After experiments on
these different features, they propose a revised model of feedback in writing
performance (Figure 7).

LTfLL -2008 -212578 25

guestior

i mpl ement ati ol



gyt rebdatogts D5.1 - Writing support and feedback design

I

Solutions . ';'
L

Summarization E
M

Localization | | Understanding of E
o the problem N

Explanation of the | ,+*" T
problem ?

I

]

N

Figure 7. Revised Feedback Model (M. M. Nelson & Schunn, in press). Gray line indicates
marginal significance (p = .06). A dotted line indicates a negative relationship.

Table 5. Five Writing Feedback Features (M. M. Nelson & Schunn, in press)

Writing feedback features Description

Summarization Summary feedback about the writing:
-Ahel ps to determine whether
same asthe i ntended performanceo
mistakes.

- incites to make more revisions (Ferris, 1997, cited by Nelson &
Schunn, in press)

Specificity Refers to the feedback content: the details of feedback can aim at
indentifying the problem, providing a solution, indicating the
problem or solution location.

The presence of these components increases the feedback
implementation

Explanations AExpl anations are statements t
of feedbackds purposeo.

Scope Refers to local (focus on surface features of writing activity) or
global feedback (holistic focus of writing performance)

Affective language Criticism, praise, summary feedback on writing

Effects of Feedback on Writing. Bangert-Drowns et al. (2004) performed a meta-

analysis to determine the efficacy of writing-to-l ear n programs. They showed
level, minutes per writing assignment, presence of prompts for meta-cognitive reflection
moderated writing-to-l ear n achi evement ef f ect s gnificanp . 49) .

relationship with effect size related to feedbac
that students will pay more attention to their written work if they expect that known

readers wil/| respond to and eveseauthorafousditt hei r t e
difficult to code feedback provided, its nature and frequency of feedback on studies,

which can explain these non-effects.

Kulhavy (1977) showed that feedback can facilitate learning writing, specially related
with written lessons. Feedback in this context has two effects (id., p. 224):
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T AProviding information about accuracy with

terminal goal of transmitting text informat.i
T AaTelling student s when [ ggrthemrte Engagecirc u r and
corrective activityo.

Kulhavy claims that feedback in the context of writing activity is not only a continuous
process of confirmation-correction. The feedback power and effect on what students
remember from a writing lesson lie in the interaction between learner expectations and
the feedback given.

2.3.7 Feedback and Chatting

In addition to the feedback types discussed in the previous sections, from the
polyphonic, multi-voiced perspective, another kind of feedback may be considered,
especially in chatting: dialogical, peer-to-peer or counterpointal feedback. This kind of
feedback may be given by any participant in a chat, either explicitly, with the intention of
doing so, or implicitly, as a result of her utterances in a given context. From the
perspective of the dialogical theory (Bakhtin, 1981), feedback has, in fact, a crucial
importance not only after an activity, but also as a potential question or answer in the
form of a voice that should be considered during any writing process. Moreover, from the
polyphonic perspective (Trausan-Matu et al., 2007a), feedback may sometimes come as
a dissonance, as a difference between two voices or two threads in a discussion.
Consequently, by encouraging active participation and inter-animation in a dialog,
feedback is implicitly encouraged.

If we consider feedback that can be given automatically to a chat session, starting from
the types of feedback that a human would give, two classes may be identified: feedback
about the content (for example, covered and uncovered topics or the summary of the
conversation) and feedback about the structure and the collaboration quality of a chat.
More precisely, the latter may be about:

The quality of the conversation as a whole, from the collaboration point of view;
The quality of each of the utterances in chats, from the inter-animation
perspective;

1 Diagrammatic representations of the inter-animation, graphical representation of
the conversation;

Measures on the polyphonic structure of the chats and forums;

Assessment of the contribution of each student at different moments in time in
the collaborative activities on forums and chats;

The competence of the students on a given topic (competence map);

The degree of participation and other quantitative data in chats and forums;

The time of day of participation (peak periods) in forums;

Who is a reader-only (lurker i only looking) and who is a writer and is engaged in
the collaborative activities;

Possible causes for bad collaboration;

Positive examples of collaboration segments (message adapted f o r st

T
T

=A =4 =4 A =a =

=a =4

udent so

use, for teachersoé wsee, and for devel opersé
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1 Recommendations to the tutor about the psycho-social profile (e.g., who is a
leader, a lurker, an extrovert etc. in order to inform future group composition i
not to put, for example, two leaders in the same group).

D5.1 - Writing support and feedback design

These types of feedback may be given dynamically, during the time of the chat or after
the chat ended.

2.3.8 Summary

In this section we detailed the interrelations between writing, chatting, learning and
meta-cognitive assessment, as well as the ways to deliver appropriate feedback on
these activities. The following points have to be taken into account for further research:

9 The common cognitive activity to all the tasks performed by students and
teachers at a distance (i.e., summarizing, chatting, assessing) is writing.
Research on cognitive processes during writing allows us to have models of that
activity and ways for simulating it.

1 Delivering feedback to written productions is a multifaceted activity. However,
recent research has shown how computer-based models of feedback can handle
not only low levels of tasks but also higher levels ones.

1 Both writing and feedback activities have to be performed in a real-world context
(i.e., instruction) and their features have to be are as close as possible as human
ones.

We have now a more precise view on how learning can emerge from writing/chatting
and what kind of feedback can be delivered accordingly. It is now necessary to see to
what extent ICT-based models and tools can be used to support and foster these two
main activities. This question is the purpose of the following section.
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3 State of the Art on Text Analysis for Learning

Because chats, forums and written essays are all based on textual interaction, the
solution for the system that will be developed in both Tasks T 5.1 and T 5.2 will use
Natural Language Processing (NLP) techniques for generating both process and content
feedback. In addition, for T 5.1, Social Network Analysis (SNA) techniques will be used
for investigating the group collaboration processes and mainly for providing process
feedback. However, the current NLP-based tools have been developed mainly for
(individual) written text and not for interactions organized in the form of chat
conversations or discussion boards. Therefore, with the aim of offering feasible solutions
to this problem, one must either combine current NLP techniques with social interaction
ones, such as SNA, or use new theories and techniques. Consequently, we propose a
solution that involves the analysis of discourse combining NLP and SNA. New,
polyphonic analysis met hiagajism (Trbusas-Katu & Stahl,bBa k ht i n 6
2007) will be developed.

D5.1 1 Writing support and feedback design

Any discourse may be seen as an intertwining of at least two threads belonging to
dialoguing voices. Even if we consider an essay, a novel or even a scientific paper,
discourse should be considered implying not only the voice of the author. The potential
listener has an, at least, as important role. The author builds a thread of ideas, a
narrative. Meanwhile, in parallel to it, he/she must take into account the potential flaws of
his discourse; he/she must see it as an utterance that can be argued by the listener. In
this idea, discourse is similar to dialog and to music polyphony (in fact, it should not be a
surprise that different art genres like music, literature and conversation have similar
features), where different voices inter-animate (see also section 2.2.2).

This section introduces and discusses the different NLP techniques to be used for
anal ysing st udent ddhbwthd way of assays ana dhatg).tini the mex{
section we present work (models and tools) devoted to the textual analysis of chats
(topics and links detection), based on the polyphonic model (Trausan-Matu et al.,
2007a,b; Trausan-Matu & Stahl, 2007). The third subsection is devoted to social network
analysis.

3.1 Latent Semantic Analysis, a Versatile NLP Technique

3.1.1 How LSA Works

Latent Semantic Analysis (Landauer, 2002) is both a computational linguistics technique
and a cognitive model of induction. From a technological point of view, LSA is a powerful
tool for comparing the semantic similarity of texts, much more powerful than keyword
matching. From a cognitive point of view, LSA has proven to mimic quite well human
text-based learning (Landauer, McNamara, Dennis, & Kintsch, 2007). This duality can be
found in the fact that LSA has actually two names: Latent Semantic Indexing in the
information search community and LSA in the cognitive science community. For these
reasons that make it versatile, LSA appears to be a valuable tool for our project aiming
at applying language technology to support human learning

LSA learns the meaning of words by processing a large corpus of raw texts. LSA takes

into account the paragraph segmentation of this corpus to characterize the context in
which each word occurs. The idea is that words occurring in similar contexts should
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have similar meanings and therefore be represented by similar objects. To implement
this idea, LSA uses a method of dimensionality reduction applied to the space in which
words are represented as vectors of paragraphs. Words exhibiting similar patterns of co-
occurrences are mapped onto the same dimensions of the reduced space. This
dimensionality reduction technique is the singular value decomposition of the word x
paragraph matrix (Deerwester, Dumais, Furnas, Landauer, & Harshman, 1990). Once
this computation has been performed, all words are represented as vectors in a reduced
space. Empirical works showed that the best dimensions for that reduced space is
around 300, at least for Western European languages, although this value should be
lowered for restricted domain corpora.

D5.1 - Writing support and feedback design

Word similarity is easily computed by using vector comparison techniques. The usual
method consists in computing the cosine of the two vectors angle. The power of LSA lies
in the fact that, once the meaning of words has been constructed, the meaning of a new
sequence of words is straightforward thanks to the vector formalism: the meaning of a
sequence of words is just the sum of the meaning of its words. Texts comparisons are
performed with the same method as word comparisons since both are represented in the
same formalism.

LSA similarities have been tested many times by different research teams in the world
and showed a good adequacy with human performance (Landauer et al., 2007). The
reason is that LSA can be viewed as a good model of semantic memory, either for adults
(Howard, Jing, Addis, & Kahana, 2007) or children (Denhiere, Lemaire, Bellissens, &
Jhean-Larose, 2007). Therefore, it can measure the coherence of a text and compares
to human judges (Foltz, Kintsch, & Landauer, 1998); it can assess the quality of essays
and can be as good as human raters (Lemaire & Dessus, 2001); it can simulate
metaphor comprehension (W. Kintsch, 2001) or text comprehension (Lemaire &
Denhiéere, 2006). These abilities can be the foundations of powerful text-based learning
environments.

3.1.2 Educational Cognitive Applications of LSA

Though primarily devised to information retrieval purposes, LSA can mostly be viewed
as a model of the human semantic memory. We review now the different possibilities of
use of LSA for measuring textual or cognitive features that can be of use in educational
settings. We do not aim at an extensive review of all the previous applications of LSA,
but rather at a systematic exploration of the main features of them. In order to
systematically list these possibilities, we consider LSA to take pieces of information as
input, then process this input in different ways, and eventually the results are presented
as output. Figure 8 depicts these different possibilities (after Lemaire & Dessus, 2003).
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Input ' LSA Processing and B Output
Cognitive Simulation

T productions Synonyms
*  Taskanalysis Key-Words
: ggrpg:g tsaeleicr‘lton Concept Meaning
P gging S Knowledge
S productions Representatioge and Semantic S Understanding
*  Essays, summaries Comparisons between
. Chat):mer:nces Words/Documents Sinertions
2 y . d-word
* Cognitive verbalization| | , xga-ggcrumem feedg?gges
Raw Stimuli (from *  document-document «  Advice
observations) * S Position
*  Sinferactions
+ 5 Moves
Domain Corpora
*  Courses

* Encyclopedias

Figure 8. A Framework for LSA-based Educational Cognitive Applications (after Lemaire &

Dessus, 2003). Legend: T for Teacher; S for Student

The input processed by LSA can be delivered by the teacher (analyses of learning
activities), the student (from various kinds of writing tasks), or by a researcher (raw
stimuli from observations in educational settings).

The various forms of LSA-based processing can all be reduced to these three following:

1

T

1

Word to word comparisons, for measuring how semantically close a word is to
one another. These have been carried out for metaphor comprehension (Lemaire
& Bianco, 2003), key-word extraction for finding synonyms (Turney, 2001); cross-
language retrieval (Dumais, Letsche, Littman, & Landauer, 1997), or as semantic
memory (Lemaire et al., 2006).

Word to text comparisons, for improving text search (Landauer et al., 1993), for
topic extraction aimed at building ontologies (Fortuna, Mladenic, & Grobelnik,
2005) or concept maps (Leake, Maguitman, & Reichherzer, 2003).

Text to text comparisons are the most encountered way of LSA processing.
These can be used for document retrieval (Landauer et al., 1993); essay grading
(E. Kintsch et al., 2000; Landauer, Laham, & Foltz, 2000); text cohesion
assessment (Foltz et al.,, 1998); comprehension assessment during reading

(Magliano & Millis, 2003); for measu
knowledge (Wolfe et al., 1998; Zampa & Lemaire, 2002) of the texts to be read;
operatorés intentions within a si mul

& Gomez, 2002).

Given our goal, it is then necessary to focus on techniques more transferrable to
educational contexts. We categorized the available kind of feedback with regard to the
possible data processing, as well as the pedagogical contexts of use, in order to fuel
new uses of LSA. For the sake of clarity, additional processing is not described here.
The types of applications are listed by their main pedagogical intention and by a growing
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order of complexity. Systems that combine different pedagogical intentions, thus
integrating several of these applications are separately listed (e.g.,
SuperBook/SuperManual, Landauer et al., 1993). The main categories investigated are
as follows and Appendix 6.3 shows the applications more extensively:

D5.1 - Writing support and feedback design

9 Text selection or production (reference TS): Given the text retrieval features of
LSA, it is possible to use it for selecting pieces of text or for generating new ones
from a set of raw texts.
9 Essay assessment (ref. EA): This purpose is to automatically assess different
textual features of studentsd textsir in orde
quality (both on form and content).
1 Knowledge or understanding assessment focuses (ref. KA) to a higher level of
student so cognitive processes, by uncover.i .l
understood when reading a course text and having produced a text about it.
1 Self-regulation assessment and intentions detection and assessment (ref. SR).
This last level focuses on higher-level processes from the LSA-based analysis of
actual moves within an environment (either in a real-world or in a computer-
based environme nt ) . The analysis | eads to uncover
the environment, and/or to match the usersod

313 LSA-based Educational Tools for Analyzi

It is then necessary to have an overview of the systems using LSA for educational
purposes that have been subject to tests. Numerous reviews have already been devoted
to this question (Chung & O'Neil, 1997; Deane, 2006; Haley, Thomas, De Roeck, &
Petre, 2005; Landauer et al., 2007, part lll; Miller, 2003; Phillips, 2007), and the number
of papers on this subject is huge and growing (Trusso Haley found 150 articles focusing
on that theme). In this report, we will especially focus on LSA-based systems that:

9 Can be used as learning environments and not only as simple tools (Clarebout &
Elen, 2006). These latter authors distinguish embedded services, which are used
without any solicitation (e.g., feedback), and non-embedded ones (namely,
tools), that are used upon request.

§ Simulate and/or give information about cognitive processes involved in learning®
and deliver specific feedback on them. It is crucial to note that the services we
have to design have not only to be efficient, but also to mimic the cognitive
processes of their users (see section 2.3.5).

We list in Appendix 6.4 the current LSA-based systems in detailing some information
about the context of their use (possible tests or experiments and their main results). We
more specifically scrutinized whether they involve students in several successive steps
or in loops that are less constraining for the student to follow. The subject matter content
and the kind of feedback delivered are listed as well. The way they process data has
already been listed in a previous section (3.1.2.), as well as in Appendix 6.3.

3.2 NLP Techniques for Analyzing Chat Utterances

This subsection discusses three main points: topics detection; how chats discourse can
be segmented for the detection of knowledge building intervals; and finally the detection

% Since the Deliverable 4.1 focuses on the way to position learners it will not reviewed here.
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of links for identifying threads, not only among repeated words, but also among
collocations. Finally, the most significant chat systems projects will be described.

D5.1 - Writing support and feedback design

3.2.1 Topics Detection and Segmentation

Due to the peculiarities of the chat conversations (Smith, Cadiz & Burkhalter, 2000),
especially to the lack of control of positioning an utterance in the discussion, from the
wide range of techniques used to detect the topics in a general text document (Allan et
al.,, 1998), only a few of them offer satisfying results. Discovering the general topics
discussed in a chat session (Bengel et al, 2004), as well as classifying the
conversations into a predefined number of categories (Elnahrawy, 2002), are simpler
tasks, which can be achieved with a good precision by using natural language
processing techniques, such as using the lexical similarity between the utterances,
clustering or classifying them using existing methods (e.g. Nearest Neighbor or Support
Vector Machines).

Grouping the contribution turns from the respective chat users into different clusters is
generally used in order to determine the topics at the local level of a turn and to
determine the replies that constitute a topic. In order to achieve this task, it is important
to reduce the number of terms that are used in the conversation i stemming is the most
usual method, and to determine the semantic relationships between these terms 1 by
use of semantic distances and ontologies or by using latent semantic indexing. Much
research on this subject focuses on the idea that a chat conversation is in fact a signal
that is composed by a number of overlapped weaker signals that are the topics.
Therefore, the main clustering methods that are used in this context are derived from the
signal theory and are in fact techniques of recovering the different overlapped signals
that constitute the chat conversation. Hence, Kolenda et al. (2001) propose the use of
latent semantic analysis combined with independent components analysis. A different
technique that fits independently of the clustering method used for segmentation is
based on the analysis of smaller fragments of the conversation, by using sliding windows
(Hamamot o, 2005) . Thus, t he change o fby
transformations inside the instance of the window.

Nevertheless, there are more recent approaches based on determining the references
between the utterances of the chat conversation. Feng et al. (2006) suggest using a
directed graph that is associated to the discussion i a graph that is generated by
identifying speech acts inside each turn. In order to determine the links between the
utterances they use the lexical similarity based on cosines and TF*IDF (term frequency
and inverse document frequency). In order to improve the results, the similarity is
computed by taking into account only the turns that have already been annotated as
speech acts, considering that these are the most important ones in the conversation.
Simple heuristics that exploit the characteristics of the chat discussions have been also
used to determine the links between the turns (Tuulos & Tirri, 2004). Some of these
heuristics are: using the explicit names or nicknames of the participants inside of a
utterance, the immediate reaction to another turn and dialog seen as a swift exchange of
turns between the participants. Although the use of these heuristics does not guarantee
precise results and does not detect all the links between the turns, they can be refined in
order to obtain better results and can be used as well in association with more advanced
techniques.
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Other techniques for topics detection and segmentation are discussed in section 6.5
from appendices.

D5.1 - Writing support and feedback design

3.2.2 Collocations Detection

A coll ocation i s i a s e g u e rtiveewordsf thatt va® theo r mor e

characteristics of a syntactic and semantic unit, and whose exact and unambiguous
meaning or connotation cannot be derived directly from the meaning or connotation of its
componentso as stated by Ch o waskanbeakd@l@&aion.
even if its constituents are not consecutive (e.g., knock ... door). Collocations include
noun phrases | ike fAstrong teao, phrasal

l'i ke Athe rich and power Quldioms fepesanh then gost &

extreme type of collocation (e.g., to kick the bucket). Collocations are language and
domain specific. Often, they are the expression of the topic discussed, being
representative for a given speech genre.

According to Benson (1989) and Brundage et al. (1992), collocations are characterized
by:

1 Non-compositionality. By compositionality, we understand that the meaning of an
expression can be understood by combining the meaning of its constituents.
Collocations are not fully compositional in that their meaning cannot be obtained
from this combination, usually being enriched with an element of meaning (e.g.,
strong tea) or even the whole meaning is totally different from the meaning of the
collocation constituents (e.qg., to kick the bucket).

1 Non-substitutability. By substitutability we understand that a word can be
substituted by a near synonym without any loss of meaning. This can not be

done in the case of <collocation. For exampl e
Akick itlhbe apmad expect to have the same meani
although vessel, pail and bucket are synonyms.

1 Non-modifiability. By modifiability we understand the possibility of refining a
concept with additional lexical material or through grammatical transformations.
The collocations are not easy to modify, especially in the case of idioms. One
such example is fAkick the empty bucketo that

empty is an adjective accepted by the noun bucket.

Manning and Schutze (1999) considered that there are some special subclasses of
collocations:

9 Light verbs i verbs with little semantic content like make, take or do in
collocations like make a decision or do a favor. The meaning of make, take or do

Nevert |

ver bs |
Schut z

doesndt expl ain t haverpoverfothersesimitarirscollocatiorns u c

with a particular noun, but the correct light verb for such combination must be
determined in order to ease the analysis of texts.
1 Verb particle constructions or phrasal verbs i refer to the English verbs that

consi st of a main vegdh &wnwna) ptardti cd ®er es mond

| exeme i n ot her t a b g aim &Renwmnian().eThig .type ofi
construction represents a good example of collocation with constituents that may
not be consecutive.
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9 Proper nouns (also called proper names) i are usually included in the category of
collocations although they are different from lexical collocations. This kind of
collocations can be found by looking for exactly the same constituents in the
same form and order that reappear in a text.
9 Terminological expressions T refer to concepts and objects in technical domains.
Al t hough they are of theyndrcaarmp agswethave ndail | t(eer. dg .
identify them in order to make sure that they are treated consistently throughout
a technical text.

D5.1 - Writing support and feedback design

Collocations detection and extraction from a text can be done in various ways, which are
detailed in section 6.6, in the appendices.

3.2.3 Links Detection

Di scourse may take different © suchmsquéstoningSCL : ADi
proposing, arguing, critiquing, clarifying, negotiating, accusing, repairing, agreeingd are

as important as the artifacts around which, through which and into which the discourse

moves. 0 (St ahl HoweverOwhat wepconsideR dsugial is that moments of

coll aboration (Stahl, 2006) are characterized b
terms, true dialogue.

Discourse seems to be more than a simple sequence of utterances. For example,
Tannen sees discourse as related to music and discusses about repetition, dialogue,
and imagery as strategies to create involvement (Tannen, 1989). One essential attribute
that the above have in common is repetition and, related to it, rhythm. In fact, repetition
and rhythm are also some of the most important facts that we can abstract from life, from
the repetition of days, year seasons or generations, the rhythm of rain or other sounds in
nature. In fact, life is characterized by the rhythm of our hearts or by the natural cycles.
So, we could say that discourse and music are manifestations of life and, maybe, this is
the reason we feel the need to generate and to listen to them.

One of the main ideas of the approach that will be used in T5.1 is that utterances are

linked in threads. Consequently, links among utterances (in addition to those explicitly

mar ked by the wuser with ConcertChatos facility,
should be detected. In our approach two such kinds of links will be discovered using

NLP techniques: lexical chains and coreferences. In addition to merely repetitions of

words (via semantic proximity or coreferences), collocations should also be considered

for analyzing the polyphonic structure of a chat.

Lexical chains, according to Carthy & Stokes (2001), are sequence s of Ar el ated wo
in the text, spanning short (adjacent words or
(Carthy & Stokes, 2001). This chain is independent of the grammatical structure of the

text, being a bag of words that are similar from the semantic point of view and that

capture in it the cohesion structure of the text. An example of a lexical chain could be

London A city A capital A UK A Europe.

In cohesive and coherent texts, sentences are likely to refer to some concepts previously
mentioned (repetition) or concepts that are related to these. This is called reiteration and
it is a form of lexical cohesion. If we consider all the words that are related in this way we
obtain a lexical chain. Every word in such a chain is related by its predecessors by
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identity (repetition), reference or by being semantically related (Halliday, 1976; Hoey,
1991).

D5.1 - Writing support and feedback design

More details about approaches for computing semantic distances are given in
appendices (section 6.7).

Coreferences and anaphoras. The term deodr aeifserdeni n na
processing and computational Il i ngui stics
relationo (van Deemter & Kibble, 2000) .
this domain does not make a clear distinction between them and uses both of them in
the same context, treating them as similar (or identical) concepts. More formal, two noun
phrases (NP) are co-referring to each other if both of them resolve unambiguously to a
unique referent. On the other hand, NP A is said to be the anaphoric antecedent of NP
B, if and only if A is required for the interpretation of B. Thus, coreference is an
equivalence relation, but anaphoric relations are not reflexive, symmetric or transitive.
Coreferential links usually are anaphoric relations, but not all anaphora relations are
coreference links (e.g. bound anaphora).

The Greek etymology of anaphor denotes the act of carrying (or pointing) back upstream
in the discourse. According to Halliday

(presupposition) which points back to some

ri gorous definition for anaphor as N a
(containing fewer bits of disambiguating information, rather than being lexically or
phonetically shorter) to some entity (or entities) in the expectation that the receiver of the
discourse will be able to disabbreviate the reference and, thereby, determine the identity
of the entity. o The entity that antecedantedr
referent, while the process of determining the antecedent and thus the identity of the
referred entity is called anaphora resolution. Usually, both the antecedent and the
anaphor are having the same referent in the real world and are, therefore, coreferential
(Mitkov, 1999). Stricto sensu, coreference resolution is the process of identifying all the
coreference classes (or chains). A coreferential chain is formed when an anaphor and
more than one of the preceding entities (usually NP) have the same referent and are,
therefore, pairwise coreferential. In such cases, anaphora resolution is considered
successful, if any of the preceding entities in the coreferential chain is identified as an
antecedent.

There are many classifications of anaphora, but one of the most used in literature is that
of Hirst (1981). However, the most important types of anaphora are (Mitkov, 1999):
pronominal anaphora realized by anaphoric pronouns (e.g. he, she, it, they), definite
noun phrase anaphora (using either the same concept i repetition, or semantically
related ones) andone-anap hor a r e alNPz(e.dl If yoy areflaten yowwill not
find him). Another classification uses intra-sentential anaphors (the antecedent is in the
same sentence as the anaphor) and inter-sentential anaphors (the antecedent is in a
different sentence from that of the anaphor).

Section 6.8 from the appendices contains descriptions of several methods for resolution
of anaphoras and coreferences.
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3.2.4 Resources used for Lexical Chains Construction

According to Hirst & Budanitsky (2001), the main resources that could be used for the
task of constructing lexical chains are:

T

D5.1 - Writing support and feedback design

Dictionaries. Examples: Longman Dictionary of Contemporary English (LDOCE) -
56,000 headwords; Longman Defining Vocabulary (LDV) - 2,851-word (Kozima &
Furugori, 1993; Kozima & Ito, 1997).

Thesauri. Exampl es: R o gi emordssare Tlassifiedhin arausd 1000
categories, each of them being further refined in smaller groups of words that are
closely refined (Morris & Hirst, 1991); Bunrui-g o i hy o : dypeRapgnese
thesaurus (Okumura & Honda, 1994)

Semantic nets. Examples: Medical Subject Headings (MeSH) - 15,000 terms
organized on 9 levels.

WordNet (wordnet.princeton.edu). i words are grouped in synsets (sets of
synonyms) and these synsets are connected by IS-A relations by their
hypernyms (above) and hyponyms (below) resulting a set of trees that is in fact a
set of hierarchies and taxonomies. The other relations (antonymy - opposite
meaning, meronymy - part-of and holonymy - has-as-part) connect the synset
horizontally connecting them as a network. Researchers have intensively used
WordNet in order to determine semantic similarities.

FrameNet (framenet.icsi.berkeley.edu). 1 is based on Lexical Units (LU) that are
pairings of words with meanings. It contains more than 10000 LU and 6100 of
them are completely annotated in more than 825 semantic frames representing
more than 135000 annotated sentences. This resource has been used by many
researchers.

3.2.5 Significant Advanced Chat System Projects

Instant messaging (chat) has its disadvantages that lower the performance and quality of
the communication process. These are related to the manner used by chat systems to
treat problems like establishing the order of the utterances, treating interruptions,
communicating disagreements and resolving conflicts related to floor taking (Smith,
Cadiz & Burkhalter, 2000). All these disadvantages are caused mainly by three flaws in
the design of chat systems:

1. The lack of a clear link between an utterance and its issuer. This problem is

2.

3.

usually treated by using distinct colors for each participant, but there are studies
related to increasing the presence awareness of the chat users and increasing
the means of visualization of the conversation (Viegas & Donath, 1999).

The lack of information that an utterance is written by a participant. Although
many chat systems use a binary indicator to signal that a participant is writing
something, the development of the utterance is never offered real-time, but only
after the participant sends it to the server. Transmitting each letter or word of a
turn is not very advantageous as problems can appear with editing and deletion.
In face-2-face conversations, the way a participant builds the utterance (e.g., the
use of pauses) offers precious information about it, like doubt, refuse, etc.

The lack of control upon positioning an utterance in the conversation as a whole.
The turns of a chat are ordered accordingly to the moment they were issued and
not accordingly to the topic that each utterance implies. Thus, the position of
each turn is not sufficient to determine its context in the discussion or the
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