Chapter 5
An Empirical Study on Adaptable
Scripting

5.1 Learning Environment

Computer-supported collaborative learning (CSCL) describes a variety of educational
practices in which technologies are used primarily to create conditions under which
effective group interactions, which constitute the most important factor in collabo-
rative learning, are expected to occur (Dillenbourg et al. 2009). CSCL occurs at
various social levels (e.g., small group, class, knowledge community), across different
contexts (e.g., laboratory, classroom, field trips) and media (e.g., video, audio,
text-based). In the reported work asynchronous online discussions forum, which has
been regarded as a typical CSCL scenario (De Wever et al. 2006), will be introduced as
a prototypical CSCL-environment. More specifically, the learning scenario that is
going to be studied in this work includes learning with complex problem cases in
asynchronous online discussions. In this section three main issues will be illustrated.
First, how would asynchronous online discussions influence collaborative learning?
Second, how would learning with problem cases facilitate favorable interactions?
Third, what are the desirable cognitive and social processes in asynchronous online
discussions that would yield individual gain in learning outcomes?

5.1.1 Asynchronous Online Discussions

An asynchronous online discussion is defined as “a text-based computer-mediated
communication environment that allows individuals to interact with one another
without the constraint of time and place” (Hew et al. 2010, p. 572). Asynchronous
online discussions provide the means for discussions to occur. Discussions have
been identified as a key component of CSCL by educators and researchers (Ertmer
et al. 2007) on the one hand. On the other hand, students also regarded online
discussions as one of the most beneficial activities to their learning (Richadson and
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Swan 2003). There are different ways how asynchronous online discussions would
afford certain benefits from collaborative learning.

Firstly, asynchronous online discussions encourage active and equal participa-
tion in expressing one’s own ideas. Discussants in asynchronous online discussion
often express their opinions in writing. This form of communication facilitates
participation of those who hesitate to participate in spoken discussions (Vonderwell
2003). In addition, messages in asynchronous online discussions are often posted
anonymously or with code names, which further encourages participation (Fabos
and Young 1999). The written messages anonymously posted in asynchronous
online discussions reduce social cues, such as dialect, gender, skin colour etc.
“Because of the lack of social cues, it is more likely that people will pay more
attention to the content of the messages, thus creating an environment of equal
opportunity and reciprocity in roles” (Sugar and Bonk 1998, p. 3).

Secondly, asynchronous online discussions afford deep-level thinking.
Communication in writing is believed to promote higher levels of thinking than in
face-to-face discussion where the interactions happen spontaneously and quickly,
leaving little time for in-depth thinking (Marttunen and Laurinen 2001; Newman
et al. 1997). The very process of writing in itself allows time and also helps students
carefully construct their ideas. Furthermore, the reviewability and revisability of
messages in asynchronous online discussions would also support in-depth feedback
and reflective contribution (Suthers et al. 2008). For example, a study by Marttunen
and Laurinen (1999) found students in written discussions provided more structured
opinions than students in face-to-face discussions. Another study by Hawkes (2001)
found that asynchronous online discussion encouraged discussants’ critical reflec-
tion on content.

Thirdly, threaded discussions in asynchronous online discussions assist learning
from a socio-cultural perspective. Socio-cultural perspectives suggest that indi-
viduals learn by exchanging opinions or viewpoints with one another (Palincsar
1999). For the exchange of opinions to take place, sustained online discussions,
typically characterized by long discussion threads, should ideally be the pattern
since in long threads there are many exchanges of postings or notes for individuals
to share ideas, explore different perspectives, negotiate issues and create mutual
understandings (Hewitt 2005).

5.1.2 Learning with Complex Problem Cases

Learning with complex problem cases in asynchronous online discussions further
assists learning, as the problem/case-based method has been identified as an
effective practice in collaborative learning (Flynn and Klein 2001; Hmelo-Silver
2004). In case-based asynchronous online discussions, carefully constructed
problem cases are presented to discussion groups. These cases often consist of a
description of observable phenomena that are to be understood in terms of their
underlying theories central to a particular domain of study.
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Proponents of the case-based method argue that “case[s] make[s] learning rel-
evant and meaningful to the student through active participation in analyzing,
discussing, and solving real problems in a specific field of inquiry” (Flynn and
Klein 2001, p. 71). For example, in one of her statements for case-based reasoning,
Kolodner (1997) argued that a case-based reasoner learns by acquiring cases and
indexing them. The experience of solving cases or problems is an important
resource for students as they learn how to identify issues to pay attention to, how to
move forward, and how to project the effects of solutions they have come up with.
Initial analyses of the cases help students activate whatever knowledge, formal or
informal, they may have about the cases, which in turn, will facilitate the com-
prehension of subsequently processed information. When a group of students
comes together to discuss their different perspectives (if any), the critical reflection
upon their understanding of the cases help students deepen and elaborate their
knowledge (Schmidt et al. 2007). Furthermore, solving real problems shift the focus
of learning away from memorization of information to the application of theories,
principles, and techniques to practical situations. It helps prepare students to be
lifelong learners and adaptive experts (Hmelo-Silver et al. 2007).

5.1.3 Desirable Collaborative Knowledge Construction
Processes

Although there is evidence for positive effects of cased-based discussion groups on
learning attitude and performance (Flynn and Klein 2001), it has been argued that
the effectiveness of group discussions depends very much upon the extent to which
group members actually engage in productive interactions (e.g., exchanging and
negotiating opinions; Hmelo-Silver and Barrows 2008). From cognitive and
socio-cultural perspectives, the underlying cognitive and social processes of overt
activities during collaborative learning are the mechanisms for the advantage (or
disadvantage, when the processes are dysfunctional) of collaborative learning over
individual learning (van Blankenstein et al. 2011).

Cognitive processes of learning take place within the individual when learners
modify their own thinking and restructure their own knowledge. Social processes
are induced by joint activity where learners jointly construct and negotiate mean-
ings with each other. In the following, desirable collaborative knowledge con-
struction processes for learning in case-based asynchronous online discussions will
be introduced in more details.

5.1.3.1 Cognitive Processes

Cognitive processes describe how learners process learning materials and construct
knowledge individually. For example, to solve the collaborative task, learners may



78 5 An Empirical Study on Adaptable Scripting

activate their prior knowledge to interpret and process the learning materials. They
might also refer to specific new concepts that they ought to learn. Although cog-
nitive processes take place within individuals, opinions or output from peers could
be taken as input for individually cognitive processing, for example to re-structure
their own knowledge, when learning in a collaborative setting (Fischer et al. 2002;
Webb et al. 1995).

According to Chi’s taxonomy, cognitive processes could either be active, con-
structive, or interactive (Chi 2009). Being active means doing something while
learning, for example, posting messages during asynchronous online discussions.
Doing something is necessary, but not sufficient in online learning to acquire
knowledge. Constructive processes are characterized by learners’ production of
additional outputs. Learners are engaging in constructive processes only if they
undertake activities where the outputs contains ideas that go beyond and are not
explicitly presented in the learning materials. For example, if a self-explanation is
either nonsensical, or a verbatim utterance, then the underlying process is merely
being active. But if the generated self-explanation is a meaningful elaboration that
goes beyond the learning materials, then the underlying process is constructive.
Being interactive describes the social aspect of cognitive processes and will be
introduced later on. As Chi (2009) stated, constructive processes are more likely to
encourage modification and restructuring of one’s own knowledge and therefore,
represent high-level cognitive processing.

Similarly, Weinberger and Fischer (2006) differentiated in learning with com-
plex cases to what extent learners relate to case information, to what extent they
relate to theoretical concepts, and to what extent they construct relations between
theoretical concepts and case information. In their framework, constructing rela-
tions between theoretical concepts and case information describes high-level cog-
nitive processing, since it requires learners’ application of theory to solve problem
cases. This framework was taken in the current work to guide analysis, as the same
learning scenario, which is learning with complex problem cases in asynchronous
online discussions, was used in the current study as in their previous work
(Weinberger et al. 2002, 2005). The cognitive processes identified in the framework
are construction of problem space, construction of conceptual space, and con-
struction of relations between conceptual space and problem space. More details
concerning cognitive processes in this framework will be provided in the following.

The construction of problem space is required for learners to gain an under-
standing of the problem, which is a prerequisite to successfully solve a complex
problem. In order to understand the problem, learners select, evaluate, and relate
single components of problem case information. To construct problem space is
necessary, it has been shown however, to go beyond a concrete level of the problem
space may foster knowledge construction in learning scenarios based on complex
problems (Fischer et al. 2002).

In order to solve problems on the ground of theoretical concepts, learners need to
acquire an understanding of the theory. “The construction of conceptual space
comprises summarizing, rephrasing, and discussing theoretical concepts and
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principles” (Weinberger and Fischer 2006, p. 75). Learners construct relations
between individual theoretical terms or principles or they make distinction between
concepts. Constructing the conceptual space is essential to understand the theory to
be learned.

In order to apply a theory adequately and to solve a problem efficiently, the main
task in knowledge construction when learning with complex problems is to con-
struct relations between problem and conceptual space. Relations between con-
ceptual and problem space that learners construct can indicate to what extent
learners are able to apply knowledge adequately, as well as to what extent learners
approach a problem in detail. The construction of relations between conceptual
space and problem space indicates which concepts or principles learners resort to in
order to solve the problem. This type of cognitive activity represents a higher level
of knowledge construction, the constructive processes (Chi 2009), in
problem-oriented collaborative learning and has been found to be predictive for
individual knowledge acquisition (Weinberger and Fischer 2006).

5.1.3.2 Social Processes

From socio-cultural perspectives, discourse activities between an individual learner
and another person, who can be a peer, a teacher, a tutor, constitute the most
important factor in collaborative learning (Vygotsky 1978). In the field of CSCL,
interactions among peers have been given particular emphasis although without
excluding other interactions (Dillenbourg et al. 2009). It has been argued that peer
interactions make it more likely for learners to engage in negotiation of multiple
perspectives (Hogan et al. 2000), as peer interactions are more equal and horizontal
than the hierarchical or vertical interactions with teachers. A reconstruction of
cognitive structure can be initiated more easily in peer interactions than in inter-
actions with teachers (Webb and Mastergeorge 2003). Social processes describe
group learners’ co-construction of knowledge which means when learning in small
group learners construct knowledge together by applying individually hold
knowledge and negotiating the solutions to complex problems (Weinberger and
Fischer 2006).

But of course not all discourse activities are the same, concerning their contri-
bution to knowledge co-construction. As classified in Chi’s taxonomy, being
interactive is the highest level of knowledge co-construction processes underlying
collaborative learning (Chi 2009). There, being interactive means more than just
interacting in dialogues, as some dialogue patterns are in fact not interactive at all.
For example, it is often the case that one learner dominates and makes most of the
contributions and the other learning partners merely agree with a response like “ok”
or “great”. Interactive processes take place only if “both peers make substantive
contributions to the topic or concept under discussion, such as by building on each
other’s contribution, defending and arguing a position, challenging and criticizing
each other on the same concept or point” (Chi 2009, p. 83).
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The social processes described in Weinberger and Fischer’s framework likewise
depict how learners interact with each other, and how they relate their contributions
to contributions from their learning partners in solving the task (Fischer 2001;
Weinberger and Fischer 2006). Specific social activities vary in the degree of
transactivity, which is defined as reasoning that operates on the reasoning of
another (Teasley 1997). In the following paragraphs five social activities with
increasing degree of transactivity, which were identified in the framework from
Weinberger and Fischer (2006), will be introduced. They are namely externaliza-
tion, elicitation, quick consensus building, integration-oriented consensus building,
and conflict-oriented consensus building.

Externalization (of knowledge) means that learners explicate their knowledge
without reference to other contributions. Learners externalize what they know; this
may make (mis-)conceptions accessible to learning partners and bring about dis-
cussions. To externalize opinions to each other makes co-construction of knowl-
edge possible. Externalization may indicate prior differences between learners but
cannot be made responsible for variance resulting from collaborative learning.

“Elicitation has been described as using learning partners as a resource by asking
questions” (Weinberger and Fischer 2006, p. 78). Elicitation aims at initiating a
reaction and receiving information from the learning partners. Elicitation may foster
externalization and inspire further exploration when learners find gaps of under-
standing (Fischer 2001). Past research showed, however, that elicitation appeared to
facilitate knowledge construction only if learners asked task-related questions,
received help, and applied the help in the situation themselves (King 1994; Webb
1989).

Learners need to build consensus regarding the learning task in the process of
social negotiation, in order to reach a common goal, for instance, to solve a
complex problem. There are different styles in reaching consensus. Quick con-
sensus building has been described as learners simply pretending to accept the
contributions of their learning partners in order to continue discourses (Weinberger
and Fischer 2006). In this way, quick consensus building may not represent an
actual change of perspectives, but is rather a coordinating discourse type. Quick
consensus building may be detrimental to knowledge construction when learners
disregard other forms of consensus building in favour of quick consensus building.

In contrast to quick consensus building, integration-oriented consensus building
has been regarded as taking over and operating the perspectives of learning part-
ners. Integration-oriented consensus building indicates that learners “show a will-
ingness to actively revise or change their own views in response to persuasive
arguments” (Keefer et al. 2000, p. 77). Learners may come to better understanding
by adopting and integrating each other’s perspectives. Thus, integration-oriented
consensus building has been regarded as favourable social activity with high-level
underlying social processes. By building integration-oriented consensus, learners
may eventually establish and maintain shared conceptions of a subject matter.
Previous studies found, however, integration-oriented consensus building appeared
to take place rarely in collaborative knowledge construction (Weinberger et al.
2003).
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Conflict-oriented consensus building has been considered as an influential
component in collaborative knowledge construction (Teasley 1997). Conflict-
oriented consensus building has been described as disagreeing and modifying the
perspectives of learning partners (Weinberger and Fischer 2006). By facing cri-
tique, learners may be pushed to test multiple perspectives to solve the conflicts in
the process of social negotiation. This leads to more closely operation on the
reasoning of their learning peers and more elaborated arguments for their positions.
This reflective and constructive resolution of conflicts has been related to learning
(Chan et al. 1997).

These five types of social activities in the processes of collaborative knowledge
construction differ in the degree to which learners refer to the contributions of their
learning partners. Integration-oriented and conflict-oriented consensus building are
regarded as the most favourable types of social activities that relate to knowledge
construction. These two types of consensus building are in compliance with what
Chi (2009) identified as being interactive in collaborative learning. Prior findings
suggested, however, without instructional support, learners often engaged in quick
and superficial consensus building (Weinberger et al. 2003).

Summary

Asynchronous online discussions, as often used technology for CSCL,
encourage active participation and afford individual information processing as
well as social exchange. Learning in a CSCL environment, such as asyn-
chronous online discussions, involves discourse activities with multiple
underlying processes, including cognitive and social processes (King 2007).

5.2 Research Questions and Hypotheses

In the empirical study presented in this chapter, triads of learners collaborated in a
case-based online discussion environment in which they had to solve psychological
problem cases by aid of previously selected theories. The learning experience
consisted of two parts.

In the first phase (training phase), all triads were supported by aid of a collabo-
ration script similar to the script provided by Weinberger et al. (2005) (see Chap. 2).
In a second phase (treatment phase), the same triads had to solve other cases (based
on a different theory than in the training phase). During this phase, we implemented
three collaboration conditions: (a) a condition in which learners received no script
(NS); (b) a condition in which learners continued to receive the script from the
training phase, without having the opportunity to adapt it (non-adaptable script
condition; NAS); and (c) a condition in which learners were allowed to repeatedly
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adjust the script based on their self-perceived needs (adaptable script condition; AS).
This study aimed to answer two main research questions:

RQ1: To what extent does the adaptable collaboration script have effects on cog-
nitive processes of collaborative knowledge construction, compared to a
non-adaptable collaboration script or learning without script?

RQ2: To what extent does the adaptable collaboration script have effects on social
processes of collaborative knowledge construction, compared to a non-adaptable
collaboration script or learning without script?

As indicated in Chap. 3, we expect that an adaptable collaboration script will
facilitate cognitive and social processes of collaborative knowledge construction,
relative to learning with a non-adaptable script or learning without script.

In addition, we are interested in a third research question:

RQ3: Which pattern of discussion threads can be identified when learning without
script, with a non-adaptable script or with an adaptable script in a CSCL
environment?

A case study aims to explore how the pattern of discussion threads are changed
or shaped regarding collaborative knowledge construction processes by inducing a
collaboration script (a non-adaptable or an adaptable one) to a collaborative online
discussion is conducted. No hypotheses are established for the case study due to its
explorative character.

5.3 Methods

This section serves to illustrate the methodology of the empirical study, including
sample and design, learning environment, experimental phases, and measurement
of all the variables.

5.3.1 Design and Sample

To answer the research questions listed above, a one-factorial experimental design
with three conditions was used. The factor ‘adaptability’ (CSCL with a
non-adaptable script vs. CSCL with an adaptable script) was experimentally varied
(see Table 5.1). There was also a reference condition in which learners received no
collaboration script.

87 students from Ludwig Maximilians University (LMU) of Munich participated
in this study. The sample can be described as follows (see Table 5.2).

Most of the participating students (54) were from educational science and their
participation was required and counted as part of an assignment in a lecture. The



5.3 Methods 83

Table 5.1 Design of the experimental study

CSCL without script CSCL with a non-adaptable script | CSCL with an adaptable
(NS) (NAS) script (AS)

N = 27 students N = 30 students (10 triads) N = 30 students (10 triads)
(9 triads®)

“System logs were not saved for the 10th triad in this trial due to technical problems

Table 5.2 Demographic data NS NAS AS
f the participant
of the participants Gondor
Female 22 23 23
Male 5 7 7
Age 24.00 (3.70) 26.07 (6.72) 23.53 (4.50)

Values in parentheses are standard deviations

rest were from psychology, sociology or communication sciences. They got either a
certificate or hourly pay for their voluntary participation. The non-educational
participants were equally distributed across the three experimental conditions. All
participants were randomly assigned to small groups of three.

5.3.2 Learning Material and CSCL Environment

The students’ task was to analyze three authentic educational problem cases on the
basis of Weiner’s (1985) Attribution Theory in asynchronous online discussion
boards. This section will introduce the theoretical texts learners had to read as a
preparation, the problem cases that were used during collaboration as well as the
individual components of the online learning environment.

5.3.2.1 Theoretical Texts and Problem Cases

The learning subject was Weiner’s Attribution Theory (1985) and its application in
education. Students got a short description of the theory beforehand, which they
were asked to learn on their own. The theory mainly addresses the question how
students seek for causes for their academic success or failure. The theory allocates
causes for attribution to two dimensions, namely locality and stability. Locality
means that students attribute their success or failure internally (e.g., effort) or
externally (e.g., difficulty). Stability describes whether attributed causes are tem-
porally stable (e.g., talent) or variable (e.g., luck).

This classification system explains functional or dysfunctional attributions with
respect to learning motivation. Weiner (1985) assumes that in order to sustain
learning motivation, failures should be attributed to variable causes such as chance,
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while success should be attributed to internal, stable factors such as talent. Besides
the attribution of the concerned student him- or herself, attribution of other persons,
such as parents or teachers, may have equivalent effects on learning motivation. The
short theoretical text introduces also re-attribution trainings, which from the prac-
tical point of view may change the inappropriate attribution pattern and thereby
foster learning motivation. The theoretical text is from a previous study
(Weinberger et al. 2005). It is about one thousand words in length.

In the collaborative learning phase, students were asked to analyze three problem
cases from practical contexts that can be considered to be familiar to students.
These problem cases are complex and ambiguous, which require students to apply
Attribution Theory and to negotiate upon. These cases are from the previous study
from Weinberger et al. (2005) as well, each of which is about 150 words in length.
The description of problem cases was embedded into the online learning envi-
ronment, so that they were available to students while they posted their messages
and exchanged their opinions in small groups.

Since there was a training phase before students were about to learn the
Attribution Theory, atheoretical text that was about the Cognitive Theory of
Multimedia Learning (Mayer 2001), which was irrelevant to the learning subject,
was handed out to students as well. During the training phase, the task of the
students was to analyze three other problem cases with the help of the Cognitive
Theory of Multimedia Learning.

5.3.2.2 CSCL Environment: CASSIS

Group discussions were led in a web-based CSCL environment, which was a
revised version of the CASSIS environment (Stegmann et al. 2007; see Fig. 5.1).
CASSIS is an asynchronous discussion board in which three participants can post
messages that, apart from the experimenters, only the members of the learning
group could read. The participants were logged in with code names in an effort to
warrant anonymity, i.e. students from the same triad were unlikely to personally
know their peer members.

Upper left is the description of the task, which is to analyze the problem case
with the help of the according theory and discuss with peers. Middle left is a timer
that tells the students how much time left for the current task. Lower left is an
orientation map depicting which case the students is currently working on. Upper
right is case information and lower right is the discussion board where students can
post their messages.

5.3.3 Procedure

The experiment spanned over three hours and included four phases. (1) Individual
learning: participants read two four-page theory sheets and filled out questionnaires
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Fig. 5.1 Screenshot of the learning environment CASSIS

concerning demographic information and control variables. (2) Training: by
applying the Cognitive Theory of Multimedia Learning students learned how to
handle the learning environment and how the collaboration script works. (3) Chat:
before the collaborative learning phase, students chatted online to plan for the
coming phase. (4) Collaborative learning: students learned Attribution Theory and
its application in education either with the help of a non-adaptable script (the same
one they got during training), an adaptable script, or without script.

5.3.3.1 Individual Learning

First of all, students were introduced to the learning goals, which were to experi-
ence forms of virtual learning with new media and to learn a prominent theory of
Educational Science together with two learning partners. After that, they were
invited to an online questionnaire of demographic and control variables. At this
phase, participants were randomly assigned to small groups of three, and each
group was randomly assigned to one of the two experimental conditions. One week
before the experiment, students received the theoretical texts and information about
the general procedure and task of the online learning session. They were asked to
learn the theory before hand, individually. However, it was impossible to control
the time and effort students put into individual learning. Thus, domain-specific
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knowledge was therefore measured at the very beginning of the collaborative
learning phase, (see Sect. 5.3.3.4) to avoid bias caused by individual learning.

5.3.3.2 Training

To start the online learning session, each student was equipped with a standard
MacBook with web-browser (Firefox). With the help of this, students could com-
municate with each other within small groups via CASSIS. Students in triads were
given socio-emotionally neutral code names (Ahorn, Birke, and Pinie). Immediately
after students logged in CASSIS with code names, they were informed about the
individual components of the learning environment (task description, timer, ori-
entation map, etc.) by a standard video instruction. After that, they were asked to
read cases and write messages against the Cognitive Theory of Multimedia
Learning, which is unrelated to the learning subject (Attribution Theory). Their
discussion was supported by a peer-review script. The training phase aimed to help
students get familiar with the online learning environment and get to know how the
collaboration script works, which was important especially for the realization of
adaptability, since students could not be expected to adapt the collaboration script
appropriately without having made experiences on how the script worked.
Students’ discussions during the training phase were not assessed.

5.3.3.3 Online Chat

After a short break, students were guided to the collaborative learning phase in the
same environment. Before their group work, there was a 4-min online Chat, within
which students were asked to make strategic planning for the coming collaborative
learning phase. In addition, students in the adaptable scripted condition were pro-
vided with opportunities in the Chat to adapt parts of the peer-review script (see
Sect. 5.3.4.3), which was the role distribution.

5.3.3.4 Collaborative Learning

In this 70-min collaborative learning phase, the task of the students was to discuss
three problem cases on grounds of the Attribution Theory. Here students got
another standard video instruction by which they were introduced to the specifics of
the individual experimental conditions. From the moment that all three participants
in the same group finished watching the video instruction, the learning environment
worked automatically, depending on the experimental condition. During this col-
laborative learning phase, a copy of the theory text was available to each student to
support them in analyzing the cases. The whole discourse was recorded by means of
the discussion boards within which the participants communicated.
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5.3.4 Experimental Conditions

The implementation of CSCL without script, collaboration with a non-adaptable
script and collaboration with the aid of an adaptable script will be illustrated below.

5.34.1 CSCL Without Script

Students in the NS condition worked on the case analyses without support of a
collaboration script. They were allowed to switch between the three discussion
boards and freely work on any of the three problem cases through navigation (see
Fig. 5.2).

Within each discussion board new contributions (initial messages) that start a
discussion thread could be posted or existing messages could be answered in order
to continue a discussion thread.

5.3.4.2 CSCL with a Non-adaptable Script

Students in the non-adaptable script condition worked on the case analyses with the
help of a peer-review script (Weinberger 2005; see Table 5.3), which assigned two
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Fertig

Fig. 5.2 Screenshot of the Learning Environment CASSIS in the NS condition. Middle left is a
navigation through which students can switch between different problem cases
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Table 5.3 Peer-review script for one of the three cases with respective time limits

Student A (analyst)

Student B (critic)

Student C (critic)

Initial analysis (12 min)

Constructive critique®
(8 min)

Constructive critique®
(8 min)

Responses to both critics®
(10 min)

Constructive critique®
(6 min)

Constructive critique®
(6 min)

Responses to both critics®
(8 min)

Constructive critique®
(4 min)

Constructive critique®
(4 min)

Concluding analysis
(10 min)

“These activities were facilitated by prompts (see Table 5.4)

Table 5.4 Prompts to
support the roles of critic and
analyst

Prompts for the role of critic

These aspects are not clear to me yet

We have not reached consensus concerning these aspects

My proposal for an adjustment of the analysis is

Prompts for the role of analyst

Regarding the desire for clarity

Regarding our difference of opinions

Regarding the modification proposals

different roles (role A: analyst for one of the three cases and role B: constructive
critic for the other two cases) to individual learners in a small group.

Role A (analyst) took over the responsibility for the preliminary and concluding
analysis on one case and responding to critiques from his or her learning partners on
the same case. In the role of critic (role B) students were required to constructively
criticize their partners’ analyses of the two other cases. Each student took the
analyst role for one of the three problem cases and the critic role for the other two
cases. The execution of the two roles was supported by interaction-oriented prompts
(see Table 5.4), which were automatically inserted into the message field in order to
help students play their roles successfully. In addition, there was a time limit for
each sub-activity.

5.3.4.3 CSCL with an Adaptable Script

In the adaptable script condition the peer-review script introduced above was
adaptable. “Adaptability” in the current study was operationalized by (1) providing
students self-control over role distribution, which means, distribution of
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Fig. 5.3 Screenshot of the Chat in the Adaptable Script Condition (Upper left learners can choose
for which of the three cases they would like to play the role of analyst)

responsibilities for case analyses was not determined by the collaboration script, but
was based on students’ group decision during Chat (see Fig. 5.2) and (2) providing
students self-control over their use of interaction-oriented prompts, which means,
students were allowed to switch on/off the prompts according to their own per-
ceived needs (see Fig. 5.3). It is students’ individual decision whether they would
like to use the prompts or not (Fig. 5.4).

5.3.5 Operationalization of Dependent Variables

Discourse data, which was recorded by means of the discussion boards within
which the participants communicated during the collaborative learning phase, was
assessed from different dimensions. Cognitive and social processes of collaborative
knowledge construction were coded with the help of the coding system developed
by Weinberger and Fischer (2006).

First of all, two independent coders segmented 10% of all discourse data into
units of analysis (Chi 1997), which were meaningful pieces of stated or declared
messages in the current study (most often is a sentence with a punctuation mark or a
question mark, but it could be also a single word or a group of sentences). Accuracy



90 5 An Empirical Study on Adaptable Scripting

Dwe Bewbeten Ancht Cheonk Loeechen Bfns  Hife

@ -»-@ ’I\ heage e karsten-stigmana,de eden opid/ sep_10 0T NemeChasts 12 il - G

o VR ¥ | Letmmgebung rur Attsibmticost_ |j

s i 5] CASSIS Online-Lernumgebung =
unidar; [ en o F
Gocdmrreeas Fall Mathe

Attnbubcnsthecns und
orstellan Sip mindestens aing Als Praktiant an enem Gymnaswm sind Si bis enem schulpsychokgachen
achiebands Andlyse 2 Beratungsgesprach mt Mechael Petars, emem Schiler der zehnten Klasse

Jodem Falt anwesend:

“Irgendwie wird mir emeer Karer, dass Matha enfach mcht men Fach ist,
Latztes Jabr ware ich fast durchosfalen. Frau Weber, das st mene
Mathe-Lehverin, hat Tu mir gesag, dass ich mich ganz schon anstrangen misse,
wenn ich de Neunte schaffen wollte. Meine Eitem haben eigentich ganz qut
reagert, als ich e Sache erzahit habe. Naja, hat Mutter gesagt, schbefich
sind w ja ae bene "Leuchiten” in Mathe. Mein Vater hat gegrrst. Dann hat er

Ihnen verbleden noch &
Minuten (52 Minuten
rgesamt), [hre perscriche
Aufgabe: Schreben Se ene

Purkte bel denen wir noch nicht onstruktive Kritk nur ersten

ner Merung sad Analyse deses Falls! #rzahit, wie er bes semer Abschiussprufung nur mit viel Abschreben und
FALL MATHE Spackzettein und gerade noch 5o sene Matheklusur bestanden hat. Du Peters,
sagte Papa dann, seien schon damals der Schrecken der Mathematidetrer
FALL KLASSENTREFFEN gewesen. Ich habe dese Story dann bei enem Schulfest leicht angesuselt
wrmal der Frau Weber erzihit. Si hat gesagt, dass s dess Ausreds micht
FALL ASIEN schischt finde, Aber eben auch mcht gut, ene Ausreds eben, und man kinng

sich auch noch andere enfallen Lissen, um sene hemmalschreends Faubeit 1u

Fal begrinden. Das betzte Schuljshr habe ich noch geschafft, aber ich bin wirkich
/ Mathe '\ gespannit auf das neve Schutjahr!®
[
| | Titek:
3 Fall
Vorschiage fur ene ol Kamer
Verinderung der Analyse: Az [
e’

Fig. 5.4 Screenshot of the learning environment CASSIS in the adaptable script condition. On the
left side learners can choose which prompt they would like to use by posting messages in the text
field down there and clicking on the button ‘Kritik einfiigen’; or they can switch off all the prompts
by clicking on the ‘Schliefien’ button

on segmentation was 93%, reaching to a Cohen’s Kappa of x = 0.85. The
remaining 90% of the material were then segmented by the trained coders
individually.

Secondly, each of the resulting segments was rated as either on-task or off-task.
On-task means the learners attempt to solve the task at hand (e.g., “Should we start
now to apply what we learned from the attribution theory?”) while off-task means
learners talk something unrelated (e.g., “What bad weather it is!”). Accuracy of
rating was 96%, k = 0.83 (based on 10% of all segments; henceforth the same
criterion for calculating inter-rater agreement was applied).

In a last step, each on-task utterance was coded from both a cognitive and a
social dimension based on the framework from Weinberger and Fischer (2006).
Both coding schemes are introduced in more detail below.

5.3.5.1 Measure of Cognitive Processes

According to Weinberger and Fischer (2006), when learning with complex cases,
cognitive processes describe how learners construct the problem space, the
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conceptual space, and the relation between problem and conceptual space. An
utterance is coded as construction of problem space when learners try to gain an
understanding of the case by selecting, evaluating, and relating individual com-
ponents of case information (e.g., “The student in the case thought that he failed in
an exam because of inability”). Construction of conceptual space is defined as
when learners try to gain understanding of the theory by constructing relations
between individual theoretical terms or principles (e.g., “Internal stable attribution
of failure has negative effects on learning motivation.”). Construction of relations
between problem space and conceptual space describes discourse activities when
learners resort to theoretical concepts in order to solve problems (e.g., “The student
is attributing internally stable when he took ability as the reason of his failure.”).
The category “construction of relations between problem space and conceptual
space” is considered as representing the highest quality of knowledge construction,
since by applying theoretical concepts to a problem, students undertake activities
that as an output produce ideas that go beyond the presented learning materials. As
individuals vary in the amount of overall contributions, the percentage of utterances
coded as construction between problem space and conceptual space in all cognitive
utterances was taken as the indicator of the quality of cognitive processes of col-
laborative knowledge construction for each individual learner in order to avoid
biases caused by more or less individual contributions in general (Weinberger
2003). Accuracy of coding on cognitive processes was 94%, Cohen’s k¥ = 0.73.

5.3.5.2 Maeasure of Social Processes

Social processes of collaborative knowledge construction describe to what extent
learners refer to contributions of their learning partners (Fischer et al. 2002).
Externalization (of knowledge) means that learners explicate their knowledge
without reference to other contributions. Most often the initiating message to start a
discussion thread is coded as externalization (e.g., “The attribution theory says...”).
Elicitation has been described as taking peers as a resource by asking questions.
Elicitation aims at provoking reactions from the learning partners (e.g., “What kind
of attribution is ‘luck and chance’, would you like to give an example?”).

Quick consensus building is described as learners simply make agreement in the
form of a short sign of approvals or affirmatively repeat utterances (e.g., “I agree
with you in every respect”). Integration-oriented consensus building indicates that
learners adopt and integrate each other’s perspectives to gain a better understanding
of the learning material (e.g., “And of course not only the teacher, but also the
parents’ attitude matters, I agree with this point”). Conflict-oriented consensus
building describes how learners disagree and modify the perspectives of learning
partners (e.g., “but I think it’s not the right thing to do when you try to persuade
Michael that his failure results from the environment”).

Integration-oriented and conflict-oriented consensus building are regarded as the
most favourable types of social activities that relate to collaborative knowledge



92 5 An Empirical Study on Adaptable Scripting

construction (Weinberger and Fischer 2006). Percentages of utterances coded as
integration-oriented and conflict-oriented consensus building in all utterances coded
as social processes were taken as indicators of the quality of social processes.
Accuracy of coding on social processes was 94%, Cohen’s k = 0.91.

5.3.6 Control Variables

Although not being manipulated, the control variables are regarded as moderators
that might explain the variance in collaborative knowledge construction processes
and individual learning outcomes when learning with collaboration script in a
CSCL environment.

5.3.6.1 Domain-Specific Prior Knowledge

Students’ domain-specific prior knowledge was assessed by the initial individual
analysis of one of the three problem cases before their group discussion during
collaborative learning phase. The initial unsupported case analysis by an individual
student was coded against a check list from a previous study (Stegmann et al.
2007), which employed the same cases in a CSCL environment. The check list
itemizes possible correct relations between the case and the attribution theory (e.g.,
“Her friend is attributing externally when she took difficulty of the task as the
reason of her failure.”). By checking the individual analysis the number of correct
relations an individual learner pointed out was calculated as the indicator of indi-
vidual’s domain-specific prior knowledge. Inter-rater agreement was 91%,
amounting to a Cohen’s Kappa of x = 0.78.

To avoid biases caused by discrepancy in difficulty among the three problem
cases, z-values within each case were calculated to make students’ prior knowledge
comparable across different cases.

5.3.6.2 Internal Collaboration Scripts

Students’ internal collaboration scripts were assessed by an open ended question at
the very beginning of the training phase, after the video instruction. The question
asked learners to describe how they would like to organize their group work, more
specifically what steps they would like to take and why.

More specifically, students’ answers to this open question were differentiated
whether a contribution represented “task specification” (e.g., “I suggest that we read
and summarize our analyses in the discussion thread.”), “role distribution” (e.g.,
“each of us takes one case”) or “sequencing” (e.g., “We should firstly work on our
own analyses.”). The inter-rater agreement regarding coding on internal
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collaboration scripts was 87%, and the inter-rater reliability was Cohen’s x = 0.71.
The occurrence of these codes was counted and the resulting sum scores were used
as an indicator of internal collaboration scripts.

5.3.6.3 Initial Intrinsic Motivation

Students’ initial intrinsic motivation before they undertook this experiment was
assessed by the “Academic Motivation Scale” (AMS) from Vallerand, Blais, Bri¢re,
and Pelletier (1989) during the pre-test phase (see Appendix 5), which measures a
relatively stable construct of motivation towards education amongst college and
university students. The intrinsic motivation sub-scale of AMS included twelve
items (e.g., “I go to college for the pleasure I experience while surpassing myself in
my studies.”), with Cronbach’s o = 0.92 in the reported study.

5.3.7 Statistical Analyses

The data in the present study had a hierarchical structure. The individual students
and the randomly formed small groups could be defined at separate levels of a
hierarchical system (Hox 2010). In this respect, the assumption of independency for
using unilevel statistic techniques was violated. This meant that in the present
study, the data from individual students within a group could not be treated as
completely independent because of their shared group experiences (Hox 2010).
Therefore, hierarchical linear modelling was applied.

To investigate the research questions aforementioned, two-level models were
built. A random intercept null model was calculated as the very first step, which
only estimates the intercept for the specific dependent variable, without involving
any explanatory variables. Random intercept models other than random slope
models were taken for the reason that it was not the random variance between
groups but the systematic variance between experimental conditions which was of
interest in the current work. Therefore, random intercept models were taken to
control the random variance between groups rather than to estimate it, as done by
random slope models. In the null model, the total variance of the according
dependent variable was decomposed into between-group, and between-student
variance. As a next step, predictive variables were added to the null model to test
the hypotheses.

The descriptive results were calculated with PASW statistic 18. HLM 6.08
(Raudenbush et al. 2004) was used to perform the multilevel modeling. Model
estimation was based on the Restricted Maximum Likelihood (RML) solution. At
individual level ground centering was used. At group level no centering was used.
All analyses assume a 95% confidence interval.
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5.3.8 Qualitative Approach

The quantitative approach to analysis of collaborative knowledge construction
processes quantified the cognitive and social processes with the aid of respective
coding scheme. Qualitative analyses might further reveal the differences that a
non-adaptable script and an adaptable script brought about to learning processes in
collaboration in a CSCL environment, which was asynchronous online discussion
in the current study.

One group from each of the two experimental conditions was randomly selected
for case studies. In general, case analysis means a search for patterns in data
(Neuman 1997). According to Yin (2003) there are three general analytic strategies
for analyzing cases: relying on theoretical propositions, thinking about rival
explanations, and developing a case description. Here the third strategy, developing
a case description, was used to provide further information about the collaboration
processes in addition to the quantitative analysis.

Within the selected group, one of the three problem cases, which was case
‘Math’, was analyzed qualitatively. Discourse activities on case ‘Math’ were
described with respect to all available information, including the number of mes-
sages, the author of each message, the length of each message, character of each
message (prompted or not), original text of each message, number of discussion
threads, and the length of each discussion thread. To keep the originality of the
messages, texts were not translated.

The information from the detailed described group was used to explore the
pattern of discussion threads in a specific experimental condition. Once the pattern
was identified or uncovered, two other groups from the same experimental condi-
tion were randomly selected aiming at providing evidence for reliability (Yin 2009).
The original messages of the other two groups in each condition were spared from
presentation but the structure of discussion threads, which helped validate the
pattern of discussion threads identified in the detailed presented group in the same
condition.

5.4 Results

Quantitative results of the study will be reported on grounds of all 60 participants.
The results will be reported following the sequence of research questions in
Sect. 5.2. After reporting results from quantitative analyses, results from the case
studies on grounds of three groups in each experimental condition will illustrate the
pattern of discussion threads when learning with or without script. At the end of this
section, there will be a short summary of all empirical findings.
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5.4.1 Preliminary Analyses

Before performing statistical analyses related to the research questions, it was
checked whether learners in the three experimental conditions were comparable
with respect to their learning prerequisites, including domain-specific prior
knowledge, internal collaboration scripts and initial intrinsic motivation (see
Table 5.5).

On initial intrinsic motivation there was a significant difference across the three
experimental conditions (F(3 84y = 3.85, p < 0.05). Students in the AS condition
had higher initial intrinsic motivation than those in the NAS condition (p < 0.05;
with Bonferroni Post Hoc test). On none of the other measures significant difference
across the three conditions was found (F(; g4y = 0.05, n.s., for domain-specific prior
knowledge; F(2 g4y = 0.97, n.s., for internal collaboration scripts). To avoid biases
of effects of the treatment on the post-test measures, however, all aforementioned
individual learning prerequisites were taken as control variables in all of the fol-
lowing analyses.

5.4.2 Effects of Adaptable Script on Cognitive
Processes (RQI)

First, results from descriptive analyses concerning the cognitive processes of col-
laborative knowledge construction in each experimental condition are reported in
Table 5.6. As can be seen from the descriptives, cognitive processes are clearly
unevenly distributed. The main cognitive process of students across all three
experimental conditions was the construction of relations between conceptual space
and problem space. Students engaged least in cognitive processes to construct the
conceptual space (5% and below).

Descriptive statistics suggest differences among experimental conditions. The
adaptable script reduced the frequency of overall cognitive processes, compared to
the fixed script. The percentage of high level cognitive processes (construction of
relations between conceptual space and problem space), however was higher when
learning by aid of an adaptable script (76%), when contrasted to learning without
script (57%).

Table 5.5 Descriptive analyses of control variables

NS NAS AS
Domain-specific prior knowledge® 0.22 (1.23) 0.14 (0.88) 0.20 (0.71)
Internal collaboration scripts 2.38 (0.71) 2.10 (0.83) 2.22 (0.77)
Initial intrinsic motivation 4.05 (1.72) 3.39 (1.68) 4.45 (1.00)

“Standardized score (see Sect. 5.3.6.1)
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Table 5.6 Frequencies and percentages of the three cognitive processes

NS NAS AS
Mean (SD) % Mean (SD) % Mean (SD) %
Construction of problem 2.81 (2.99) 38 2.67 (2.54) 27 1.77 (2.42) 21

space
Construction of conceptual 0.48 (0.98) 5 0.33 (0.80) 4 0.20 (0.55) 3
space
Construction of relations 5.15@.25) |57 |7.10(4.54) |69 |5.00@393) |76
between conceptual and
problem space

To test RQI1 about the effect of the adaptable script on cognitive processes,
results from multilevel modelling are presented in Table 5.7.

The null model showed that the between group variance was significantly dif-
ferent from zero (y° = 68.41, df = 28, p < 0.001), and explained 33% of the total
variance on the dependent variable (Intra class correlation (ICC) = 0.33). ICC
indicates that the between group variance should be taken into account, multilevel
modeling is hence an appropriate method for hypotheses testing.

In model 1, the independent variable (adaptability of collaboration script) was
computed with possible explanatory variables at individual level serving as
covariates. Shown in model 1, the quality of cognitive processes was significantly
higher when learning with an adaptable script, in comparison to that when learning
without script (f = 0.21, p < 0.05). There was no significant difference between the
NAS condition and the NS condition with respect to the quality of cognitive
processes.

Model 4 was basically the same as model 1, with the NAS condition as refer-
ence. Results in model 4 revealed that learning with an adaptable script led to no
higher quality of cognitive processes when compared to a non-adaptable script.

Results reported in model 2 and model 5 showed that there was no interaction
between domain-specific prior knowledge and adaptable script with respect to the
quality of cognitive processes.

It was shown in model 3 and model 6 that there was an interaction between
internal collaboration scripts and external collaboration script. Compared to the NS
condition, a non-adaptable script or an adaptable script inhibited students’ internal
collaboration scripts from playing a positive role in their performance on cognitive
processes of collaborative knowledge construction.

5.4.3 Effects of Adaptable Script on Social Processes (RQ2)

With respect to social processes of collaborative knowledge construction, firstly,
results from descriptive analyses in each experimental condition are reported in
Table 5.8. The most often occurring social processes across all three experimental
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Table 5.8 Frequencies and percentages of social processes

NS NAS AS

M (SD) % M (SD) % M (SD) %
Externalization 2.81 (3.76) 25 2.70 (2.69) 21 2.47 (3.53) 21
Elicitation 0.30 (0.72) 3 0.67 (0.96) 6 0.40 (0.67) 3
Quick consensus building 0.78 (1.15) 8 0.57 (0.94) 6 0.53 (0.86)
Integration-oriented 5.67 (4.55) 54 6.23 (4.67) 58 4.63 (3.56) 61
consensus building
Conflict-oriented consensus 0.81 (1.33) 9 1.13 (1.48) 9 0.63 (1.16) 9
building

conditions were the integration-oriented consensus building and externalization.
Students engaged least in social processes of elicitation.

Descriptive results suggest differences among experimental conditions. The
adaptable script reduced overall social processes relative to NS and NAS condition.
The percentage of higher level social process (integration-oriented consensus
building) was, however, higher when learning by aid of a collaboration script,
especially by an adaptable script (61%), when contrasted with learning without
script (54%). Regarding conflict-oriented consensus building, which also represents
a high level social activity of collaborative knowledge construction, there was
descriptively no difference across the three experimental conditions (9% in all three
conditions).

To test RQ2 about the effect of adaptable script on the quality of social processes
of collaborative knowledge construction (percentage of integration-oriented con-
sensus building as well as conflict-oriented consensus building), multilevel mod-
eling was performed and results are reported in Tables 5.9 and 5.10.

The null model shows that the between group variance was not significantly
different from zero (y° = 34.28, df = 28, n.s.). Between group variance explained
11% of the total variance on the dependent variable (ICC = 0.11).

Results presented in model 1 and model 3 showed that an adaptable script had
neither positive nor negative effects on social processes of integration-oriented
consensus building, compared to a non-adaptable script. When contrasted to NS
condition, learning with the aid of a collaboration script, either a fixed one or an
adaptable one, did not give rise to a higher quality of social processes with respect
to integration-oriented consensus building.

Tested in model 2 and model 4, there was no interaction between internal and
external collaboration scripts on social processes of integration-oriented consensus
building. Internal collaboration scripts had no significant effect on social processes
of integration-oriented consensus building in any of the three experimental
conditions.

As for integration-oriented consensus building, both the non-adaptable script and
the adaptable one had no effect on social processes of conflict-oriented consensus
building (shown in model 1 and model 3 in Table 5.10).
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Shown in model 2 and model 4, there was interaction between internal and
external collaboration scripts on social processes of conflict-oriented consensus
building (f = 0.09, p < 0.05). Internal collaboration scripts had negative effects on
conflict-oriented consensus building when learning without script. When learning
with an adaptable script, internal collaboration scripts had a positive effect on social
processes of conflict-oriented consensus building.

Seeing from the results reported above in Tables 5.9 and 5.10, collaboration
scripts, neither a non-adaptable nor an adaptable script, had any effect on social
processes, relative to learning without script. Internal collaboration scripts inter-
acted with adaptable script on social processes of conflict-oriented consensus
building.

5.4.4 Effects of Collaboration Script on the Pattern
of Discussion Threads (RQ3)

In this section, three groups from each experimental condition were randomly
selected and presented in the following. Within each group, discourse on one of the
three problem cases (case ‘Math’) was analyzed qualitatively. One of the three
groups in each experimental condition will be presented with all the available
information, including the number of messages, the author of each message, the
length of each message, character of each message (prompted or not), number of
discussion threads, length of each discussion thread, structure of discussion threads,
and content of each message (original text). The original text of the other two
groups from the same condition will be saved from presentation. This detailed
presented group in each condition is for exploration, while the other two groups in
the same condition provide evidence of reliability.

5.4.4.1 Discussion Threads in the NS Condition

In the following, discourses (on case Math) of a learning group without support of a
collaboration script (NS) will be analyzed. The problem case the students were
required to analyze and discuss was about a fictional student who is subject to a
variety of attributions regarding his in-class-failure in mathematics. Ahorn (nick-
name) in this NS group was a 29 year old female; Birke was a 23 year old male;
and Pinie was a 29 year old female. The three participants were 2nd- semester
students at the University of Munich from educational science, when they under-
took this experiment.

As Fig. 5.5 shows, there were seven messages posted on case ‘Math’. Four out
of the seven messages were from Pinie, one from Ahorn, two from Birke (Fig. 5.6).

Pinie started discussions by providing a first analysis of the problem case. There
were 187 words in this message (Fig. 5.7).
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SSIS Online-Lernumgebung I
-9 Endanalyse - rinie ,

L‘Q:’ Mathe-Analyse - pinie ,
- Kritik zu MATHE - Ahorn ,
- Kritik2 - pinie ,
-9 external Stabil - sirke,
‘"0 KritikKritik - pinie ,
“-@ KritikKritikKritik - sirke ,

l'“““T

"=

i n Ei machen

Ubersichtsseite aktualisieren

Fall Mathe

Als Praktikant an einem Gymnasium sind Sie bei einem schulpsychologischen
Beratungsgesprach mit Michael Peters, einem Schiler der zehnten Klasse
anwesend:

"Irgendwie wird mir immer klarer, dass Mathe einfach nicht mein Fach ist.

Fig. 5.5 Discussion Threads in the first NS group

Ahorn developed a discussion thread by responding to the first message. There
were 136 words in this message (Fig. 5.8).

Pinie further developed this discussion thread by feeding Ahorn’s suggestion
back. There were 24 words in this message (Fig. 5.9).

The second discussion thread was developed by Birke, also by answering Pinie’s
first analysis. There were 42 words in this message (Fig. 5.10).

The fourth message was the response from Pinie to Birke. There were 18 words
in the message (Fig. 5.11).

The sixth message was Birke’s feedback to Pinie. There were 21 words in this
message (Fig. 5.12).

The seventh message was the last message on case ,Math’, posted by Pinie. It
was the final analysis of the problem case based on the first analysis and her
discussions with Ahorn and Birke. There were 256 words in this message.

On average there were 48 words in each message during discussion. The first
analysis was not counted as a message during discussion as it was posted before
discussion started. The final analysis was not counted as discussion as well, because
it was rather an individual product after discussion. Although there was no support
from the peer-review script during their group work, students in this group orga-
nized their discussion the way the peer-review script required. As there was a
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1st message titled ,, Mathe-Analyse

posted by Pinie at 17:34 ,10.6.2010

1. abschnitt:

die lehrerin attributiert internal variabel, was grundsitzlich giinstig ist fiir die leistungsmotivation, es handelt sich hierbei um

eine sog. fremdattri ion, die mogli weise zu einer reattributation beim schiiler fithren kénnte.

2. abschnitt:

Die Mutter attributiert zwar znéchst internal stabil (begabung), was sich ig auf die lei ivation

auswirkt, in bezug auf Misserfolge.

3. Abschnitt:

Der Vater attributiert external variabel (Gliick, Zufall), was sich zwar giinstig fiir die Leistungsmotivation bei Misserfolgen

auswirkt , aber uniinstig fiir die Lei ivation bei Erfolgser

4. Abschnitt:

die Peters seien schon immer

in mathe g ist eine internal satbile Attrib, die sich bei Misserfolgserlebnissen

ungiinstig auf die Leistungsmotivation auswirkt.

5. Abschnitt:

Die Lehrerin attr. wieder internal- variable (anstrengung). auch wieder eine Fremdattribut die sich giinstig auf die

lernmotivation auswirken soll.

6. Abschnitt:

niichstes schuljahr: schiiler hat ein kleineres Selbstkonzept (sagt man das s0???) und attribtiert wieder external-variable, also

interprtiert seine leitsungen als zufillig oder gliicksfall, und nicht aufgrund seiner anstrengung!

external-stabile Attrb. taucht hier meiner meinung nach nicht auf!? héchstens in dem sinne, dass sich die schwierigkeit der

Aufgaben im niich huljahr erhohen werden, und der schiiler dadurch wieder misserfolge haben wird...

Fig. 5.6 First message in the first NS group

training phase before their collaborative learning (see Sect. 5.3.3.2), students in this
NS group obviously internalized the script quite well and were able to apply the
internalized script implicitly to guide their collaboration. Pinie in this unscripted
group implicitly played the role of analyst, who was responsible for the first and
final analysis and response to critic. Ahorn and Birke implicitly played the role of
critic, whose task was mainly to provide constructive critique to the first analysis
and negotiate with the analyst on different opinions. This group can be regarded as
the ‘trained scripted’ group.

To provide evidence for reliability of the discourse structure when learning
without script, two other NS groups were randomly selected and the discourse
structures in these two groups will be presented below. Figure 5.13 showed how
discussions proceed in the second NS group.
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3rd message titled ,, Kritik zu MATHE “

posted by Ahorn at 17:49,10.6.2010

Hallo. ich stimme mit dir iiberein, was die Arten der Attribution angeht. Ich wiirde aber unbedingt noch einleitend die Theorie dahinter
erkldren, also die 2 Dimensionen und die 4 Kombinationen, die sich daraus ergeben. Auerdem fiinde ich es leichter verstindlich, wenn
die Positionen einfach zusammengefasst wiirden. Lehrerin sieht es so, Mutter so, Vater so und was der Junge am Ende fiir sich da
rauszieht. Der abschnittsweise Ablauf ist zwar richtig, aber man springt immer so hin und her. Als 'Pidagoge’ wiirde ich zu dem Fall
generell sagen, die Eltern machen hier echt Mist, was Fremdattribution angeht. Dadurch, dass sie dem Jungen indrekt bestitigen, dass er
nix dafiir kann, verstirken sie seine internal-stabile Attrbution. Die Lehrerin versucht ihn zu motivieren, aber hat nicht genug Einfluss,

um gegen die Eltern anzukommen. Verdeutlicht die Zusammenarbeit von Eltern und Schule.

Fig. 5.7 Second message of the first discussion thread (the third message in all seven messages)
in the first NS group

5th message titled ,, Kritik 2 «

posted by Pinie at 17:53,10.6.2010

da wir ja alles wissen worum es geht, habe ich mir die schreibarbeit gespart und die theorie nicht eingangs erldutert! ansonsten gehen

wir konform!

Fig. 5.8 Third message of the first discussion thread (the fifth message in all seven messages) in
the first NS group

2nd message titled ,, external Stabil ¢

posted by Birke at 17:40,10.6.2010

Finde es insgesammt sehr gut, vorallem die aufschliisselung nach den einzelnen Aussagen.Glaube aber nicht das man bei den hoheren
Anforderungen im nichsten Jahr von stabiler attribution reden kann, da sich die Schwierigkeit ja verindert aber bin mir da auch nicht

sicher.

Fig. 5.9 s Message of the second discussion thread (the second message in all seven messages)
in the first NS group

4th message titled ,, KritikKritik

posted by Pinie at 17:50 ,10.6.2010

bezieht sich die stabilitit nicht darauf, dass man eh nichts daran éndern kann? oder bin ich jetzt blod??

Fig. 5.10 Third message of the second discussion thread (the fourth message in all seven
messages) in the first NS group
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6th message titled ,, KritikKritikKritik “

posted by Birke at 17:55,10.6.2010

ja bin mir eben auch nicht sicher aber im text steht halt:...variieren Attribution im Hinblick darauf, ob Ursachen zeitlich

gleichbleibend...betrachtet werden.

Fig. 5.11 Fourth message of the second discussion thread (the sixth message in all seven
messages) in the first NS group

In the second NS group, five messages were posted altogether. There were two
discussion threads, one with two messages, and the other with three. On average
there were 62 words in each message during discussion. In this NS group, dis-
cussions were not that interactive as Ahorn’s first analysis got only one response
from each learning partner. In addition, only one response (from Birke) got a further
answer from Ahorn. This group was characterized as a “quick-consensus building”
group.

Figure 5.14 showed the discourse structure in the third NS group.

In the third NS group, nine messages were posted altogether, four from Ahorn,
two from Birke and three from Pinie. There were three discussion threads, with
three messages within each thread. The first discussion thread was so developed
that Ahorn posted the first analysis, Pinie provided feedback and Ahorn agreed with
Pinie. The second discussion thread started with a first analysis from Pinie, and
ended up with responses from both Birke and Ahorn. The third thread started with a
summary message from Pinie, and followed by the agreement from both Ahorn and
Birke. On average there were 20 words in each message during discussion. In this
NS group there was no clear role distribution, as both Ahorn and Pinie contributed a
first analysis to group discussion. Seeing from the discourse structure, this group
was characterized as an “equally distributed” group.

As reported above, there was no consistent structure of discussion threads across
different unscripted groups. Group learners could either follow a trained script, play
the roles implicitly, they could quickly reach consensus without too many inter-
actions, or they could distribute tasks relatively equally among peers. There could
be two discussion threads with mediate length (three to four messages), two threads
either short (two messages) or mediate (three messages), or three discussion threads
with the same length (three messages).

5.4.4.2 Discussion Threads in the NAS Condition

Discourse of a learning group facilitated by the non-adaptable script will be ana-
lyzed in the following. Ahorn in this NAS group was a 25 year old female; Birke
was a 26 year old male; while Pinie was a 23 year old female. They were all
2nd-semester students from educational science.
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7th message titled ,, Endanalyse “

posted by Pinie at 18:21,10.6.2010

Attributationsmuster fiir Leistungsmotivation bei Erfolg:

glinstig: internal- stabil (Begabung)

ungiinstig: external- variabel (Zufall)

Attributationsmuster fiir Leistungsmotivation bei Miferfolg:

giinstig: intrnal/external variabel

ungiinstig: internal stabil

Abschnitt 1

die lehrerin attributiert internal variabel, was grundsitzlich giinstig ist fiir die

leistungsmotivation, es handelt sich hierbei um eine sog. fremdattributation, die moglicherweise zu einer reattributation beim schiiler

fiihren konnte.

Abschnitt 2

Die Mutter attributiert zwar znichst internal stabil (begabung), was sich zunichst ungiinstig auf die leistungsmotivation auswirkt, in

bezug auf Misserfolge.

Abschnitt 3

Der Vater attributiert external variabel (Gliick, Zufall), was sich zwar giinstig fiir die Leistungsmotivation bei Misserfolgen auswirkt ,

aber uniinstig fiir die Leistungsmotivation bei Erfolgserlebnissen.

Abschnitt 4

die Peters seien schon immer schlecht in mathe gewesen...ist eine internal satbile Attrib, die sich bei Misserfolgserlebnissen ungiinstig

auf die Leistungsmotivation auswirkt.

Abschnitt 5

Die Lehrerin attr. wieder internal- variable (anstrengung). auch wieder eine Fremdattribut die  sich giinstig auf die lernmotivation

auswirken soll.

Abschnitt 6

nichstes schuljahr: schiiler hat ein kleineres Selbstkonzept (sagt man das s0???) und attribtiert wieder external-variable, also interprtiert

seine leitsungen als zufillig oder gliicksfall, und nicht aufgrund seiner anstrengung!

external-stabile Attrb. taucht hier meiner meinung nach nicht auf!? hichstens in dem sinne, dass sich die schwierigkeit der Aufgaben im

nichsten Schuljahr erhéhen werden, und der schiiler dadurch wieder misserfolge haben wird...

Die Eltern agieren in diesem fall besonders ungiinstig, indem sie dem jungen vermitteln, dass er ja fiir seine begabung nix kann und
somit wird seine internal-stabile A. bestitigt und verstirkt! Die Lehrerin hat zu  wenig Enfluss und kann durch ihre Fremdattr. kaum

eine verbesserung erwirken!

Fig. 5.12 Last message in the first NS group
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~-& verbesserte Analyse Mathe New - ahorn ,
Y Analyse MAthe - Ahorn ,
i@ Kritik Mathe - pinie ,
-¢ Kritik Mathe - Birke ,
- antwort kritik - Ahom ,

Fig. 5.13 Discussion threads in the second NS group

~-& Abschlusbericht - pinie ,
L-@ Stimme dem Abschlussbericht zu -
“-@ Ich stimme dem Absdisericht zu New - sirke ,

-¥ Die sich selbsterfiillende Prophezeiung - ahorn ,
- Kein Titel - pinie

“-@ Es lebe Pinie! -

R LT R T

r
1

© Mathe - pinie,
-¢ Stimm zu - girke ,

“-9 Zustimmung -

Fig. 5.14 Discussion threads in the third NS group

As Fig. 5.15 showed, there were eight messages posted on case ‘Math’. Four out
of the eight messages were from Ahorn, two from Birke, two from Pinie.

Within these eight messages, two discussion threads were developed, with four
messages in each (Fig. 5.16).

Discussions started with the first analysis of the problem case posted by Ahorn.
There were 145 words in this message (Fig. 5.17).

Fig. 5.15 Discussion threads

: -& abschlussanalyse New -
in the first NAS group

- analyse mathe -
- andere Begriindung finden - sirke ,
“-& antwort zu kritik -
-9 Die gute alte Faulheit - Birke ,
- Kein Titel - pinie ,
L-@ antwort zu kritik? -
“-& Kein Titel - pinie,

CCETTTETEEE
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1st message titled ,, analyse mathe

posted by Ahorn at 17:40,17.6.2010

michael hat von seinen eltern die attribution schlecht in mathe zu sein iibernommen. michael glaubt aufgrund von mangelnder
begabung, die bereits in seiner familie herrscht, schlecht in mathe zu sein. er hat die internal stabile attribution keine begabung, welche
sich ungiinstig auf seine leistungsmotivation auswirkt. dies konnte sich aber dadurch dndern, indem eine reattribuierung stattfindet.
die ungiinstigen fremdattribtionen  sollten gedndert werden. zum beispiel sollte man michael erkliren, dass er nicht wegen seinen
internalen stabilen attributionen versagt, sondern sollte seinen misserfolg auf variable ursachen zuriickfiihren, wie zum beispiel auf den
zufall. seine lehrerin versucht dies schon indem sie seinen misserfolg auf die variable attribution —anstrengung zuriickfiihrt, womit sie
vielleicht auch recht hat. es gelingt ihr aber nicht sein verhalten zu éndern. vielleicht auch, weil seine eltern seine internale stabile

attribution unterstiitzen. diese ist vielleicht zu stark um etwas zu éndern, also sollte hier eine reattribuierung stattfinden.

Fig. 5.16 First message in the first NAS group

3rd message titled ,, andere Begriindung finden

posted by Birke at 17:55,17.6.2010

FOLGENDE PUNKTE SIND MIR NOCH UNKLAR:

PUNKTE BEI DENEN WIR NOCH NICHT EINER MEINUNG SIND:

VORSCHLAGE FUR DIE VERANDERUNG DER ANALYSE:

Insgesamt stimme ich iiberein, aber das mit dem Zufall wiirde ich indern. Denn dieser Schiiler ist ja  schon seit knapp 2 Schuljahren
schlecht in Mathe, das  mit dem Zufall wird er Dir nicht glauben ;)Besser ist das mit der Faulheit, zusitzlich ~ sollte man die Eltern

einladen und ihnen erkliren, dass sie ihren Sohn nicht in dem Glauben festigen sollten, ~in Mathe von Natur aus eine Niete zu sein.

Fig. 5.17 Second message of the first discussion thread (the third message in all eight messages)
in the first NAS group

Birke developed a discussion thread by responding to the first message. There
were 69 words in this message. One of the three interaction-oriented prompts (My
proposal for an adjustment of the analysis is:) was used by Birke (Fig. 5.18).

Ahorn further developed this discussion thread by answering Birke’s critique.
There were 60 words in this message. Also one prompt (Regarding the modification
proposals:) was applied (Fig. 5.19).

The first discussion thread ended up with Birke’s second response to Ahorn.
There were 22 words in this message. One prompt (We have not reached consensus
concerning these aspects:) was used (Fig. 5.20).

The second message on case ‘Math’, which developed the second discussion
thread, was posted by Pinie. It was a response to Ahorn’s first message, the case
analysis. There were 23 words in the message. One prompt was used (Fig. 5.21).
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4th message titled ,, antwort zur Kritik «

posted by Ahorn at 18:00,17.6.2010

ZU DEN UNKLARHEITEN:

ZU DEN MEINUNGSVERSCHIEDENHEITEN:

ZU DEN ANDERUNGSVORSCHLAGEN:

mir ist da nix anderes eingefallen....wollte ne externale variable attribution finden und im skript steht  zufall :) aber du hast
recht.....vielleicht hat er auch immer mathe in der ersten stunde und geht zu spiit ins  bett....das wiire auch eine externale attribution, die

man dndern konnte......oder so.....keine ahnung....gut mit dem vorschlag die eltern mit einzubeziehn, danke.

Fig. 5.18 Third message of the first discussion thread (the fourth message in all eight messages)
in the first NAS group

7nd message titled ,, Die gute alte Faulheit «

posted by Birke at 18:19,17.6.2010

FOLGENDE PUNKTE SIND MIR NOCH UNKLAR:

PUNKTE BEI DENEN WIR NOCH NICHT EINER MEINUNG SIND:

Ich wiird das zu Faulheit 4ndern, das ist meist auch die zutreffendste Begriindung (zumindest wenn ich  mich an meine Schulzeit

erinnere ;))

VORSCHLAGE FUR DIE VERANDERUNG DER ANALYSE:

Fig. 5.19 Fourth message of the first discussion thread (the seventh message in all eight
messages) in the first NAS group

The fifth message was Ahorn’s response to Pinie. There were 75 words in this
message. It was a prompted message (Fig. 5.22).

The sixth message was the second critique from Pinie to Ahorn. There were 58
words in this message. One prompt was used (Fig. 5.23).

The seventh message was the last one on this case. It was the final case analysis
posted by Ahorn. There were 121 words in this message.

On average there were 51 words in each message during discussion. Ahorn in
this FS group played the role of analyst (as predefined by the script), who was
responsible for the first, final analysis and response to critic or suggestions from
Birke and Pinie. Birke and Pinie played the role of critic, whose task was mainly to
provide constructive critique to Ahorn’s analyses of the case. All of the messages
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2nd with an ically generated title ,, Kein Titel

posted by Pinie at 17:48 ,17.6.2010

FOLGENDE PUNKTE SIND MIR NOCH UNKLAR:

PUNKTE BEI DENEN WIR NOCH NICHT EINER MEINUNG SIND:

VORSCHLAGE FUR DIE VERANDERUNG DER ANALYSE:

mehr beispiele zu dnderung bringen, nicht nur sagen, dass de stabilen attributionen in variable attributionen umgewandelt werden soll.

was genau ist damit gemeint?

Fig. 5.20 Second message of the second discussion thread (the second message in all eight
messages) in the first NAS group

5th message titled ,, antwort auf Kritik2

posted by Ahorn at 18:05,17.6.2010

ZU DEN UNKLARHEITEN:

ZU DEN MEINUNGSVERSCHIEDENHEITEN:

ZU DEN ANDERUNGSVORSCHLAGEN:

man sollte herausfinden welche externalen variablen attributionen eine mogliche ursache fiir den misserfolg sein konnten. zum beispiel

ist vielleicht diemathestunde immer in der ersten stunde und michael geht vielleicht zu spit ins bett und kann sich am morgen noch

nicht konzentrieren. oder er hat halt zufillig immer einen schlechten tag gehabt..... aber er ist ja schonlange schlecht in mathe...also wird

das schwierig.....oder er sitzt im matheunterricht neben einer person, die ihn ablenkt.

Fig. 5.21 Third message of the second discussion thread (the fifth message in all eight messages)
in the first NAS group

during discussion were prompted. Altogether there were six (out of 18) prompts
being used by students. This group adhered to the script quite well. The structure of
their discussion threads was exactly the same as what the script required.

Figure 5.24 showed how discussions proceed in the second NAS group.

In the second NAS group, eight messages were posted altogether. There were
two discussion threads, with four messages in each. The structure of discussion
thread was similar to that in the first NAS group. The difference was that each
discussion thread included messages contributed by all three learners in this group
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6th with an ically generated title ,, Kein Titel

posted by Pinie at 18:17,17.6.2010

FOLGENDE PUNKTE SIND MIR NOCH UNKLAR:

PUNKTE BEI DENEN WIR NOCH NICHT EINER MEINUNG SIND: aber zu versuchen, dem michael einzureden seine schlechten

noten ligen an der umgebung ist nicht wirklich

das richtige. Man sollte auf jedenfall mit seinen Eltern reden und sich vielelicht die NOten in der Grundschule anschauen. Wenn die gut

bzw. normal waren kénnte schon ein nachhilfe lehrer helfen, damit michael fleipig iibt und man seine schlechten noten dann wi

VORSCHLAGE FUR DIE VERANDERUNG DER ANALYSE:

Fig. 5.22 Fourth message of the second discussion thread (the sixth message in all eight
messages) in the first NAS group

7th titled ,, lyse «

posted by Ahorn at 18:28 ,17.6.2010

michael hat von seinen eltern die  attribution schlecht in mathe zu sein iibernommen. michael glaubt aufgrund von mangelnder
begabung, die bereits in seiner familie herrscht, schlecht in mathe zu sein. er hat die internal stabile attribution keine begabung, welche
sich ungiinstig auf seine leistungsmotivation auswirkt. dies konnte sich aber dadurch dndern, indem eine reattribuirung stattfindet. die
ungiinstigen fremdattribtionen sollten gedndert werden. zum beispiel sollte man michael erklaren, dass er nicht wegen seinen internalen
stabilen attributionen versagt, sondern sollte seinen misserfolg auf variable ursachen zuriickfiithren, wie zum beispiel auf die mangelnde
anstrengung. seine lehrerin versucht dies schon indem sie seinen misserfolg auf die variable attribution anstrengung zurtickfiihrt, womit
sie vielleicht auch recht hat. es gelingt ihr aber nicht sein verhalten zu dndern. vielleicht auch, weil seine eltern seine internale stabile
attribution unterstiitzen. diese ist vielleicht zu stark um etwas zu éndern, also sollte hier eine reattribuierung stattfinden. man kénnte auch
einen nachhilfelehrer einsetzen, der es vielleicht schafft die anstrengung zu steigern. auf jeden fall sollte mit den eltern gesprochen

werden, dass es keinem sinn macht den misserfolg auf die mangelnde begabung der familie zu schieben.

Fig. 5.23 Last message in the first NAS group

Fig. 5.24 Discussion threads P ] analyse mathe New -

in the second NAS group

--& Analyse Mathe -
i-@ kritik fall mathe - sirke ,
“-& Antwort zu kritik -
“-@ riickantwort - pinie ,
-¥ Kein Titel - pinie ,
--@ antwort zu kritik -

preesmma—a-
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Fig. 5.25 Discussion threads

! . - Analyse Math 2 New - ahorn ,
in the third NAS group

- Analyse Mathe - Ahomn ,
i--& Kein Titel -
“-@ kritik mathe - anhorn ,
- Kein Titel - pinie ,
“-& antwort kritik 2 - ahorn ,
“-& Kein Titel - pinie
“-@ Kein Titel -

instead of two (in the first NAS group). But it should be mentioned that the two
end-up messages (the message titled ‘Riickantwort’ from Pinie and the message
titled ‘Riickantwort ahorn’ from Birke) were no more than short yes-messages
(‘genau lass deine analyse, war gut!” and‘ ich finde du sollst auch deine analyse so
lasen’). Therefore, the interactive discourses actually took place between two peers
within each discussion thread. On average there were 34 words in each message
during discussion. Two out of the six messages during discussion were prompted.

Figure 5.25 showed how discussions proceed in the third NAS group.

In the third NAS group, eight messages were posted altogether, four from
Ahorn, two from Birke and two from Pinie. There were two discussion threads;
three messages within the first while five within the second. The structure of dis-
cussion threads was also similar to the first two NAS groups. The difference was
that Birke contributed his second message to the second thread instead of the first
one, which was the case in the first NAS group. It made the second thread more
interactive in a way that all three learners engaged in it. All messages during
discussion were prompted. On average there were 60 words in each message during
discussion.

Discourses in these three NAS groups suggested that the non-adaptable script
introduced a consistent structure to online discussions. One of the three learners
played the role of analyst while the other two acted as critics. Interactions took
place mainly between analyst and critic, but rarely between critics. There were two
discussion threads in each NAS group, with four messages each, or one with three
the other with five. Most of the messages were prompted (78%).

5.4.4.3 Discussion Threads in the AS Condition

In the following, discourses of a learning group facilitated by an adaptable script
will be analyzed and presented. Ahorn, Birke, and Pinie were all 20 year old
females in this group. Ahorn and Pinie were from educational science and at their
2nd semester. Birke was from special education, at her 2nd semester as well.
Figure 5.26 showed there were one main discussion thread and a following final
analysis.
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~-& AbschleiBende Analyse New - ahorn, 2562010 - 13:22

- Analyse Mathe - ahorn , 2562010 - 13:25
L—d Kommentar - Pinie , 2562010 — 13:42
“-@D kritik - Birke. 25.6.2010 - 1349
- Antwort - Ahomn , 2552010 — 1359
-9 Kein Titel - pinie , 2552010 — 14:09

- , - Birke. 256.2010 — 14:11

Fig. 5.26 Discussion threads in the first AS group

As Fig. 5.26 showed, there were seven messages posted on case ‘Math’. Three
out of the seven messages were from Ahorn, two from Birke, two from Pinie.

Within these seven messages, there was one main discussion thread with six
messages (Fig. 5.27).

Discussions started with the first analysis of the problem case posted by Ahorn.
There were 78 words in this message (Fig. 5.28).

Pinie developed this discussion thread by responding to the first message. There
were 80 words in Pinie’s message. Pinie did not use any of the interaction-oriented
prompt (Fig. 5.29).

Birke further developed this discussion thread by answering Pinie’s critique.
There were 119 words in this message. This message was not prompted (Fig. 5.30).

Ahorn extended the discussion thread by answering the two comments from
Pinie and Birke together. There were 117 words in this answer-message. It was not
prompted (Fig. 5.31).

Pinie’s second message in this discussion thread was a quick-consensus build-
ing. There were thirteen words in the message (Fig. 5.32).

The sixth message was Birke’s response to Pinie. There were one word and a
smiling face in this message (Fig. 5.33).

The seventh message was the last one on this case. It was the final case analysis
posted by Ahorn. There were 121 words in this message.

1st message titled ,, Analyse Mathe

posted by Ahorn at 13:25 ,25.6.2010

Die Attributionstheorie besagt, dass die Ursachen, auf welche man seine Erfolg oder Misserfolg zuriickfiihrt, eine wichtige Rolle fiir die

Lernmotivation spielen.

Michael attribuiert hier seine mangelnde Mathematikfihigkeit auf die mangelnde Begabung, die sowieso wie sein Vater ihm bestiitigt in
der Familie liegt. Somit kann man vo neiner internal stabilen Attribution sprechen: Internal, weil die mangelnde Begabung in Michael
selbst lokalisiert werden kann und stabil, weil man nicht annehmen kann, dass Michael bei der nichsten Mathematikklausur begabter

sein wird.

Fig. 5.27 First message in the first AS group
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2nd message titled ,, Kommentar

posted by Pinie at 13:42 ,25.6.2010

Ich finde deine Analyse sehr gelungen, da du genau auf seine Aussagen eingegangen bist. Ich wiirde vielleicht noch hinzufiigen, dass es
natiirlcih auch sein kann, dass Michael die Begabung nur als Ausrede benutzt, wie die andere Lehrerin sagt. In wie weit seine Aussage

richtig ist, oder ob er nur nichts lernt, lisst sich aber natiirlch aus diesem text nicht

erschliefien.

Die Aufgabe der Lehrer ist es in diesem Fall in wieder zu motivieren,wie dass funktioniert ist ach in der Thero

L |

Fig. 5.28 Second message of the discussion thread in the first AS group

On average there were 66 words in each message during discussion. Ahorn in
this AS group played the role of analyst while Birke and Pinie played the role of
critic. But the activities attached to these roles were adapted or flexible in a sense
that for example Birke (the critic) answered to Pinie’s (the other critic) response and
Ahorn’s (analyst) initial analysis at the same time (the message titled ‘kritik’), rather
than answered only to Ahorn’s first analysis, as prescribed in the script. So did
Ahorn and Pinie. It made the discussion thread so condense that it engaged all three
learners in one main discussion thread instead of two, as in NAS groups. None of
the posted message was prompted.

Figure 5.34 showed how discussions proceed in the second AS group.

In the second AS group, eight messages were posted altogether. There was one
main discussion thread with seven messages. This discussion thread was started by
Ahorn. Birke and Pinie commented, and then Ahorn responded. This cycle repeated
one more time. In addition, there was a response message (which was a quick
agreement) from Birke (the message titled ‘bin durch’) got no further response. On
average there were 34 words in each message during discussion. None of these
messages was prompted.

Figure 5.35 showed how discussions proceed in the third AS group.

In the third AS group, nine messages were posted altogether. There were two
discussion threads, one with six messages and the other with three. The first dis-
cussion thread was so developed that Ahorn posted the first analysis, Birke pro-
vided feedback and Ahorn responded and clarified the unclear points. Response
from Ahorn was followed by comments from both Pinie and Birke. The second
discussion thread started also with the first analysis from Ahorn. Due to technical
problem the response from Pinie was not saved (the message titled ‘Kein Titel’
posted by Pinie at 14:38 was an empty message). This thread ended up with a
question from Ahorn which was about the technique failure (the message titled
‘Kritik???’). On average there were 43 words in each message during discussion
(with the empty message excluded). Five messages were prompted.
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4th message titled ,, Antwort

posted by Ahorn at 13:59 ,25.6.2010

Die Fremdattributinstheorie muss auf jeden Fall noch mit in die Analyse rein, da habt ihr recht.

Die Lehrerin ldsst erkennen, dass Michael aufgrund mangelnder Begabung sich mehr anstregen miisste und unterstiitzt ihn wie du schon

gesagt hast in der Annahme, dass er sowieso nix mehr daran dndern kann, was natiirlich negativ ist.

Genauso attribuiert der Vater ungiinstig, in dem er sagt, dass die schlechten Mathematikkentnisse in der Familie liegen und Michael somit

ebenfalls das Gefiihl gibt, dass er nichts an dem Zustand @ndern kann.

Deinem Verbesserungsvorschlag, dass der Vater internal variable Attributionen verwenden sollte, stimme ich voll und ganz zu, weil

Michael somit durch ein gréBeres Engagement im Fach Mathematik auch etwas an seiner Note @ndern konnte.

Fig. 5.30 Fourth message of the discussion thread in the first AS group

5th with an ically generated title ,, Kein Titel ¢

posted by Pinie at 14:09 ,25.6.2010

Ich kann "leider” ;) nichts mehr hinzufiigen, ich stimme dem Gesagten vollkommen zu.

Fig. 5.31 Fifth message of the discussion thread in the first AS group

6th message titled ,, .

posted by Birke at 14:11 ,25.6.2010

"Punkt" :)

Fig. 5.32 Sixth message of the discussion thread in the first AS group

When online discussion was supported by an adaptable script, there was also a
consistent structure across groups, which was, however, obviously different from
that when learning with a non-adaptable script. In adaptable script groups, one main
discussion thread developed, which was long (with six to seven messages) and with
contributions and interactions from all three learners within the group. In one of the
three selected groups most messages were prompted (the third AS group) while in
the other two groups (the first and the second), no prompt was used at all. On
average, 28% messages were prompted when learning with an adaptable script.
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7th message titled ,, Abschleifende Analyse

posted by Ahorn at 14:22,25.6.2010

Die Attributionstheorie besagt, dass die Ursachen, auf welche man seine Erfolge oder Misserfolge zuriickfiihrt, eine wichtige Rolle fiir

die Lernmotivation spielen.

Michael attribuiert hier seine mangelnde Mathematikfihigkeit auf die mangelnde Begabung, die sowieso wie sein Vater ihm bestitigt in
der Familie liegt. Somit kann man von neiner internal stabilen Attribution sprechen:Internal, weil die mangelnde Begabung in Michael
selbst lokalisiert werden kann und stabil, weil man nicht annehmen kann, dass Michael bei der nichsten Mathematikklausur begabter sein

wird.

Zudem spielt die Fremdattribution in diesem Fallbeispiel auch eine bedeutende Rolle. Michaels Lehrerin gibt ihm mit der Aussage, dass

er sich viel anstregen miisste zu verstehen, dass er eine mangelnde Begabung fiir das Fach Matematik aufweist. Somit konnte

Michael annehmen, dass es sowieso nichts hilft, wenn er lernen wiirde, weil dies nichts an seiner Leistung verindern wiirde.

Ebenso spielt die Attribution des Vaters eine entscheidende Rolle. Dieser fiihrt die schlechten Leistungen seines Sohnes auf die

mangelnde Mathebegabung die in der

Familie Peters liegt und die sein Sohn wohl geerbt hat, zuriick. Besser wire es, wenn er external variable auf den Misserfolg seines

Sohnes attribuieren wiirde um

ihm somit verstehen zu geben, dass er durch ein groferes Engagement durchaus in der Lage wiire eine bessere Leistung erzielen zu

konnen.

Fig. 5.33 Last message in the first AS group

Fig. 5.34 Discussion threads & Kein Titel - Ahorn ,
in the second AS group Lmuathe 2 - pinie,
“-& Wie kann man Michael helfen? -
“-@ Verbesserung - Ahorn,
+-@ bin durch -
“-@ Kein Titel - pinie ,
-9 aw -
-9 Schluss New - ahorn ,

Fig. 5.35 Discussion threads ~-& Fazit New - ahorn ,
in the third AS group

--& Die Attributionstheorie - Ahorn ,
i--& Kein Titel -
“-@ Bezug zur Kritik - Ahorn ,
- Bezug zur Kritik - Ahorn
L-& Kein Titel - pinie ,
“-¢ Kein Titel -
--¢ Kein Titel - pinie ,

- Kritik?2?2? - Ahorn,
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Summary of Results

e The adaptable script enhanced the quality of cognitive processes relative
to NS condition;

e Compared to learning without script, both a non-adaptable and an
adaptable script inhibited learners’ application of internal collaboration
scripts to support cognitive processes;

e Internal collaboration scripts contributed positively to social processes of
conflict—oriented consensus building only when learning with an
adaptable script;

e Case studies showed that collaboration scripts had effects on the pattern of
discussion threads.

5.5 Discussion and Conclusions

How to implement flexible scripting to maximize the effectiveness of CSCL has
recently drawn more and more attention in related research (Dillenbourg and
Tchounikine 2007; Diziol et al. 2010; Gweon et al. 2006). In this study, the
question whether adding adaptability to the scripting approach is an effective way to
reduce the coercion of collaboration scripts without losing the benefit from the
process structuring was explored.

In this section, results presented in Sect. 5.4 will be interpreted on grounds of the
theoretical background and previous findings. Some limitations will be discussed to
avoid overgeneralization. Implications, both theoretical and practical, will be dis-
cussed as well. At the end of this section, conclusions will be drawn.

5.5.1 Effects of Adaptable Script on Cognitive Processes

It was found in the reported study that a non-adaptable collaboration script had no
effect on cognitive processes of collaborative knowledge construction relative to
unscripted collaboration. As the peer-review script applied in the reported study
was by nature a communication-oriented script (Schellens et al. 2007) which tar-
geted at stimulating productive collaboration rather than provoking content elab-
oration, it was not surprising that this script had no effect on cognitive processes
(Weinberger and Fischer 2006).

According to Dillenbourg (1999), a collaboration script of a high degree of
coercion might hinder cognitive processes when it segments collaboration into too
many sub-processes, especially for learners with high prior knowledge, for the
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reason that a fine-grained script may conflict with the well chunked prior knowl-
edge and therefore, cause unnecessary work load.

The cognitive over-scripting explanation was supported by the evidence that
when the script was adaptable, quality of cognitive processes was enhanced. When
learning by aid of an adaptable script the restriction on cognitive processes caused
by the relatively high degree of coercion provided by a fixed script was avoided
(Fischer et al., in press). When learning with an adaptable script, the opportunity
was provided to learners to get rid of parts of the script that were subjectively
regarded as unnecessary, for example, by switching off the prompts.

Furthermore, to adapt the external script, students were required to reflect on
their individual and collaborative performance and to monitor the learning pro-
cesses accordingly (Scheiter and Gerjets 2007). These regulatory processes might to
some extent influence the effectiveness of collaborative learning in CSCL envi-
ronments (Zimmerman and Tsikalas 2005), for the reason that learning about
complex and challenging topics in a computer-based environment requires students
to make necessary adjustments regarding their background and the learning context
(Azevedo 2007).

In addition to the main effect, adaptable script interacted with learners’ internal
collaboration scripts on cognitive processes. The interaction effect could be
explained by the internal script configuration principle and the external script
guidance principle (see Chap. 2; Fischer et al., in press), which state that learners’
dynamic configuration of internal collaboration scripts might be influenced by an
externally induced collaboration script. In the current work, both a non-adaptable
script and an adaptable script inhibited learners’ employment of their internal
collaboration scripts to support cognitive processes of collaborative knowledge
construction, compared to unscripted collaboration. However, as learners’ internal
collaboration scripts could be dysfunctional or functional, it is not necessary that the
suppression of an external collaboration script on the employment of internal col-
laboration scripts would bring about negative effects on learning processes and
outcomes (Fischer et al., in press). As discussed above, despite its constraints on
learners’ application of internal collaboration scripts, the adaptable script enhanced
the overall quality of cognitive processes, compared to unscripted collaboration.

5.5.2 Effects of Adaptable Script on Social Processes

Although the evidence for a positive effect of the scripting approach on social
processes is ample (Stegmann et al. 2007; Vogel et al., accepted), it was found that
the non-adaptable script applied in the reported study had no significant effect on
social processes of collaborative knowledge construction relative to unscripted
collaboration, neither did the adaptable script.
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As the same script was found to have positive effects on social processes of
collaborative knowledge construction in a previous study (Weinberger et al. 2005),
we had in the current study a so-called missing effect. A possible explanation of the
missing effect is due to the training phase, which did not occur in the previous
study. The training phase might lead to some extent internalization of the script so
that learners in the unscripted condition would still implicitly use parts of the script
during their collaborative learning. Evidence for the internalization assumption is
supported by findings from qualitative analyses reported in Sect. 5.4.4, where the
‘trained scripted’ group structured their online discussion exactly the way intro-
duced by the external collaboration script, although the external script was not
available to them during their collaborative learning. But of course there was reason
to include such a training phase in the current work. As we argued, the training
phase was necessary for realizing adaptability, since without knowing about the
mechanism of the collaboration script, adequately adapting it would be impossible.

The optimal external scripting level principle claims that an external script
should provide a high or low scripting level based on learners’ internal collabo-
ration scripts (Fischer et al., in press). Learners’ high structured internal collabo-
ration scripts might be inhibited from being applied when learning with a coercive
script (over-scripting; Fischer et al., in press). External scripts provided at an
optimal level would contra wise induce or trigger students’ employment of
appropriate internal script components (Fischer et al., in press).

The interaction between adaptable script and students’ internal collaboration
scripts supports the optimal scripting argument. When learning with an adaptable
script, internal collaboration script components that were functional for social
processes were triggered rather than inhibited (which was the case in the
non-adaptable script condition) and therefore, high structured internal collaboration
scripts (with appropriate components accessible) contributed positively to social
processes of conflict-oriented consensus building. When learning without script,
internal collaboration scripts had no effect on social processes probably because
there was no affordance from the social context to induce students to apply the
appropriate internal script components. In other words, no script was not of an
optimal scripting level as there was a lack of affordance (Fischer et al., in press).

Results of the interactions between internal and external collaboration scripts on
social and cognitive processes revealed that the adaptable script triggered learners’
employment of internal collaboration scripts components that are helpful for
interactive processes but impeded their application of internal collaboration scripts
components that are dysfunctional for cognitive elaboration (Fischer et al., in
press). Through the requirement for adaptation, the adaptable script shifted learners’
efforts and their use of internal collaboration scripts away from cognitive aspects
toward social aspects. However, the support provided by the adaptable script itself
compensated this side-effect, as the adaptable script enhanced the overall quality of
cognitive processes for all learners, regardless of their internal collaboration scripts.
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5.5.3 Effects of Collaboration Script on the Pattern
of Discussion Threads

As reported in Sect. 5.4.4 findings from case studies suggested that collaboration
scripts not only influenced the quantity of discourses, but also had effect on the
pattern of discussions threads.

When learning without script, there was no consistent pattern of discussion
threads across groups. Students in the unscripted condition could be seen as guided
by their high or low structured internal collaboration scripts (Fischer et al., in press).
For example, the ‘trained script’ group was guided by the internalized collaboration
script through their collaborative learning phase.

The non-adaptable script, on the other hand, introduced a consistent structure to
online discussions across groups. The structure that the non-adaptable script posed
to online discussions is exactly the one predefined by the script. Students in the
fixed script condition were guided by the external script provided to them. Although
the structure shaped by the external script was to some extent artificial in a way that
interactions took place only between analyst and critic, rarely between critics,
students did adhere to it.

The adaptable script introduced an obviously different structure to online dis-
cussions. When learning with an adaptable script, learners developed a long dis-
cussion thread rather than two small ones as did students in the non-adaptable script
condition. Moreover, interactions in adaptable script condition took place among all
learning partners other than between analyst and critic only, as did students in the
non-adaptable script condition. Long discussion threads, in which there are many
exchanges of ideas, often characterize sustained online discussions for productive
collaboration to occur (Hewitt 2005; Palincsar 1999). It suggested that the adaptable
script allowed to a certain extent learners’ employment of internal collaboration
scripts (Fischer et al., in press) which made their discussions more interactive and
more effective.

Fewer messages (28%) were prompted when learning with the adaptable script
compared to the non-adaptable script condition (78%), but the quality of collabo-
rative knowledge construction remains the same, if not better (seeing from the
quantitative analyses). It indicated firstly that the adaptable script was all and all
more effective than was the non-adaptable script to structure collaborative learning
and secondly, learners were capable of purposely fade out unnecessary parts of the
scripts without losing the benefit from process structuring.

However, due to the exploratory nature of the case studies and the lack of
statistic analysis, findings from qualitative analysis only provided information
additional to the quantitative process analysis. Explanation of the pattern of dis-
cussion threads identified when learning with a specific type of collaboration script
requires further systematic and theory-based investigation.
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5.5.4 Limitations and Implications

This section discusses the limitations of the reported study before discussing the
theoretical and practical implications of the reported findings.

5.5.4.1 Limitations

The present work had some limitations. Firstly, the peer-review script was imple-
mented in a short term directing toward immediate effects on collaborative
knowledge construction processes. A more long-term intervention and a delayed
post-test would be helpful in understanding the long-term effects of collaboration
scripts on collaborative knowledge construction and the transferability of the
‘adaptation’ skills.

Secondly, the measurement of internal collaboration scripts, which was an open
question measuring declarative knowledge rather than a performance test that
measures the applicable internal collaboration scripts, might not be optimal, since
declarative knowledge may not be the best predictor of the internal collaboration
scripts that learners actually applied during collaborative learning.

Thirdly, the current work is by some means an exploratory one on adaptable
scripting in CSCL. Although the effects of an adaptable script on collaborative
knowledge construction processes were compared to a non-adaptable script and
unscripted collaboration, degree of adaptability has not been manipulated. Further
studies that vary the degree of adaptability systematically would contribute to
answer the question how to design CSCL scripts to provide the optimal scripting
level based on individualized needs (Fischer et al., in press).

Furthermore, operationalization of the non-adaptable script and the adaptable
script left the possibility that the difference between these two conditions was
ignorable. Learners were not forced to use the interaction-oriented prompts when
learning with the non-adaptable script (see Sect. 5.4.4, 78% messages were
prompted), so that it was also possible for them to ‘switch off’ the prompts as was it
for learners in the adaptable script condition. The difference could have been
enlarged by forcing learners to use every single prompt when learning with the
non-adaptable script. But our goal was to investigate whether adding adaptability to
a script that has been used in practice and proved to be effective would bring about
further benefits for scripted collaboration other than to purposely vary the degree of
coercion. Future studies that compare adaptable script with a more coercive
non-adaptable script than the peer-review script used in the current study would
help generalize the effect of adaptability to a more coercive setting or limit it to a
setting with a medium degree of coercion, such as the peer-review script in our
study.

A further limitation was that the sample size of the reported study was not large
(87 students in 29 triads). Although it was acceptable in CSCL research, for
example, the study from Demetriadis et al. (2011) had a sample size of 63 (nine
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dyads and 15 triads), it was not large to perform multilevel modeling, which
requires a large sample at both individual (e.g., 10 individuals in each group) and at
group level (e.g., 50 groups), statistically (Hox 2010). Moreover, case-based
asynchronous online discussion was selected as the learning scenario in our study; it
was still unclear whether adding adaptability to scripted collaboration would have
the same effects in other CSCL environments, such as synchronous discussion.
Therefore, the interpretation of the reported findings should not be
over-generalized.

5.5.4.2 Implications

Despite of the aforementioned limitations, the findings of the current study indi-
cated that an adaptable script is a promising approach to realizing flexibility in order
to maximize the effectiveness of collaboration scripts in CSCL.

Efforts have been put into realizing flexible scripting in CSCL through adap-
tivity, for example the use of intelligent tutoring (Diziol et al. 2010) and natural
language processing technology (Mu et al., in press). Although the concept
‘adaptability’ (Leutner 2009) or ‘learner control’ (Scheiter and Gerjets 2007) has
drawn some attention recently in the field of learning with hypermedia, adaptable
scripting is quite new a topic in the field of CSCL research. The reported study was
rather an exploratory one on adaptable scripting in CSCL. Theories and empirical
evidences for the possible advantages of an adaptable script over a non-adaptable
one and unscripted collaboration were mainly from other research areas, such as
learning with hypermedia (Scheiter and Gerjets 2007). However, results of the
reported study were encouraging. The study yielded that it was possible to facilitate
collaborative knowledge construction processes in CSCL with an adaptable script.
An adaptable script could immediately support students to construct relations
between conceptual and problem space (cognitive processes).

The study also showed that an adaptable script influenced students’ configura-
tion of internal collaboration scripts. The internal script configuration principle
claims that learners’ dynamic configuration of internal collaboration script com-
ponents is influenced by their perceived situational characteristics (Fischer et al., in
press). The external script guidance principle states that external collaboration
scripts guide learners in collaborative learning situations by inhibiting their auto-
mated use or by inducing their application of internal script components (Fischer
et al., in press). Following these two principles in the Script Theory of Guidance
(Fischer et al., in press), the adaptable script applied in the reported study influenced
students’ configuration of internal collaboration script components in a way that it
inhibited students’ employment of internal script components dysfunctional for
cognitive processes but induced their application of internal script components
beneficial for social processes. A non-adaptable script, on the other hand, inhibited
students’ application of internal collaboration script components for both cognitive
and social processes. The results suggested that adaptable scripts should be
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carefully designed in order to induce students’ application of different internal
collaboration script components to fulfil specific instructional goals.

Given that the adaptable script was more effective than the non-adaptable script
and unscripted collaboration on collaborative learning processes, the adaptable
scripting approach is a practical example of realizing flexibility in scripted CSCL, at
least for fostering cognitive processes and students’ application of internal scripts
for social processes of collaborative knowledge construction. Design of adaptable
learning environments or adaptable instructional supports would be of success in
other educational practices outside CSCL, for example, formal classrooms, since a
learning environment or an instructional approach can be adaptable not only to
students but also to teachers (Leutner 2009).

5.5.5 Conclusions

How to make the scripting approach more flexible is an increasingly interesting
topic in CSCL (Dillenbourg and Tchounikine 2007; Diziol et al. 2010; Fischer
et al., in press).

In the present study, an adaptable script, which means students can adjust the
external script based on their perceived needs (Leutner 2009), was implemented to
realize flexible scripting in CSCL. Results of the study revealed that an adaptable
script was overall advantageous over a non-adaptable script and unscripted col-
laboration with respect to collaborative knowledge construction processes in
case-based asynchronous online discussions. However, to fulfil specific instruc-
tional goals, adaptable scripts should be carefully designed because that different
internal collaboration script components might be inhibited or induced by an
adaptable script (Fischer et al. 2013).
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