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Abstract. One of the goals of academic education is to train students in view of 
acquiring metacognitive skills, thus becoming  self-regulated learners prepared 
for for lifelong learning. The research in this area has proved that metacognition 
can be taught and learned and that self-regulation behavior can be guided and 
constrained by the features of the learning environment. In order to become an 
educational environment, attractive and at the same time efficient for the 
students and which would enable students to develop their metacognitive skills, 
the e-learning system needs continuous improvments. This paper presents a 
hybrid model of an e-learning system, MEM – Metacognitive E-learning system 
Model, which aims to develop metacognitive skills in students, based on three 
learning principles  of the  InTime model, principles which are adapted from 
Peter Ewell’s point of view regarding the complexity of the learning process, 
and on the metacognitive regulations.  
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1 Introduction 

The e-learning systems need continuous improvements in order to become education-
al environment, attractive and at the same time efficient for the students, where tech-
nology is in service to learners. The designing and development of quality e-learning 
systems, which aim to develop the student’s performance, needs a sound scientific 
foundation concerning learning theories. But improving students’ performance does 
not imply only their knowledge acquisition, but also developing and improving skills 
necessary for their future workplace or in their lifelong learning process.  

Some of these skills are in connection with metacognition and, as McCombs 
underlines: “Metacognition is thus a key area of research because it shows that if 
students learn how to control their thinking they become more autonomous and self-
regulated learners.”[1] 

Most of the e-learning systems are not designed to develop metacognitive skills in 
students, even if “the online learning environment is characterized with autonomy” 
[2]; for this reason self-regulation becomes “a critical factor for success in online 
learning.” [2] 
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2 The Metacognitive E-learning System Model ( MEM ) 

This paper presents a hybrid model of an e-learning system, MEM – Metacognitive 
E-learning system Model, which aims to develop metacognitive skills in students, 
based  on three learning principles of the InTime model, principles which are adapted 
from Peter Ewell’s point of view regarding the complexity of the learning process.  

The MEM is the starting point of a research which tries to prove that in case  
students use the proposed hybrid e-learning system, we expect them to develop meta-
cognitive skills and become a self-regulated learner to a higher extent than the stu-
dents who use a traditional e-learning system during their learning process.  

The three chosen principles from the InTime used in the MEM are:  

“- the importance of the incentive as well as the corrective role of Frequent Feed-
back, which students should get from instructors and peers throughout the learning 
process;  

- feedback will be most effective if it is delivered in an Enjoyable Setting that  
involves personal interactions and a considerable level of personal support. 

- Reflection as a subcomponent of Compelling Situation because as a learner dis-
covers new connections while involved in a compelling situation, Reflection is neces-
sary to reach the point of deeper learning required for this information to be used in 
future situations.” [3] 

Concerning metacognition and e-learning, MEM is based on the Metacognitive 
regulation and takes into account the assertion made by Theo L. Dawson as a conclu-
sion of previous researches that:  

“Students who have been taught metacognitive (self-regulated learning) skills learn 
better than students who have not been taught these skills so it is possible to produce 
better learners by teaching metacognitive skills. 

Metacognitive training can increase students’ self-confidence and sense of personal 
responsibility for their own development and this thing may provide motivation for 
learning.” [4] 

The MEM model provides an answer to the questions:  How can we help students 
to develop these skills in an e-learning environment? and How should we organize the 
systematic feedback provided to the learner in order to develop these skills? 

As Lai (2011) points out: “Assessment of metacognition is challenging for a num-
ber of reasons: (a) metacognition is a complex construct…” [5] so in my opinion not 
all skills related to metacognition can be developed in an e-learning environment and 
due to this, the first version of the MEM model is focused only on some aspects of 
metacognition, namely those connected with self-regulated learning skills.  

The following definition of self-regulation was given by Pintrich and al. (2000): 
“…..self-regulated learning….is an active, constructive process whereby learners set 
goals for their learning and then attempt to monitor, regulate, and control their cogni-
tion, motivation, and behavior, guided and constrained by their goals and the contex-
tual features in the environment.”[6] 
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Table 1. Connections between metacognitive skills and actions performed by the student 

Phases of  
self-regulatory 

 processes 

Metacognitive 
skills (MS) 

(Self-regulated 
learning skills 
and strategies) 

Actions  
performed by 
the student 

(SSp) 

Tools used 

 
 
 
 
 
 
 

Performance 
Phase 

Task Strategy 
(TS) 

 

- filling in  Task 
Management 
Checklist 
- recording and 
reporting events 
and process using 
blogging tools 
- uploading the 
results of a task in 
time 

 

Blog 
 

Checklists 
 

Student 
Portfolio 

Help Seeking 
(HS) 

 

- asking questions 
on forum 
- mailing questions 
to the teacher/tutor 
- chatting 
 

Forum 
E-Mail 
Chat 

 Time  
Management 

(TM) 
 

- uploading in time 
the task/homework 
- monitoring the 
time spent in the 
system 
- monitoring the 
time spent on each 
lesson 

 

Student  
Portfolio 

 
Reports from 
the system 

Self-Reflection 
Phase 

Self-Evaluation 
(SE) 

 

- filling in self-
evaluation forms 
- posting entries in 
journal 
-  posting com-
ments to blogs 
- writing and post-
ing revisions of 
work 

Self-
assessment 

forms 
 

Journal 
 

Blog 
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This definition comes to support the MEM model in that it recognizes that self-
regulation behavior can be guided and constrained by the features of the learning 
environment, in our case the e-learning system. 

The structure of self-regulatory processes was viewed by Zimmerman et al. (2002) 
in terms of three cyclical phases “The forethought phase refers to processes and be-
liefs that occur before efforts to learn; the performance phase refers to processes that 
occur during behavioral implementation, and self-reflection refers to processes that 
occur after each learning effort.”[7] These three phases are associated by Barnard-
Brak et al. (2010) with self-regulated learning skills and strategies such as: Task 
Strategy (TS), Time Management (TM), Help-Seeking (HS) and Self-Evaluation 
(SE). 

They also assert that “Individuals who are self-regulated in their learning appear to 
achieve more positive academic outcomes than individuals who do not exhibit self-
regulated learning behaviors.”[8]  

During the learning process, in an e-learning environment, a student performs a 
number of actions and a connection can be established between the self-regulated 
learning skills that we want to develop in student and these actions; in the Table 1 
there are some examples showing these in connection with two phases of self-
regulatory processes. For actions in e-learning system we used the Andrew Churches - 
Bloom`s revised digital taxonomy.  

The MEM model is designed in order to improve the student’s self-regulated learn-
ing skills associated with these two phases and with self-regulated learning skills and 
strategies from above, by providing periodically feedback, through Feedback Module, 
based on the actions performed by the student in the system. (Fig.1) 

We have x students, for each we propose to develop y metacognitive skills - MSy.  
For each metacognitive skill it is established a desirable level based on activities 

performed by the students, for example: concerning the reflection, the student must 
have at least 2 entries in the journal per week. Based on this, a desirable profile of the 
student is built. 

The system will deal with two profiles of the student: 

- the desirable profile of the student (DSP) – made according to the desirable level 
of the metacognitive skills to be reached 

- the current profile of the  student, updated periodically (SPX) The system has a 
module, Feedback Module, which monitors the students’ actions that are in connec-
tion with the metacognitive skills to be developed, and scores them in a data base, in 
order to obtain the current profile of the student.  

Both profiles, the desirable profile of the student (DSP) and the current student pro-
file will be composed from a number of sub-profiles (SSpXy), each in connection with a 
Metacognitive skill (MS) to be developed; MSy is in connection with SSpy (see Table 1). 

The student’s sub-profile SSp is developed in connection with his/her actions 
which are being scored (see Table 1). For example, a pertinent question on Forum has 
a bigger score than a simple question on the Forum, but the sub-profile connected 
with the inquiring takes also in consideration the activity on the forum, as for example 
the total number of questions asked by a student.  
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Fig. 1. The Metacognitive E-learning system Model 
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Each student’s current sub-profiles are periodically compared with the desirable 
level that should have been reached at that moment. For example: if DSSpy> SSp1y  
that means a difference is noticed between the desirable skill level and the developed 
skill level, and the student number 1 will receive feedback concerning the implied 
metacognitive skill MSy.  

Based on the same principle and on formative evaluation, the student will also get 
feedback on the level of  knowledge acquired. 

The feedback is very important in the learning procces and it is obvious that it can 
not be provided only by the e-learning system, and this is the reason why the system 
is hybrid: the feedback is offered both automatically due to programming the system 
(based on a metacognitive training strategy and Feedback Module), and also by the 
teacher/tutor and peers, through the same system. 

3 Conclusions and Future Work  

One of the goals of academic education is to train students in view of acquiring 
metacognitive skills, thus becoming  self-regulated learners prepared for for lifelong 
learning.  

The research in this area has proved that metacognition can be taught and learned, 
and this can be done in e-learning too, by improving the e-learning environment with 
new features, which would enable students to develop their metacognitive skills. This 
paper has introduced such an environment, bringing into attention the Metacognitive 
E-learning system Model.  

The model is now at the stage of implementation and it will be validated on stu-
dents, from the law school belonging to “Lucian Blaga” University of Sibiu, which 
attend the seminar of Computer Assisted Instruction, in the second semester of 
scholar year 2012-2013.  

In the future the MEM model will be developed by including new modules, which 
will have  the purpose to enhance metacognitive skills in students.  
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