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Abstract 
Today’s learning and modeling environments mostly 
provide support for storing and presenting only results of 
learning and modeling processes, not the process itself. 
Since self-reflection, assessment, authoring and research 
are highly dependent on reporting this process 
information properly, we propose an intelligent approach 
for generating reports automatically based on the analysis 
of learning protocols. 

 
 

1: Introduction: Rationale & use of reporting 
 
In this paper we consider “reports” as summaries of 

action traces from learning (specifically: modeling) 
processes, that are interpreted, augmented and visualized 
in different ways and for various purposes. Such reports 
are useful, since usually only results can be stored for re-
use and documentation; while details of learning / 
modeling processes (e.g. phases, milestones, design 
rationale) get lost. Depending on the role of the report’s 
recipient, the deficiency mentioned above can be solved 
by offering specific kinds of reports: 

a) Reports for learners: Is the learner himself the 
recipient, a report can support self-reflection 
(when the underlying logfiles have been created 
by himself), vicarious learning (when the logfiles 
have been created by other learners) and 
presenting his results. 

b) Reports for teachers: When targeting teachers 
with a report, it can support assessment (when the 
data origins from learners) and authoring (here the 
action traces can come from learners or from the 
teacher himself). 

c) Reports for research: Focusing on various aspects 
of CSCL (and in particular focusing on modeling), 
reports can help interpreting and understanding 
the learner’s actions from a scientific point of 
view [1]. 

This classification contains all the recipients’ roles we 
want to support directly, but may not cover every situation 
that might occur. 

 
2: Approaches for reporting 

 
A first approach to support reporting and documenting 

a modeling process is recording and replaying the whole 

process. This has been done in the field of remote courses 
by using streaming media of different types. These records 
include various subsets of video or audio streams, slides 
with additional material like screenshots, modeling tools 
etc. These records can be watched synchronously or 
asynchronously. Although this material is manually post-
processed sometimes, there is very little “intelligent” 
support in it. The modification of the original content is 
(mostly) limited to cutting phases of irrelevant actions or 
adding helpful material. Systems using this approach are 
e.g. “Authoring on the Fly” [2] or “E-Chalk”[3]. 

More recent research goes into the direction of 
“vicarious learning” [4]. This goes along with watching 
recorded material or somebody else’s learning process. 

Since we are focusing on modeling environments, 
which allow for creating, exploring and manipulating 
scientific models and simulations, a streaming approach is 
not sufficient, because streaming media does not provide 
interaction of the reviewing user with the captured media. 

In today’s modeling environments (e.g. Stella [5], 
Cool Modes [6], CoLab [7]), reporting and automated 
authoring is supported only marginally. Some are using 
some kind of streaming approach (e.g. the MatchMakers 
replay feature [8]) or support the user in manual reporting 
and authoring, i.e. the user has to create reporting 
documents explicitly. 

 
3: An integrated approach for analysis-based 
report generation 

 
A different, yet potentially more powerful, approach 

integrates analysis of learners’ logfiles with automated 
generation of reports. This approach aims at identifying 
the essential episodes, milestones, results, collaborative 
situations, ownership and influence spheres, to present 
them in a report fitting the interests of the specific 
recipients mentioned above. 

To achieve this, we use logfiles (e.g. low level 
learners’ action traces) as basic information to be analyzed 
and processed to higher level information useful for 
reporting. 

 
3.1: Logfiles 

 
The protocols / logfiles of learners’ (or teachers’) 

interaction with the system and with other users (via the 
system) provide a basis for generating reports in our 



approach. Therefore it is most important to have rich 
information about each single action in a modeling 
process. We assume that logfiles contain (at least) the 
following information: 

- creation of an object (reference to object, user’s 
name, creation time, object-specific data) 

- modification of an object (reference to object, 
user’s name modifications done on object) 

- deletion of an object (reference to object, user’s 
name) 

This information can typically be captured by most of 
the modeling environments of the state of the art (such as 
Belvedere [9], CoLab [7], Cool Modes [6], 
ModellingSpace [10]). 

In recent work we showed how to integrate additional, 
domain-specific knowledge into logfiles to classify user 
actions into categories like “meaningful”, “simulation 
relevant” or “learner specific” [11]. 

Additionally, collaboration-specific data like chat 
recordings, annotations or remote pointer usage could be 
integrated into the logfiles to help analyzing and 
interpreting collaborative modeling. 

 
3.2: Analyzing 

 
The logfiles mentioned above can be parsed and 

analyzed in different ways: Abstracting, filtering, 
querying and augmenting this data (Ref.) are methods to 
help identify typical student behaviors, recognize phases 
and episodes in learning and modeling processes, evaluate 
collaboration etc. as we claimed above. 

For this purpose, we have implementations for each of 
these techniques which will be refined, extended and 
generalized in future work: 

- For Example the user can specify patterns that are 
searched for in logfiles and instances of these 
patterns are visualized. 

- Logfiles can be augmented to emphasize specific 
user behavior when replaying a learning session. 

- A method for abstracting logfile entries from a 
low level format, which is hard to understand, to a 
high level format that describes user actions in a 
more abstract and informative way that may 
include domain-specific knowledge has been 
implemented prototypically. 

- Future work will deal with “pattern mining” to 
find non-specified, but typically occurring user 
behavior. 

 
3.3: Generating reports 

 
The results of these analysis techniques have to be 

assembled and visualized considering the report’s use 
case. 

Basically, you can distinguish between feeding the 
results back into the learning / modeling environment or 
reporting them in an external platform. Feeding the results 

back into the originating system is essential for authoring, 
since the authored material is designed to be used in 
exactly this environment. Feeding the results back is 
useful for learners’ self-reflection, to avoid media-breaks 
and have immediate feedback. In contrast to this, an 
external tool dedicated for assessment or research might 
be more appropriate. 
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