
HAL Id: hal-00197205
https://telearn.hal.science/hal-00197205

Submitted on 14 Dec 2007

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Using Interaction Analysis to reveal Self-Regulated
Learning in Virtual Communities

Giuliana Dettori, Donatella Persico

To cite this version:
Giuliana Dettori, Donatella Persico. Using Interaction Analysis to reveal Self-Regulated Learning in
Virtual Communities. EC-TEL 2007,Crete, Greece, September 17-20, 2007, 2007, Greece. pp.3-13.
�hal-00197205�

https://telearn.hal.science/hal-00197205
https://hal.archives-ouvertes.fr


Addendum Proceedings EC-TEL 2007 
 

3 

 

Using Interaction Analysis to reveal Self-Regulated 

Learning in Virtual Communities 

Giuliana Dettori, Donatella Persico  
Institute for Educational Technology – Italian National Research Council, Italy 

dettori@itd.cnr.it,  persico@itd.cnr.it 

Abstract. Aim of this paper is to analyse whether Interaction Analysis can help 

investigate the practice and development of Self-Regulated Learning (SRL) in 

Virtual Learning Communities (VLC). Interaction analysis is increasingly used 

to study learning dynamics within online activities. It proceeds by searching 

expressions that reveal the aspects under study in the written messages 

exchanged by the learners. To this end, we devised and classified a number of 

indicators suggesting the existence of self-regulated events, and tested this 

approach on the online component of a blended course for trainee teachers. We 

analysed the messages exchanged by a group of learners in two modules of the 

course and compared the results with those of a previous study carried out with 

more traditional methods. The similarity of the results obtained by the two 

approaches suggests that Interaction Analysis is an effective, though rather 

labour-intensive, way to study SRL in VLCs. 

Keywords: Self-Regulated Learning, Virtual Learning Communities, Teacher 

Training, Computer Supported Collaborative Learning, quantitative content 

analysis of interactions.  

1   Introduction 

Virtual Learning Communities (VLC) and Computer Supported Collaborative 

Learning (CSCL) allow the implementation of collaborative learning in online 

environments. Both use computer-mediated communication, mostly textual and 

asynchronous, to support group interactions at a distance among trainees, with the 

guidance of facilitators and tutors. Research into this socio-constructivist approach to 

learning has been increasingly using Interaction Analysis (IA) to investigate and 

understand the learning dynamics that take place CSCL environments. IA is based on 

the detection of phrases and expressions that reveal the aspects under study in the 

written messages exchanged by the learners. It therefore combines qualitative analysis 

of individual messages with quantitative elaboration of results. This method takes 

advantage of the non-intrusive capability of technology to track events (such as 

students messages) during the learning process, therefore potentially replacing or at 

least complementing more intrusive ways for gathering data. For this reason, IA is 

considered a powerful source of data, although it often requires human intervention, 

both in the analysis phase and in the interpretation of data  

Studies in IA may look at different types of content [11]. Manifest content is easily 

observable in that it concerns visible and objective communication features. An 

example of manifest content is the number of times students address each other by 

name. In general, manifest content can be spotted by looking for some particular 

expressions and hence the coding process is relatively easy to automate. In some 

cases, however, the aspects under study cannot not be directly connected with specific 

expressions, but rather they need to be inferred on the basis of the analysed texts. IA 

in these cases relies on the detection of “latent variables” [10]. Detection of latent 

content is much more complex, in that it requires interpretation and application of 

some heuristics in the analysis of the messages. Manifest content can obviously be 

investigated with more objectivity and can be automated more easily. Nevertheless, 

latent content is worth attention in that it is often related to interesting research 

questions. In this paper, we claim that Self-Regulated Learning (SRL) is one of those 

fields of study where it is necessary to handle latent content.  

Self-Regulated Learning (SRL) is one of the fields of study where it is useful to 

handle latent content. The term SRL identifies a set of cross-curricular competences 

allowing the learners improve their learning efficacy, as well as to apply and adapt the 
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acquired knowledge across different subjects. The research in this field investigates 

the pedagogical, behavioural, emotional, motivational, cognitive and meta-cognitive 

aspects involved when students learn to control their own learning processes [14, 15].  

The relationship between SRL and CSCL is quite complex because effective use of 

CSCL environments appears both to require and to improve the ability of learners to 

self-regulate their own activity [6]. In CSCL, SRL competence and, in particular, 

meta-cognitive skills are often among the explicit or implicit objectives of the 

learning process. This is primarily due to the fact that learners who are new to this 

training method usually lack some of the meta-cognitive and self-direction skills that 

are needed to take full advantage of this learning approach, and therefore well 

designed courses try to stimulate learners in this respect. Moreover, learning in such 

context is mostly based on textual interaction, and this supports reflection not only on 

content knowledge but also on the learning process itself. As a consequence, such 

learning environments appear to foster SRL by putting into play several SRL-related 

skills, so that CSCL environments may be regarded as promising for its development 

[1, 9, 11] At the same time, SRL appears necessary to make good use of learning 

experiences within VLCs not only because students need to organize time and pace of 

their learning process, but also because collaborative activities entail negotiating 

objectives, strategies and concepts with peers. 

Research into SRL is currently carried out by analysing students’ actions, that is, 

by trying to understand to what extent they set their goals, plan their learning and 

evaluate their progress, practice meta-cognition and self-reflection. It is not 

surprising, therefore, that Interaction Analysis is rarely applied to the study of SRL in 

VLCs, in that it requires the detection of latent content. Currently, investigation of 

SRL mostly relies on interviews where learners are requested to describe, ex-post, the 

strategies and methods they used during the learning process, or on questionnaires 

aimed at eliciting information from the learners’ about their strategic planning and the 

other choices made during the leaning process. It should be noted that even these 

traditional methods of analysis are not able to directly measure the practice of SRL, 

but they try to deduce its presence from students actions, their opinions and their 

verbalisations concerning the learning process. This confirms the intrinsic complexity 

of this field of analysis.  

This paper proposes to use IA to investigate the practice of SRL in VLCs, as a 

possible way to rely on data of different nature, hence offering the possibility to 

complement studies based on traditional methods. It is true that the outcomes of IA 

are affected by coders’ discretionary, since SRL can be detected only by means of 

latent variables, but they depend less on students’ discretionary, since they are 

directly based on the students’ actions, i.e. the messages they sent, rather than their 

interpretations of the learning events. 

In the following, we propose a set of indicators of SRL and report on their 

application in an exploratory study carried out on the online component of a blended 

teacher training course in Educational Technology. The outcomes of the study are 

discussed and compared with those of a previous study carried out with more 

traditional means. Aim of this paper is to evaluate the feasibility, reliability and cost-

effectiveness of the approach proposed, in view of a possible application on a larger 

scale. 

2   Detecting SRL indicators 

We can define Self Regulated Learning as a learning process where students master 

and deliberately control their own learning, by setting their goals, by choosing their 

learning strategies, by reflecting on their own learning and by evaluating their 

progress and consequently adapting their strategies, with a cyclic process. Self- 

regulated learners are often intrinsically motivated and see learning as a proactive 

activity; in other words, they actively control rather than passively endure the learning 

process. They usually have a good degree of self-efficacy and are able to apply and 

adapt the acquired knowledge across different subjects.  

The study of SRL in online environments by means of AI is complicated by the 

fact that, despite the variety of approaches that have been applied to investigate the 

nature and extent of SRL [16], this competence has always been characterised in 

terms of general, rather than specific, skills and actions. It is therefore necessary to 
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start by defining SRL indicators that can guide the search for latent content items. We 

base our analysis on the characterization of SRL proposed by Zimmermann [14-16], 

taking into consideration also some subsequent elaborations of his studies [2, 4, 12] 

on the potential support to SRL granted by Technology Enhanced Learning 

Environments. Based on the work of all these authors, we can identify two orthogonal 

sets of aspects that characterize SRL, that we will call “process” model and 

“component” model of SRL. The process model views SRL as consisting of three 

phases that are cyclically repeated during learning activities of self-regulated learners: 

planning, monitoring and evaluation. The component model, on the other hand, 

distinguishes among the cognitive (behavioural), meta-cognitive, and 

motivational/emotional aspects of SRL, both at the individual and at the social level.  

Based on these models, and taking into consideration the fact that in VLCs 

individual activity and social construction of knowledge are strictly intertwined and 

both very important, we think that SRL indicators to carry out IA in VLCs should 

concern the following aspects: 

• the learners’ abilities to plan, monitor and evaluate their own learning process; 

these can be investigated by spotting the learners’ active contribution to: 

choosing learning objectives and contents, working out or adapting learning 

strategies; suitably configuring the learning environment; evaluating learning 

results by comparing one’s outcomes with the outcomes of peers and with 

models possibly provided; 

• the learners’ abilities to cope with cognitive, meta-cognitive, emotional and 

motivational challenges imposed by the learning process, throughout the above 

mentioned phases; these can be captured by identifying clues that show deliberate 

application of strategies to solve complex problems, to cope with stress and 

anxiety, to keep up motivation, to relate with peers in a smooth and profitable 

way; 

• the learners’ abilities to practice all the above actions both in individual study and 

in a collaborative learning context, be it face-to-face or at a distance. 

The indicators of SRL abilities proposed in this paper derive from this theoretical 

framework and are shown in Table 1. This table specifies what should be observed 

into students’ messages in order to support the claim that their learning activity is 

self-regulated. Following Garrison et al. [8], we grouped cognitive with meta-

cognitive aspects since it is often difficult to clearly mark the separation between 

them, especially in a context, like VLCs, that usually fosters meta-cognitive activities 

along with cognitive ones. Similarly, we grouped motivational and emotional aspects 

since the border between the two is quite blurred. 

The underlying assumption of this study is that, when a message contains reference 

to the fact that the sender has carried out a self-regulated action, then we can think 

that he/she has taken that action, and therefore he/she has practised self-regulation to 

some extent. For example, let us suppose that a student sends a message commenting 

on the success of a group activity and another answers by proposing a deadline for the 

following task. In our approach, we assume that the first student has carried out some 

kind of self-evaluation and the second has engaged in a form of planning. The 

opposite, however, can not be claimed, because if a student does not express in 

his/her messages something that allows us to infer a self-regulation activity, this 

doesn’t mean that self-regulation did not take place, it simply means that the student 

did not feel the need to express it.  

3   A case study 

We used the selected SRL-indicators to analyse the learning dynamics that took place 

in part of the online component of a blended teacher training course in educational 

technology. This course was run in 2005 by ITD-CNR for the Specialization School 

for Secondary Education of the Liguria region [5]. The course lasted 12 weeks (see 

course structure in Fig. 1) and involved 95 students and 8 tutors who exchanged, in 

total, 7605 messages. Among these, the students messages were around 77% of the 

total. We selected for this study the activities of Modules 3 and 4,to which we will 

refer in the following as Activity 1 and Activity 2. We focused in particular on one 



Addendum Proceedings EC-TEL 2007 
 

6 

 

sub-group of eight students with one tutor. The selected activities lasted 3 weeks each 

and included a total of 249 messages exchanged, 218 of which by the students.  
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Fig 1. Structure of the considered course. Interactions were analysed for Modules 3 and 4. 

The sample chosen is a good representative of the whole cohort of course 

participants, in that it has similar characteristics: same ratio between males and 

females, same mixture of backgrounds, average grade in final assessment very close 

to the average grade of all the students (see Table 2 for data about the sample). Both 

the considered activities were based on collaborative learning strategies but involved 

different ways to organize the group activity. The first was a role play, where students 

were required to take the role of strongly characterized teachers (e.g. the technology 

enthusiast, the technology detractor, the bureaucrat, the pragmatist, etc) and to discuss 

from these different points of view strengths and weaknesses of a WebQuest. The 

second was a case study on school-based learning communities. Trainees were 

supposed to discuss pros and cons of a school project recently carried out by a few 

teachers with their classes. The features of this project were illustrated to the student 

teachers by its designers and the related documentation (instructional design, students 

products and assessment results) was made available to them.  
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Table 1 - A taxonomy of indicators of self-regulation 

  Planning Execution and Monitoring Evaluation 

cognitive and 

meta-

cognitive 

individual 

Code: PCI 
- Making plans on how to proceed in the 

learning process: breaking up tasks in sub-

tasks, establishing deadlines, detecting 

priorities, etc. 

- Detecting plan changes necessary to 

overcome failures. 

Code: MCI  
- Enact plans. 

- Work consistently on the assigned task. 

- Monitoring plan fulfilment. 

- Making syntheses of the work done and 

objectives reached. 

Code: ECI 
- Assessing own learning.  

- Analysing results, spotting difficulties and 

causes of failures. 

- Reflecting on individual learning 

achieved. 

- Comparing one’s work with that of peers 

social 

Code: PCS 

- Making proposals on how to proceed in 

the learning process.  
- Discussing and negotiating on planning 

aspects. 

- Working out together plan changes 

necessary to overcome failures.  

Code: MCS 

- Quoting peers contributions, asking 

questions, reacting to and mediating among 
peers. 

- Checking understanding 

- Summarising the ideas suggested by all 

group members.  

- Encouraging peers to act. 

Code: ECS 

- Assessing group learning.  

- Commenting group achievements. 
- Reflecting on group learning. 

- Encouraging peers to express opinions 

motivational 

and 

emotional 

individual 

Code: PMI 

- Exploring one’s expectations about the 

current learning activity.  

- Anticipating possible emotional aspects.  

Code: MMI  

- Expressing one’s emotions and 

motivations 

- Looking for appropriate support when 

needed 

Code: EMI 

- Comparing one’s current motivation and 

emotions with the original ones.  

- Understanding the reasons of possible 

changes to plans. 

- Commenting on emotional aspects 

developed during the learning process 

social 

Code: PMS  

- Discussing expectations and motivations 

about the current learning activity and 

learning in general.  

- Sharing motivations for own commitment. 

- Encouraging/requesting peers to make 

suggestions. 

Code: MMS  

- Encouraging peers to express their 

emotions and motivations. 

- Disclosing oneself to peers,  

- Encouraging peers and providing them 

emotional support. 

Code: EMS  

- Expressing appreciation for peers’ efforts, 

contributions and results. 

- Spotting group’s malfunctioning and 

analysing its causes. 
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Table 2 Features of the sample of messages analysed 

 Stud. msgs. Tutor msgs. Total msgs. 

 mean SD N % N 

Activity1 11,3 5,4 14 13,5 104 

Activity2 11,1 17,1 17 11,7 145 

 

Two coders examined all the messages of the sample. One coder had been 

involved in designing and running the course, while the other was an external rater. 

After coding, the inter-rater reliability was calculated, in terms of percent agreement, 

and resulted above 80% globally. After the computation of the inter-rater reliability, 

the coders discussed the controversial cases until they reached 100% agreement. The 

reported data refer to the agreed coding. 

Table 3 reports the inter-rater reliability (Holsti’s method). The fact that these 

values are quite acceptable is a point in favour of the replicability of this investigation 

approach. The same table shows that the percentage of significant messages was not 

very high, which might mean that SRL did not take place or it was not detected 

because students did not always feel the need to express the self-regulated actions 

they carried out.  

Table 3 Sample features in terms of coding results 

 Meaningful messages 
Inter-rater reliability 

 number % 

Activity1 32 35 88,6 

Activity2 49 38 80,0 

 

Fig.2 shows a comparison of the SRL-related expressions detected by the two 

coders. Coder 1 ratings are always slightly higher than those produced by Coder 2, 

which suggests a more open attitude of Coder 1 rather than a real disagreement on the 

way to interpret students’ messages. This was confirmed by the comparison and 

discussion of the selected expressions and explains why it was easy to reach a 

complete agreement after comparing the differences.  

The high agreement also suggests it was not difficult to classify the considered 

messages against the classification grid given in Table 1. This fact is important from 

the methodological point of view, in relation with the feasibility of the suggested 

method, since it suggests that the identified SRL-related indicators can be used to 

carry out a meaningful interaction analysis, even though they refer to latent content. 

More accurate measures of the inter-rater reliability were not deemed necessary, 

given the exploratory nature of this study, which allowed us to compare all selected 

items and discuss the motivation for their selection. When the study will be extended 

to a bigger sample of messages, it will be necessary to adopt more advanced measures 

of reliability, which take into consideration chance agreement [7], along with accurate 

statistical analysis . 
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Fig. 2. A comparison of the SRL-indicators detected by the coders for Activity 1. 
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The chosen unit of analysis was the message. This choice appeared advantageous 

in that messages are objectively identifiable, their extent is determined by the 

message authors and they consist of a possibly large but still manageable set of cases. 

The analysed messages turned out to exhaustively contain all the indicators proposed 

in Table 1. On the other hand, several messages contained more than one occurrence 

of the same indicator or of different ones. This made the analysis of the data slightly 

more difficult to interpret, since, for instance, the percentage of messages containing 

SRL-related expressions does not give an exact idea of the concentration of indicators 

detected.  

Some quantitative data about the two activities were also considered, such as the 

number of messages exchanged per day and the contribution of individual students to 

the discussion. These data helped us gain a global picture of the learning dynamics in 

the considered activities, but did not provide much information on the development of 

self-regulation, and therefore will not be reported in this study. 

4   Outcomes of the study 

The main results of the content analysis are reported in Table 4 and Figures 3 to 6. 

These figures show the raw data, without statistical elaborations on them, since the 

limited size of the sample analysed makes them more easy to read than complex 

elaborations. A wider study with more data, on the other hand, would certainly 

benefit of some statistical elaboration, like inferential statistics. In most cases we will 

refer to actual number of indicators found rather than percentages, because, as pointed 

out above, several messages contained more than one indicator, so the concentration 

of SRL related instances is better represented by the number of instances found rather 

than the percentage of SRL-related messages. It is useful to remind that the two 

activities had the same duration, which allowed us to compare the raw data in a 

meaningful way. 

The data in Fig. 3 show that trainees participated more in Activity 2 (the case 

study) than in Activity 1 (the role play). This is true not only in terms of number of 

messages, but also as concerns “SRL density”. This clearly appears from Table 4, 

showing that the percentage of SRL-related messages and the average number of 

indicators per SRL-related message were higher in Activity 2 Also the number of 

messages exchanged in the second activity was higher (over 42% more) than in the 

first one. Activity 1, being a role play, had an inherent plan: once taken a role, the 

participants were required to adapt their behaviour to the activity constraints and this 

partially limited their freedom of planning. These data, however, can also support the 

hypothesis that the students, over the course, were learning to self-regulate 

themselves. Most likely, both explanations contributed to determine this distribution 

of SRL occurrences. 

Table 4. SRL indicators detected in the two considered activities. 

 Activity 1 Activity 2 

total number of students’ messages 90 128 

number of messages containing SRL indicators 32 49 

percentage of SRL related messages 35,56% 38,28% 

total number of SRL indicators 39 70 

average number of indicators per SRL-related 

message 1,21875 1,428571 
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Fig. 3. Number of total messages posted by the students in the two activities and number of 

messages containing SRL indicators. The number of SRL indicators detected (which does not 

appear in this figure) is bigger than that of SRL-related messages, since several messages 

contained more than one indicator. 

The limited amount of planning carried out in Activity 1 is confirmed by the data 

in Fig. 4, where indicators of planning events in this activity are significantly less 

than those of Activity 2, especially since the difference between the two activities is 

much more dramatic as concerns planning than the other two phases of SRL. 

However, Activity 2 shows a higher concentration of SRL-related events also as 

concerns monitoring and evaluation tasks, which again supports the idea that students 

generally self-regulated their learning more in this module. 

 

Fig. 5 shows that indicators related to SRL at a social level were definitely more 

frequent than indicators showing SRL at individual level. Once again, there are two 

possible reasons behind these data and it is likely that both are partially true. One 

reason is that VLCs tend to favour the social aspects of SRL more than its individual 

aspects (for example, students feel encouraged to plan, monitor and evaluate the 

group work, more than they do with their own individual work). The second 

explanation is that in online collaborative environments students feel the need to 

express, when writing messages, the social aspects of their learning activity more than 

they do with the individual aspects. In other words, they might be planning, 

monitoring and evaluating their own individual work as well, but they do not feel so 

much the need to write it in their messages.  
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Fig. 4. Coding results according to the categories of the process model 
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Fig.5. Coding results along the individual vs. social categories 

The considerations raising from this analysis are very much in line with the 

outcomes of a previous study where a different method was used to investigate SRL 

development in the same course [6]. That study presented the results of a survey 



Addendum Proceedings EC-TEL 2007 

11 

carried out with two questionnaires, one filled in by SRL experts and another by 72 of 

the 95 trainees taking part in this course. Both concerned the interviewees’ opinions 

about the support received in practicing SRL during the course. The survey showed 

that the potential of the environment used was deemed valuable especially as 

concerns the social aspects of SRL: students, as a matter of fact, claimed that they felt 

a strong social support to their own SRL development from tutors and, even more, 

from peers.  

Fig. 6 shows the message categorization according to the component model. From  

these data, the cognitive/meta-cognitive level appears to have been supported more 

than the emotional/motivational one. 
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Fig.6. Coding results along the categories cognitive and meta-cognitive vs. emotional and 

motivational 

In the study by Dettori, Giannetti and Persico [6] mentioned above, the comparison 

of these two categories was the only point of disagreement between the data related to 

experts’ and students’ opinions. As shown in Fig. 7, according to SRL experts, the 

emotional and motivational components of such support were stronger than the 

cognitive/meta-cognitive ones. According to the trainees, the former was weaker than 

the latter. This study, and in particular the data shown in Fig. 5, seems to confirm the 

results based on the students questionnaires.. 
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Fig.7. Comparison between the average values obtained from the experts’ evaluation and 

students’ evaluation of the same course (from [6]). 

5   Concluding remarks 

The mere presence of SRL-indicators obviously does not prove the development of 

SRL, but only supports the claim that some particular aspects of SRL were practiced. 

However, Zimmerman’s (1998) studies argue that SRL competence develops through 

social support and practice, which suggests that repeated practice likely corresponds 

to improved competence. Increased frequency of the indicators during the learning 

process can also be regarded as a clue of SRL development. The opposite, however, is 

not necessarily true: a lack of SRL indicators in students’ messages doesn’t 

necessarily mean that the students did not control their learning but simply that they 

might have not felt the need to make the process explicit in their messages.  

This study mostly aims to understand if interaction analysis can provide 

significant information that could be regarded as complementary to data obtained 
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with other methods. In general, information about SRL competence is searched by 

means of interviews with the subjects involved into the learning process, 

questionnaires and observation. Questionnaires and interviews collect opinions and 

information reported by the learners or their teachers. On the other hand, observation 

and content analysis of exchanged messages allow us to analyse directly what 

students actually did. Messages do not give us access to all that has been taking place 

in a learning activity, but they allow us to work on data that have not been 

consciously filtered by the learners while expressing their opinions. Moreover, 

messages are distributed along the whole duration of a course. This means that we can 

analyse the evolution of self-regulation over time, which is not possible if such study 

is made by means of end-of-course questionnaires since these elicit students’ opinion 

when the questionnaire is administered. For all these reasons, we believe that IA is a 

worthwhile approach, even though labour intensive, in that it appears as a possible 

valid tool to study SRL in VLCs, useful to complement other methods of analysis.  

The features of this study, like the choice to work on a small sample, with a 

manual method and with limited statistical tools, were determined by its exploratory 

nature. Its aims were:  

• to find out whether content analysis with the selected set of indicators would 

provide data consistent with previous research;  

• to understand whether the method is cost effective and if the indicators are 

sufficiently well-defined to grant an acceptable reliability; 

• to refine the indicators and verify whether there are ways to partially 

automate the textual analysis process. 

As for the first point, according to the collected data, the cost-effectiveness of the 

approach is encouraging enough to plan an extension of the study to a wider sample 

and for a longer period, as well as to carry out similar studies in different contexts. 

While the answers to the first point are quite satisfactory, the second point appears 

a bit controversial. The inter-rater reliability, on one side, turned out to be pretty good 

(at least, percent agreement is acceptable, but for bigger samples it would be 

worthwhile to use more sophisticated measures of reliability such as Kohen K 

(Capozzoli et al, 1999)). SRL-related messages, on the other side, are not a high 

percentage of the examined ones, and this makes the rating work not very cost 

effective.  

On the third point we can make positive and negative considerations. A positive 

point is that the indicators’ list (Table 1) appeared to be quite complete and apt to 

classify all the SRL-related situations encountered. Some refinements were made to 

the indicators list while rating the messages, since readings students’ messages 

allowed us to spot the presence of learning actions which were clearly self-regulated 

but were missing from our table. Globally the structure and most of the original 

indicators were fit to the purpose.  

As for negative elements, we realized that there is no easy way to automate the 

analysis process. As a matter of fact, while in many studies focused on manifest 

content the analysis can be carried out using software tools that look for typical 

expressions related to the searched clues, in the case of SRL there doesn’t seem to be 

any typical expression that introduce the kind of sentences we are looking for. For 

instance, planning actions can be introduced by many different expressions, such as “I 

propose…”, “Why don’t we…”, “We could make/do…” and many others (or their 

equivalent in other languages). The same holds for monitoring and evaluating 

sentence patterns: there are so many ways to introduce a sentence where monitoring 

or evaluation considerations are brought forward, that it appears hardly possible to 

employ typical text analysis software tools. 

To conclude, SRL development can be revealed by a set of “latent variables”, and 

the proposed set of indicators, derived from widely accepted models in the SRL 

literature, seems to work properly to this purpose. However, there are some important 

caveat. Firstly, we acknowledge that the use of this kind of variables makes content 

analysis an inherently subjective and interpretative process. Secondly, researchers 

who intend to use this method should be aware that what can be found in messages is 

likely to be true, but it may not provide a complete picture of the phenomenon.  

Last but not least, it is widely acknowledged that content analysis is quite a labour-

intensive research method. As a consequence, a very interesting applied research 

direction would be to develop Computer Mediated Communication tools that 

expressly support content analysis, for example by allowing to associate rater’s 

annotations to each message and to compute statistics about them. These tools would 
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be very useful for content analysts regardless of the aims of the research study they 

are carrying out.  
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