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  Pref ace   

 In today’s schools, most students are taught how to summarize, take notes, and read 
for understanding, though mostly without specifi cally being taught how to fi gure out 
by themselves when and why these learning techniques can be most effective. 
Without obtaining a thorough understanding of the reasons behind the effectiveness 
of learning techniques, in that general knowledge of the learning process is being 
developed, learning can be hindered and become unnecessarily diffi cult, particularly, 
where new and unfamiliar learning tasks are concerned. This makes the development 
of general knowledge of the learning process essential for lifelong learning. 

 In this book, the educational theory of metacognitive learning is presented. The 
educational theory of metacognitive learning fi nds its basis in educational and psy-
chological research on metacognitive knowledge from a metacognition research 
perspective and three research studies. These three research studies have provided 
us with a better understanding of what adolescent students’ general knowledge of 
the learning process encompasses. Accordingly, it became possible to develop 
instructional implications with regard to students’ development of general knowledge 
of the learning process, which is needed to become able to learn more effectively. 
Throughout this book, the theory of metacognitive learning and its instructional 
implications are exemplifi ed by using the descriptions, comments, and explanations 
of the students that participated in the three research studies. 

 This book also includes educational material in that the fi ndings of the three 
research studies were translated into practical tools that can be used to learn how to 
decide on the most effective learning technique(s) for a variety of learning tasks. 
Besides the educational materials, instructional suggestions are presented that place 
students’ development of general knowledge of the learning process at the center of 
learning how to learn effectively. These instructional suggestions and the educa-
tional materials can be applied by educators of all teaching disciplines. 

 Although this book has been written for anyone interested in learning to advance 
his or her learning, it is especially written for educational researchers and educa-
tional psychologists who are interested in the subjects of metacognition, learning, 
and instruction. In line with the research studies described in this book, the focus is 
on students in the upper level of secondary education, although it can also be useful 
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for students in secondary, higher, and adult education. Furthermore, the educational 
theory of metacognitive learning and its instructional implications that are presented 
in this book can also be of interest to teacher educators and student teachers in sec-
ondary and higher education. 

 This book would not have come into existence without the wealth of research 
that is available and that I have had the pleasure to read for some decades now. 
However, the research references that are mentioned in this book merely provide 
an outline in terms of focusing on original thoughts that form the basis of the edu-
cational theory of metacognitive learning and its implications and suggestions. 
This has been done in the hope that such an outline can serve as a starting point for 
research studies from different perspectives. Also, this book would not have been 
written if students had not participated in the three research studies that are 
described in this book and that underlie the educational theory of metacognitive 
learning. For this, I thank their teachers, mentors, school counselors, and directors 
for reacting to a call for research participation. Finally, this book is dedicated to 
Gerard and Lindsey, for encouraging me to write this book and for listening to my 
attempts in describing metacognitive learning, again and again, and thereby helping 
me to pursue my ideas.  

  Amsterdam, The Netherlands     Joke     van     Velzen     

Preface
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    Chapter 1   
 Introduction: Metacognitive Learning: 
Focusing on General Knowledge 
of the Learning Process                     

              In today’s schools, helping students to construct essential  cognitive knowledge   is 
 s  till the main goal of education. However, solely having students understand and 
memorize essential cognitive knowledge appears to be insuffi cient these days 
because students must also become able to deal with a fast growing amount of infor-
mation. It is this fast growing amount of information that requires that students 
become able to construct cognitive knowledge, in terms of coming to understand 
and remember basic concepts, principles, and applications,  of their own accord . 
Moreover, in our society, where information can be found easily, it is expected that 
one understands which information is essential, that the required information is 
found effortlessly, and that new information can be integrated into one’s existing 
knowledge in such a way that it can be applied, adapted to new circumstances, used 
for thinking, and used for creating new meanings. Obviously, being able to handle 
information in such a way is truly demanding. Therefore, to prepare today’s stu-
dents for their future life, they need to become independent learners who can further 
advance their own learning. 

 This future-oriented educational objective of advancing students in constructing 
knowledge of their own accord, emphasizes an active role of learners in the process-
ing and  memorizing   of information by making sense of their own learning process. 
This has been called   learning how to learn    by some and  developing learner exper-
tise  by others. Learning how to learn became a major research area in the 1970s 
when it became clear that  students   needed to be educated in becoming learners. 
Today, learning-how-to-learn programs focus in particular on instructing students 
about learning techniques (e.g., summarizing, note taking, and reading comprehen-
sion), monitoring and controlling (i.e., the evaluation and adjusting of learning 
activities to enable progress), and  refl ection  . However, helping students in high 
school and higher education to learn how they can decide on effective learning tech-
niques for a range of learning tasks is hardly customary in  tod     ay’s schools (Cotterall 
& Murray,  2009 ; Van Velzen,  2012 ),  thou  gh these students are still in the process of 
 develo           ping metacognitive knowledge (Casey, Tottenham, Liston, & Durston,  2005 ; 
Keating,  2004 ; Schneider,  2008 ; cf., Weil et al.,  2013 ). That  i  s,  stud  ents are  ta  ught 
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how to use the techniques for learning, but they are hardly taught how to continue 
to develop their knowledge of effective learning techniques on a regular basis. This 
development of general knowledge of the learning process seems essential though 
for becoming able to learn of one’s own accord and to learn in new and unfamiliar 
learning situations. 

 Although the importance of teaching students how to learn has been accepted 
worldwide by the educational fi eld, many have also brought forward the diffi culties 
that can accompany it, as the following quotes can show.

  “But were you taught ‘   how to learn’?” (Woolfolk,  2004 , p. 295). 
 “… schools seem to be functioning as well as ever, but the challenges and expectations 

have changed quite dramatically … Today, students need to understand the current state of 
their knowledge and to build on it,    improve it, and make decisions in the face of uncer-
tainty” (Bransford, Brown, & Cocking,  2000 , p. 132). 

 “…we are  con        tinually surprised at the number of students who come to college having 
very little metacognitive  knowl  edge” (Pintrich,  2002 , p. 222). 

 “Unfortunately, little emphasis is placed on metacognitive knowledge and skills as critical 
goals for learning in the national  c     urricular standards” (White & Frederiksen,  2005 , p. 211). 

 “The fact that students often do not welcome metacognitive training shows, in my opin-
ion, a failure in our schooling … [in that] students acquire the notion that knowledge is 
command of a large body of  fact  ual data” (Sternberg  1998a , p. 129). 

   Although these quotes are presented here without their original context and they 
date back approximately a decade, they all do bring forth that is can be diffi cult to 
teach students how to learn. In this respect, the teaching of students to help them to 
develop general knowledge of the learning process can be expected to be diffi cult 
because it is diffi cult to  observe   it in students. Teachers are known to have a thor-
ough understanding of the discipline-specifi c knowledge that they teach, students’ 
learning, and pedagogical knowledge. When teachers teach, they regularly check 
whether their students have understood the subject matter by questioning and 
observing their students. For example, when a teacher helps a student to understand 
subject matter, he or she closely observes what a student is doing, saying, or both. 
However, the above-mentioned quotes suggest that it can be diffi cult to observe 
students’ general knowledge of the learning process. A fi rst reason for why it is dif-
fi cult to observe it is that students have to display their general knowledge of the 
learning process by showing it and by discussing it. When students do not show and 
discuss it, then teachers cannot observe it. A  secon  d reason can be that teachers may 
know little about students’ general knowledge of the learning process since this 
kind of learning primarily takes place when they are doing  homework  . Therefore, 
from the teachers’ perspective it can be diffi cult to know what to look for in stu-
dents’ behavior and communication in the classroom where general knowledge of 
the learning process is concerned. Throughout this book, the descriptions of general 
knowledge of the learning process of the students who participated in the three 
research studies (see Chap.   3    ) are presented in that this information can be helpful 
for teachers to observe general knowledge of the learning process in their students. 

 A third reason for why it can be diffi cult to  observe   adolescent students’ general 
knowledge of the learning process is that little is known about how it develops. 
Generally, it is assumed that this development resembles the development of expert 
performance. Research showed that experts possess well-organized knowledge in 
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their domain of  expertise   (e.g., Bransford et al.,  2000 ; Chi, Glaser, & Farr,  1988 ; 
Ericsson,  2005 ).  This    mean        s  that   experts know the facts, concepts, principles, pro-
cedures, and conditions in a particular domain such as chess, physics, biology, and 
Medieval English. In the same vein, it can be argued that expert learners possess 
well-developed general knowledge of the learning process that can help them to 
learn effectively (Sternberg,  1998a ). Of  cou  rse, students fi rst need to exert some 
serious efforts to develop general knowledge of the learning process and, therefore, 
might feel inclined to just stick to drilling and their habitual way of learning subject 
matter. Students who do focus on general knowledge of the learning process have to 
understand not only how to develop is, but also how to make use of it. In this book, 
instructional implications and suggestions in line with the theory of metacognitive 
learning are presented to illustrate how learners can be supported in the develop-
ment and use of general knowledge of the learning process. 

 So far, a variety of concepts has been mentioned such as metacognition, general 
knowledge of the learning process, and learner  expertise  . These concepts all high-
light certain aspects of the  lear  ning process. That is, when students focus on  how  
they learn, as distinct from  what  they learn, then they are considering their learning 
process. The learning process refers to metacognition that is generally defi ned as 
thinking about cognitive processes and it includes metacognitive knowledge and the 
executive processes. In this book these two refer to, respectively, knowing how to 
learn effectively and effi ciently (Brown,  1987 ; Kluwe,  1982 ; cf., Kuhn,  2000 ). That 
is, in order to learn  ho  w to  l  earn,    students have to think through not only their gen-
eral knowledge of the learning process (i.e., knowing when and why to apply which 
learning techniques to learn effectively) but they also must be able to perform the 
executive processes of learning (i.e., knowing how to take the right actions or order 
of steps to learn effi ciently in that progress is obtained in carrying out a learning 
task). Both are required in the development of learner expertise, however, in this 
book the focus is primarily on the fi rst. 

 Although many defi nitions and  pe     rspectives regarding metacognitive  knowled     ge 
exist (e.g., Cotterall & Murray,  2009 ; Ertmer & Newby,  1996 ;    Hacker,  1998 ; 
Krathwohl,  2002 ;       Pintrich,  2002 ; Schneider,  2008    ; Schraw,  1998 ;    Veenman, Van 
Hout-Wolters, & Affl erbach,  2006 ; Wenden,  1998 ;    Zimmerman,  1995 ), in  t         hi  s  book 
a metacognition research perspective is used (Dinsmore, Alexander, & Loughlin, 
2008) and general knowledge of the learning process is defi ned as students’ under-
standing of the effectiveness of learning techniques regarding a variety of learning 
tasks while taking into account themselves as active learners or agents of their own 
learning (Sternberg,  1998b ; Von Wright,  1992 ).  M  etacognitive knowledge is gener-
ally known to  inclu  de an awareness and an understanding of one’s cognitive pro-
cesses. The focus in this book is on the development regarding an understanding of 
general knowledge of the learning process, which is essential because without under-
standing, this knowledge  cann  ot be consciously viewed, developed, and used (Brown, 
 1987 ).  D  eveloping this kind of general metacognitive knowledge can result in the 
construction of a  metacognitive knowledge base   (Flavell  1979 )  tha  t can be applied 
regarding multiple school subjects. That is, the development of general knowledge of 
the learning  process can enable students to direct their learning, i.e., thinking through 
their learning in advance by deciding on a learning plan to learn effectively. 

1 Introduction: Metacognitive Learning: Focusing on General Knowledge…
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 In this book, the term  metacognitive learning  is used to refer to students who are 
learning to focus specifi cally on the development and use of general knowledge of 
the learning process. The starting position in describing metacognitive learning is 
that students can differ in their general knowledge of the learning process. For 
example, imagine a student who will be called Lucy. Lucy is a student who worries 
about her learning. As soon as a teacher sets a learning task, Lucy begins to feel 
stressed and nervous about her abilities in learning. Moreover, she has experienced 
frequently that she was unable to learn the subject matter. “The amount of subject 
matter that I have to learn always seems to be too much,” she says. This short 
description of Lucy’s learning may show that she neither knows much about her 
general knowledge of the learning process nor looks for ways to develop it in that 
she has not fi nd a way to better deal with the learning of subject matter. In other 
words, she may not know where to begin in developing this knowledge because she 
does not know about this knowledge in that it is mostly absent. 

 A different example is provided by a student who will be called Lena and who 
began the school year with excellent marks. However, after a few weeks her marks 
began to decline rapidly. As the school year progressed, it became apparent to 
everyone, including Lena, that she would be unable to pass to the next grade in this 
way. This, however, appeared to be the trigger for Lena to begin to learn seriously 
and, to everyone’s surprise, at the end of the school year she moved up to the next 
grade.    It seems that Lena does know how to learn, however, she does not seem to be 
very concerned about her general knowledge of the learning process since she has 
not attended to this specifi cally during most of the school year. Therefore, her learn-
ing may advance at a slower rate. 

 The fi nal example includes an imaginary student who will be called Tim. Tim 
could be described as an ambitious student. He is focused on his learning in order to 
optimize his learning performances. Obtaining the highest marks is his aspiration, 
so to speak, and with that goes a desire to understand subject matter well. One could 
say that he is seriously working to develop his general knowledge of the learning 
process. His general knowledge of the learning process seems to be at the center of 
his attention in that he is constantly looking for ways to improve it of his own 
accord. 

 The descriptions of the imaginary students Lucy, Lena, and Tim were given to 
illustrate in which ways learners can differ with respect to their general knowledge 
of the learning process. As the description of Lucy may have shown, a fi rst prereq-
uisite for developing general knowledge of the learning process is that a student 
obtains an understanding of this knowledge. Obtaining an understanding of one’s 
general knowledge of the learning process may be a diffi cult step because the men-
tal efforts required can be quite demanding. However, students who do not have an 
understanding of general knowledge of the learning process are likely to exchange 
learning with  habitual learning   and drilling. When drilling, subject matter is 
rehearsed until it is known by heart. Although drilling can work, it is not always the 
best way of learning because long-term memory depends on organization. 

1 Introduction: Metacognitive Learning: Focusing on General Knowledge…
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1.1     Learning by Organizing Subject Matter 

 Generally, learning techniques can be divided into those used for  studying   and those 
used for  memorizing   (Weinstein & Mayer,  1986 ).  Study techniques    are      used to fi nd 
the essence in subject matter, which can make it easier to understand the subject 
matter.  Memorization techniques   are used to represent subject matter, which can 
make it easier  to   rehears and memorize it. Both study and memorization techniques 
can be used to organize subject matter and this is required to store information into 
long-term memory. That is, long-term memory can hold subject matter more easily 
when it is well organized. 

  Studying   includes the organization of subject matter by fi nding essential infor-
mation, which means that essential information is selected in such a way that it can 
be understood more easily. This is done by making associations or via the connect-
ing of subject matter in a structured and clarifi ed form. A well-known kind of  asso-
ciation   is the explanatory association. For example, most students are familiar with 
 study techniques   such as summarizing, underlining, highlighting, note taking, and 
practicing, which can be helpful in explaining essential meanings. That is, these 
study techniques can be helpful in organizing subject matter so that essential infor-
mation is recognized. For example, practicing is a useful study technique because it 
is a form of rehearsing that can lead to the recognizing of the essence of informa-
tion. Another and less familiar study technique is questioning. Questioning is used 
to fi nd explanations that can be helpful in making subject matter more understand-
able.  For   example, King ( 1989 ) provided a set of generic questions such as “How 
are … and … alike?” and “What would happen if …?” Such questions appeared to 
be useful in obtaining explanatory associations. 

 Besides explanatory associations,  studying   can also bring about alternative asso-
ciations. Alternative associations are elaborations or details that are added with the 
aim to clarify the meaning of subject matter. For example, elaborations can be made 
by giving examples and by making additions. Table  1.1  presents an example of elabo-
rations regarding the Latin names of the plant families of the order of Asparagales. 
The problem with elaborations is,  howev  er, that they can lead to  incorrect inferences. 
Therefore, the elaborations require some sort of structure. This is demonstrated in 
Table  1.1  by presenting the examples and additions per plant family.

   Next, memorization  techn  iques that are familiar to most students are pre-testing 
and drilling. Pre-testing means using exercises as pre-test questions to rehears 

    Table 1.1    An example of structured elaborations of the plant families of the order of Asparagales   

 Order of Asparagales  Examples  Additions 

 Orchidaceae  Orchid  Field/protected 
 Iridaceae   Cr  ocus  Garden/spring 
 Asparagaceae  Lily of the valley  Garden 
 Amaryllidaceae  Snowdrop  Garden/spring/white 
 Alliaceae  Chive  Kitchen 

1.1 Learning by Organizing Subject Matter
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subject matter. Drilling means rehearsing information over and over until one 
knows it by heart. Also,  mnemonics   can be used to memorize subject matter. An 
example of a mnemonic is the selecting of the fi rst letter of certain words or con-
cepts that are combined into a new word. For instance, SPUN represents the follow-
ing  study techniques  : Summarizing, Practicing, Underlining, and Note taking. 
Memorization  techn  iques that are less familiar to most students are imagining and 
rephrasing. Imagining is used to mentally learn and represent information by devis-
ing mental pictures and rephrasing is used to represent information mentally by 
stating it in a different form. 

 Students who have knowledge of study and memorization techniques can use 
this knowledge to choose the best techniques to learn effectively. Moreover, for 
students it is important that they understand that learning should begin with the 
thinking through of what is needed to learn effectively by deciding on study and 
memorization techniques that can be expected to be effective. That is, the thinking 
through of study and memorization techniques to learn effectively, precedes the 
actual learning itself. Specifi cally, being able to make this distinction in the thinking 
through of learning before executing one’s learning activities is one of the charac-
teristics that distinguishes expert learners from novice learners. 

 In today’s schools, most students are taught about study and memorization tech-
niques, though without specifi cally learning to sort out by themselves why these 
techniques can be effective for them to learn certain learning tasks. In other words, 
students are hardly taught to focus on their development of general knowledge of 
the learning process. Consequently, students may not become able to direct their 
learning of their own accord. The reasons for not focusing specifi cally on the devel-
opment of general knowledge of the learning process can be easily imagined. An 
obvious reason from a student’s perspective seems to be the extra mental workload 
that comes with also  having   to focus on general knowledge of the learning process 
when learning subject matter. An obvious reason from a teacher’s perspective seems 
to be that they have not yet learned what students’ general knowledge of the learn-
ing process encompasses and are therefore insuffi ciently educated to teach it to 
students. Moreover, teaching students how they can develop general knowledge of 
the learning process can be further complicated in that students can be expected to 
differ with regard to this knowledge.  

1.2     Teacher Educators and the Teaching of General 
Knowledge of the Learning Process 

 To obtain a better understanding of what is known and expected regarding the teach-
ing of general knowledge of the learning process, a  research   study (Van Velzen, 
 2012 ) was conducted to collect more in-depth information. The results of that study 
are presented in broad outline in this paragraph. 

1 Introduction: Metacognitive Learning: Focusing on General Knowledge…
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 Six high-school teacher educators were asked to describe their experiences and 
expectations with regard to the teaching of general knowledge of the learning pro-
cess. The advantage of asking teacher educators about this subject is that they are not 
only teachers themselves, but they are also well grounded in the theory of teaching. 
Moreover, in their profession they see and speak many students, student teachers, 
and experienced teachers, which offers them the opportunity to obtain a general view 
of today’s teaching practices. For example, they visit and  observe   student teachers in 
order to provide them with feedback on their teaching and in doing so they have the 
opportunity to observe various learning contexts, classroom situations, and class-
room climates. They are also in the opportunity to observe differences between 
schools as a result of differences in perspectives on teaching, innovational attitude, 
environmental infl uences, and etcetera. Therefore, it can be expected that teacher 
educators have developed a good eye for the teaching in today’s schools and the 
 diffi culties that pre-service and practicing teachers can encounter when they are 
teaching about general knowledge of the learning process. 

 The teacher educators answered three kinds of questions: (a) open-ended ques-
tions to give their impression about the teaching of general knowledge of the learn-
ing process; (b) vignettes or short example stories  to   elicit a description of their 
experiences and expectations regarding the teaching of general knowledge of the 
learning process; and (c) closed-ended questions to give their estimation of contem-
porary teaching of general knowledge of the learning process. Vignettes are useful 
for making theoretical concepts more realistic. Nevertheless, and despite the fact 
that great care was taken in constructing these vignettes, the teacher educators said 
that they found them rather unrealistic in that the words that were being used were 
too diffi cult for high-school students. However, although the teacher educators were 
critical about the vignettes, fortunately it did help the teacher educators in framing 
their minds about this subject in that the vignettes enabled them to give in-depth 
information. Below, the vignettes are presented together with a summary of the 
comments made by the teacher educators.

  The First Vignette 

 In the example presented here, a teacher explains to his or her students that they fi rst should 
consider their learning task before doing it. 
 Teacher: “What can you do when you have been given a learning task? Do you begin imme-
diately or do you fi rst consider your knowledge regarding possible study activities for the 
learning task? For example, you can ask yourself what you know about, for instance, 
extracting information that seems essential to learn the subject matter, which  study tech-
niques   will be most helpful to provide structure and why, and what the nature is of the 
subject  mat  ter to be learned. Finally, you can also consider in what way a learning task can 
give rise to regulatory questions, such as “What do I want to accomplish?,” “How can I 
achieve this best?,” and “When do I know that it will be suffi ciently accomplished?” 

   In the fi rst vignette, the teacher educators were asked to react to the question of 
what teachers can do to help students to focus on their general knowledge of the 
learning process by considering how to begin a learning task. That is, some learning 
tasks may require other kinds of thoughts and considerations than other learning 
tasks and this can raise the question of whether students know about this. In fact, the 

1.2 Teacher Educators and the Teaching of General Knowledge of the Learning Process
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vignette referred to two issues in student learning; are students thinking through a 
learning task before they actually begin to learn (which was also more broadly 
 presented as: are they familiar with considering the learning process) and do students 
know about differences between learning tasks? 

 The teacher educators responses showed that they were primarily concerned with 
presentation and student reactions. Regarding presentation, some of the teacher 
educators mentioned that it seemed like a good idea to draw students’ attention to 
learning tasks, however, they were unsure about  how  this could be done. That is, 
some thought it best not to present it all at once, as it had been done in the vignette, 
but more gradually. Others remarked that, generally, focusing on the learning pro-
cess in the classroom should at least be supported by a framework. That is, offering 
students a framework could be helpful for students to focus on learning tasks and 
the learning process. Regarding student reactions, some teacher educators said to 
expect that it would take some persuasion to convince students of the importance of 
focusing on learning tasks and the learning process. Also, some teacher educators 
expected that the students would only be interested in focusing on the learning of 
subject matter and not on learning tasks and the learning process. These teacher 
educators anticipated student reactions such as “I already do that” and “Just tell me 
what I have to memorize”. All in all, the responses  of   the teacher educators can be 
summarized by concluding that students might want to focus on developing general 
knowledge of learning tasks provided that they notice that the “quick method” (e.g., 
drilling) is not always an effective method. 

 To relate the teacher educators’ comments to the three fi ctive students Lucy, 
Lena, and Tim introduced above, it seems plausible that, for instance, Lucy will 
listen to a teacher lecturing about how to begin to think through learning tasks, 
when it is easy to follow. That is, for someone whose general knowledge of the 
learning process is for the most part absent and who is not in the habit of consider-
ing the potential of alternative ways of learning, an easy to follow introduction 
seems in order. On the other hand, students such as Lena who are able to learn 
effectively though who do not appear to be concerned with their own learning for 
most of the time, the “extra” work involved may at fi rst glance strike them as unnec-
essary instead of self-evident. That is, someone who has some understanding of 
general knowledge of the learning process but who is not too much concerned about 
it, is likely to need to hear why it can be useful to focus on this knowledge. 
Furthermore, students like Tim, who already have an understanding of their general 
knowledge of the learning process and who are eager to advance their learning, 
might require more specifi c and advanced information about how to develop their 
general knowledge of the learning process further.

  The Second Vignette 

 In the example presented here, a teacher explains how general knowledge of developing 
 cognitive knowledge  , i.e., by processing subject matter, can direct one’s learning. 
 Teacher: “Instead of beginning with learning by considering the learning task, you can also 
focus on what you already know about making subject matter your own. For example, 
which facts and procedures of certain subject matter do you already have some knowledge 
of, and how can this knowledge be used  to   contribute to the learning of the subject matter. 

1 Introduction: Metacognitive Learning: Focusing on General Knowledge…
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Next, which useful learning techniques can be considered to help to process subject matter 
such as summarizing, underlining the main and essential points, raising questions, and cre-
ating schematic orderings?” 

   In the second vignette, the teacher educators were asked to respond to the question 
of what teachers can do to help students to consider their general knowledge of devel-
oping cognitive knowledge. Developing cognitive knowledge means processing 
 subject matter by working through subject matter and making it one’s own. There are 
various ways to process subject matter such as focusing on a thorough understanding, 
relating it to prior knowledge, and being able to apply it. In fact, these various ways 
of processing subject matter are called  study techniques  , though the development of 
cognitive knowledge also requires memorization  techn  iques. 

 Some of the teacher educators remarked that they questioned students’ willingness 
to participate. That is, they  anticipated   student comments such as “I already have 
made a summary,” “Just tell me what the best way is to learn this subject matter,” and 
“What I do, works all right for me.” In this respect, some teacher educators responded 
that they were convinced that it would require a teacher to teach students how to 
develop this kind of knowledge. Other teacher educators stated that they expected that 
only diffi cult learning tasks could convince students to become open minded about 
focusing on general knowledge of developing  cognitive knowledge  . Furthermore, 
some teacher educators said to expect that the lecture presented in the vignette would 
only be suitable when students were familiar with the subject matter on hand. That is, 
they warned that students might become bored when they would have to listen to 
these kinds of lectures unless they could relate it to subject matter directly. 

 In translating these comments to the three fi ctive students, one can imagine that 
Lucy might be at a loss when she has to listen to such lectures since she may never has 
considered the processing of subject matter in this way. This means that for students 
like Lucy, noticing that subject matter requires  processin  g and that there are alterna-
tive ways to do so, seems a fi rst priority. And although students like Lena might ben-
efi t from learning about alternative ways of processing subject matter, they may not be 
very interested in doing this since they already have some knowledge about it. That is, 
they have a fragmentary understanding of the different ways of processing subject 
matter, and therefore, they can sometimes make good use of it. Finally, students like 
Tim already have a far more advanced understanding of processing subject matter. 
That is, students like Tim probably require information that can help them to advance 
their current understanding of the processing of subject matter.

  The Third Vignette 

 In the example presented here, a teacher explains how general knowledge of oneself as a 
learner can direct one’s learning. 
 Teacher: “There are different kinds of learning in that you can learn because you have to 
and you can learn because you like to learn. You can learn for grades and because you want 
to know something. Are you interested in a particular subject and are you learning for your-
self? Generally, you can improve your learning by adding information to the subject matter 
that you need to learn and by taking into account what you know about yourself as a learner. 
For example, what do you do to make  studying   workable and doable for yourself? And, 
what can you do to fi nd it less diffi cult to learn? To sum up, how do you includewhat you 
know about yourself as a learner when you are learning?” 

1.2 Teacher Educators and the Teaching of General Knowledge of the Learning Process
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   Regarding the third vignette, the teacher educators were asked to react to the 
question of what teachers can do to help students to focus on themselves as learners 
in terms of knowing how to be an active agent of their  ow  n learning and by taking 
into account their strengths and weaknesses as a learner. Knowledge of oneselfasa-
learner was presented in the vignette in terms of anything a student knows about 
himself or herself that can facilitate his or her learning. 

 The teacher educators’ responses to the third vignette resulted in reactions about 
students’ willingness in learning to direct their learning. Some of the teacher educa-
tors mentioned that students would only learn for marks while other teacher educa-
tors mentioned that students believe that “learning means drilling” and “one only 
learns for nice and interesting teachers.” These teacher educators also mentioned 
that those students who do take into account themselves as learners are students 
who possess “ learning curiosity  .” However, most of the teacher educators were 
agreed on that students would be willing to learn about themselves as learners, pro-
vided that it was taught by a teacher and it should provide the students with positive 
learning experiences. Moreover, regarding teaching and students’ willingness in 
learning, various viewpoints were expressed, for instance, teaching without a text-
book might evoke that students want to know instead of that they want to fi nish and 
teaching might frustrate students to whom it is not evident how knowledge of one-
self as a learner can be used. 

 These comments can be translated to the imaginary students Lucy, Lena, and Tim 
by referring to their knowledge about their own learner characteristics. For example, 
Lucy might actually know of just a few ways to learn subject matter without taking 
into consideration her own learner characteristics. Contrarily, Lena might know of 
several ways to learn subject matter, though she might often use them without con-
sidering her learner characteristics and, therefore, without taking into account options 
to advance her learning. Finally, Tim, who is always looking for ways to advance the 
learning of subject matter, might already know how to take advantage of his learner 
characteristics when he needs to learn certain subject matter. 

 To summarize, the responses of the teacher educators to the three vignettes primar-
ily included viewpoints about how one can help students to become better learners. 
The teacher educators were agreed on that the teaching regarding general knowledge 
of the learning process seemed in particular suitable for senior high- school students 
(i.e., the grades 10, 11, and 12) to help them to direct their learning of their own 
accord. That is, senior high-school students are being prepared for  contin  uation 
courses and future learning situations that may or may not be similar to learning in 
high school. And although senior high-school students’ learning experiences are based 
on learning tasks regarding specifi c school subjects (e.g., languages, mathematics, 
sciences, social studies, and electives), when these students will be able to develop 
general knowledge of the learning process from their learning experiences and know 
how to make use of this knowledge, then it can be said that these students have become 
prepared to learn regarding new and unfamiliar learning situations. 

 Furthermore, the teacher educators raised the question of  how  teachers can help 
students in focusing on the development of general knowledge of the learning pro-
cess. In particular, how can teachers address students to help them in recognizing 
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the surplus  value   of developing general knowledge of the learning process? 
Moreover, as the vignettes appeared to be unappealing or incomprehensive for stu-
dents, according to the teacher educators, this raises the question of what kind of 
information about developing general knowledge of the learning process would be 
appealing or meaningful for students. To this end, attaining a better understanding 
of what students’ general knowledge of the learning process encompasses seems a 
fi rst prerequisite. 

 Also from an educational research perspective it can be an interesting endeavor to 
obtain a better understanding of students’ general knowledge of the learning process 
because relatively little is known about this construct since the focus of research on 
metacognition is primarily on  monitoring         and control (Dinsmore, Alexander, & 
Loughlin,  2008 ; Efklides & Misailidi,  2010 ;       Hacker, Dunlosky, & Graesser,  2009 ; 
Shaughnessy, Veenman, & Kleyn-Kennedy,  2008 ).                   Moreover, it is often  diffi cult   to 
teach  refl ection   in that students may experience resistance towards the use of refl ection 
(Grossman,  2009 ;    Rogers,  2001 ;    Van Velzen,  2015 ). It is  als  o known that particularly 
 adolescent   students often lack metacognitive knowledge (De Backer, Van Keer, & 
Valcke,  2012 ; Pintrich,  2002 ),          while they could  devel   op   it (Weil et al.,  2013 ).  

1.3     Organization of This Book 

 In this chapter, several reasons were provided for specifi cally focusing on students’ 
development of general knowledge of the learning process and to teach students 
how to include this knowledge to become an effective learner. Moreover, issues 
concerning the teaching regarding general knowledge of the learning process in 
schools were presented. It was concluded that fi rst it should become known what 
students’ general knowledge of the learning process encompasses before focusing 
on instruction that can help students to make this knowledge meaningful. There are 
two ways to obtain such information: by  studying   scientifi c theories (see Chap.   2    ) 
and by conducting research studies (see Chap.   3    ). 

 In Chap.   2    , the scientifi c theories about metacognitive knowledge in general and 
regarding learning in particular are presented to clarify further the concept of general 
knowledge of the learning process. That is, several scientifi c theories and research 
results will be discussed and synthesized into a theoretical overview of what general 
knowledge of the learning process encompasses. Also, to enable that we share a 
common vocabulary, defi nitions will be provided whenever necessary to clarify con-
cepts. In Chap.   3    , an overview is presented regarding the results of  th  ree research 
studies on general knowledge of the learning process. Accordingly, the theory of 
metacognitive learning is presented. 

 In Chap.   4    , an overview of the instructional implications and suggestions regard-
ing the theory of metacognitive learning are presented. Accordingly, these instruc-
tional implications can be adjusted to individual differences and differentiated 
teaching, which is the subject of the chapters fi ve through seven. Chapter   5     discusses 
how students can be taught to begin to understand general knowledge of the learning 
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process by learning to  observe   learning experiences, Chap.   6     describes how students 
can be taught to obtain more explicit general knowledge of the learning process by 
learning to  analyze   learning experiences, and in Chap.   7    , suggestions regarding the 
teaching of explanatory general knowledge of the learning process are presented. 

 Chapter   8     addresses how to set up a learning plan that prescribes what is needed 
to learn effectively. Now the developed general knowledge of the learning process 
can be used to direct learning. Finally, Chap.   9     returns to the reasons for supporting 
students in developing general knowledge of the learning process by discussing 
student characteristics and  lifel  ong  learning  .       
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    Chapter 2   
 Metacognitive Knowledge in Theory                     

              Some decades ago,  t  he behavioristic view in educational psychology research on 
human learning was joined by a cognitive view. As a result, learning was no longer 
merely perceived as the conditioning of behavior, but also as information processing. 
More importantly, this change in perspective led to an understanding of how mental 
processes, such as  memorizing  , operate. Learning, considered from an information- 
process perspective, led to, among other things, an interest in meaningful learning and 
the construction of knowledge. In other words, learning became synonymous with the 
understanding and application of subject matter through declarative knowledge (i.e., 
knowing facts, concepts, and principles), procedural knowledge (e.g., knowing how 
to perform subtraction, multiplication, and division regarding mathematics), and con-
ditional knowledge (e.g., applying the correct tense in sentences). 

 In addition,  learning how to learn   came into the picture in that it was questioned 
how students could become independent learners. That is, how could students become 
in charge of constructing  cognitive knowledge   by advancing their learning of their own 
accord. This seemed an essential question, particularly since the focus in schools at that 
time was on a clear apprehension of subject matter and hardly on learning  ho  w to learn. 

 In this chapter, a theoretical overview is presented of the descriptions of meta-
cognitive knowledge in educational psychology to infer what general knowledge of 
the learning process encompasses theoretically. Whenever possible, the focus will 
be on learning, i.e., how students are learning to learn and how they develop learner 
 expertise  . In the fi nal paragraph of this chapter, the main elements of metacognitive 
knowledge are translated to the context of learning and presented as a theoretical 
account of what general knowledge of the learning process can encompass. 
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2.1     Metacognitive Knowledge and Learning to Learn 

 The fi rst researcher who gave a thorough description of metacognitive knowledge 
was John Hurley Flavell ( 1979 ).  Fro  m the beginning, Flavell’s research interests 
focused on developmental psychology and, in particular, on children’s thinking 
about their own thinking processes. 

 Children’s Thinking About Thinking Processes 
 From 1963 to 1965, at the beginning of his research career,  Flavell   traveled 
from New York to Paris to study children’s development of memory skills. 
One of his research questions was concerned with whether children were 
aware of the support that rehearsing provides for  memorizing  . For example, 
his study (Flavell, Beach, & Chinsky,  1966 ) on  chi        ldren’s memory skills 
showed that older children were more aware of how to make the best of their 
memory skills than younger children were. In this study, the experimenter 
provided children of three ages (i.e., kindergarten, second grade, and fi fth 
grade) with seven familiar pictures and pointed to three pictures in a specifi c 
order. Next, the experimenter replaced  t  he pictures in a new arrangement and 
asked the children to point to the three pictures in the same order as the exper-
imenter had earlier. 

 The results showed that the older children performed better than the 
younger ones due to silently rehearsing the names of the pictures as the exper-
imenter pointed them out. In this way, they could keep the pictures and their 
order in short-term memory. The kindergarten children’s recall was poor 
because they did not know that rehearsing could help them to memorize the 
pictures and their order. 

   Flavell  ’s studies of children’s thinking about their thinking processes were 
greatly infl uenced by the work of Jean Piaget, who has been of great signifi cance to 
developmental psychology. It also required a new word to indicate that thinking 
about thinking is ranked at a higher level than thinking itself. For example, on the 
basis of the work of Piaget, Flavell ( 1977 , p. 107) described children’s development 
of formal operations as “…[children’s] formal operations constitute a kind of ‘meta-
thinking’, i.e., thinking about thinking itself rather than about objects of thinking. 
Children certainly are not wholly incapable of this and other forms of ‘metacogni-
tion.’” In the years to come,  Flavell   would study metacognition mainly as children’s 
metamemory or their understanding of the working of their own memory. 

2 Metacognitive Knowledge in Theory
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  Flavell’s studies were above all focused on the already mentioned development 
of metamemory in children and on children’s theories of mind. Children’s theories 
of mind can be defi ned as children being able to impute mental states to themselves 
and others. An example of children’s theories of mind (Flavell,  2000 , p. 15) is “ A 
  developmental psychologist shows a 5-year-old a cookies box with a picture of 
cookies on it and asks her what is  in   it. ‘Cookies,’ is the ready answer. The child 
then looks inside the box and to her surprise sees that it actually contains crayons, 
not cookies. ‘What would another child who had not yet opened the box think was 
in it?,’ the experimenter now asks. ‘Cookies!,’ says the child, amused at the trick. 
The experimenter then tries the same procedure with a 3-year-old. The answer to the 
fi rst question is the expected ‘cookies,’ but the response to the second is unexpected: 
‘crayons.’ Even more surprising, the child also maintains that he himself had ini-
tially thought that the box would contain crayons. Unlike the 5-year-old, the 3-year- 
old shows no evidence of understanding that either he or other people could hold a 
belief that is false.” 

 In a nutshell,  Flavell   studied children’s knowledge about their mental world with 
regard to perceptions, beliefs, intentions, thoughts, feelings, knowledge, and atten-
tion. Research showed that children’s understanding of these mental states develops 
during primary education. In this school period, children come to realize that percep-
tual information has to be adequately present to engender knowledge and that other 
persons are also continually experiencing mental activities that represent thinking. 

 Importantly, in  1979   Flavell   published what is known to be as the fi rst detailed 
description of the concept of metacognition. He described metacognitive knowledge 
as knowledge and beliefs about what factors act and interact in what ways to affect 

 Questions About the Working of One’s Own Memory 
 Whenever someone is questioning the working of his or her memory, then he 
or she is asking himself of herself questions such as

 –    Do I ever forget anything?;  
 –   When do I remember something?;  
 –   When do I not remember something?;  
 –   Am I better in  memorizing   things compared to others?;  
 –    When   is it easy to remember something?;  
 –   When is it diffi cult to remember something?;  
 –   Is recognizing easier than recalling or not?    

 However, questions like these are particularly diffi cult for young children. 
For example, 30 % of the 5-year olds studied by  Flavell   said in reply to the 
fi rst above-mentioned question that they remembered everything, suggesting 
that they do not know their memory abilities very well. 

2.1 Metacognitive Knowledge and Learning to Learn
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the course and outcome of cognitive enterprises. Some examples of metacognitive 
knowledge are believing that one can learn most things better by listening than by 
reading (i.e., personal factor), knowing that some cognitive enterprises are more 
demanding and diffi cult than others (i.e., task factor), and knowing that a good way 
to learn is by focusing on the main points and trying to repeat them in one’s own 
words (i.e., strategy factor). Flavell emphasized the importance of metacognitive 
knowledge for selecting, evaluating, revising, and abandoning cognitive tasks, 
goals,  and   strategies in relation to one’s personal abilities and interests and with 
respect to being effective in achieving the intended learning performances. 

 Flavell was also the fi rst who mentioned the concept of a  metacognitive knowl-
edge base  . He defi ned a metacognitive knowledge base as one’s stored knowledge 
of the world that can infl uence the course of an intellectual enterprise. By assuming 
that metacognitive knowledge is stored in a mental base, it is possible not only to 
understand it, but also to add to it, to delete from it, and to revise it. In this respect, 
 Flavell   argued that  metacognitive experiences   might also be stored in one’s meta-
cognitive knowledge base. For example, students preparing for a school test may 
experience that  studying   and  memorizing   are taking up quite some time. When they 
store this experience in their metacognitive knowledge base, perhaps with some 
information about the context such as the kind of learning task, then this experience 
may help them in recognizing similar school-test situations. That is, they now have 
knowledge of a school-test situation which can inform them that they will have to 
reckon with extra preparation time. 

 To summarize,  Flavell   considered metacognitive knowledge to be crucial for stu-
dents. He meant by this that students who can learn of their own accord, would be 
students who are capable of thinking through their general knowledge of the learn-
ing process. Such students have the ability to think through their learning in advance 
in terms of which study and  memorization techniques   are likely to be most effective 
for them to learn a particular learning task. 

 Someone else who has been of great signifi cance to the understanding of meta-
cognitive knowledge was Ann Leslie Brown ( 1987 ).  Brown   was an educational psy-
chologist, who was interested in how students can become better learners. Although 
Brown’s research studies included an extensive range of subjects, one of the subjects 
that she examined frequently was children’s learning through text comprehension. 
Brown studied children’s learning from texts via the training of  study techniques   
such as summarizing, questioning, and clarifying. Her reaction to Binet, who wrote 
in 1909 that the  habits   of work, effort, attention, reasoning, and self- criticism would 
lead to the pleasures of intellectual self-confi dence, phrases her research interests 
most profoundly: “… he was a little vague about how we might do this. No actual 
training descriptions survived” (Brown,  1994 , p. 9). During her research career, 
Brown set herself to increase our understanding of how training in learning could be 
improved. 

 Brown contributed to the theory of metacognition by providing it with clear-cut 
accounts. For example, her article  Metacognition ,  Executive Control ,  Self -  Regulation , 
 and Other More Mysterious Mechanisms  ( 1987 ) is an explicit attempt to see the 
woods for the trees regarding metacognition. At that time, the newly discovered concept 
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of metacognition had led to a diversity in ideas, beliefs, defi nitions, critics, and theories, 
which Brown attempted to arrange through elementary scientifi c evidence. Particularly, 
she included Kluwe’s ( 1982 )  distinc  tion between metacognitive knowledge, in terms 
of a person thinking through his or her stored factual knowledge of cognitive pro-
cesses to direct learning, and the executive processes, in terms of a person regulating 
cognitive processes to manage learning activities. This has also been referred to as the 
distinction between thinking through in advance of what needs to be done and, accord-
ingly, act on how it needs to be done by ensuring the best possible course of actions. 

  Brown   defi ned metacognitive knowledge as knowledge of one’s own cognitive 
processes. She described metacognitive knowledge in the context of learning as the 
kind of information learners possess about themselves and about the learning con-
text. For example, knowledge learners possess about themselves includes personal 
characteristics such as a tendency to begin with learning too late, the ability to 
memorize rather quickly (e.g., compared to others), and being hindered when facing 
a school test by feelings of stress. Moreover, the knowledge learners possess about 
the learning context includes knowledge about learning tasks and  study   and memo-
rization  techniq  ues. Furthermore, Brown pointed out that metacognitive knowledge 
is usually assumed to be late developing because of the mental demands that come 
with having to consider one’s cognitive processes. 

 The theories of both  Flavell   and  Brown   indicated that metacognitive knowledge 
consists of an awareness and an understanding that can help learners to learn effec-
tively. Learners are considered to have an understanding of metacognitive knowl-
edge when they can respond to their own questions about learning, such as, what do 
I need to do to understand the material profoundly and to memorize the material 
suffi ciently? Accordingly, Brown specifi cally pointed out that this kind of thinking 
through of effective learning can also support students in the managing and moni-
toring of their learning activities. 

 Managing Reading Comprehension: Monitoring for the Intended Effect 
 To monitor one’s progress when reading a text for comprehension and study 
purposes, one can ask oneself questions to  evaluate  

 –    one’s understanding;  
 –   if the obtained information is memorable;  
 –   if one can now proceed to the next step in reading.    

  A further clarifi cation of the distinction between cognition and metacognition 
was made by Nelson ( 1996 ),  who   differentiated between object level and meta- 
level. At the object level, students are concerned with external objects such as read-
ing a text, performing a  mathematical   equation, and recalling facts. That is, at the 
object level students are concerned with products such as knowledge of facts, pro-
cedures, and conditions. At a meta-level, students are concerned with the  processes  

2.1 Metacognitive Knowledge and Learning to Learn



18

related to constructing this declarative, procedural, and conditional knowledge. 
Therefore, at a meta-level students make use of thoughts (i.e., the light-gray oval) to 
decide on useful study and memorization  techniq  ues (i.e., setting up a learning plan 
by using their metacognitive knowledge) and, next, to decide on the use of the 
executive processes to manage their learning activities. For the execution of the 
learning process, students need to draw up a course of action (i.e., an action plan) to 
enable progress, use monitoring to  evaluate   the learning activities, and use control-
ling to adjust, if necessary, the present state of the learning activities in line with the 
intended state. That is, the executive processes of action planning, monitoring, and 
controlling are essential to regulate one’s cognitive processes (see Fig.  2.1 ).

   Although the distinction made between object level and meta-level further clarifi ed 
the differences between cognition and metacognition, it also led to new issues. In par-
ticular, the trustworthiness of metacognitive statements was questioned, which were 
called by some “introspective observations.” That is, for researchers, the newly defi ned 
concept of metacognitive knowledge evoked questions, such as, do students need to 
understand their metacognitive knowledge to express it and are students’ metacogni-
tive reports trustworthy? Furthermore, researchers tried to fi nd ways to examine in 
what way students can be expected to differ in their metacognitive knowledge.  

2.2     Expert Learners 

 An answer to the question of which individual differences may occur in students’ 
metacognitive knowledge can be found in Schraw and Moshman’s ( 1995 ) well- 
 considered      theoretical account of  metacognitive theories  . They described metacogni-
tive theories as systematized frameworks of mind that can consolidate metacognitive 
knowledge. It follows that metacognitive theories can  be   characterized as mental 
explanatory systems of metacognitive knowledge in that they contain explicit and 
systematized constructions. Of course, such explicit and systematized constructions 
can change and develop whenever new learning opportunities arise. 

 Schraw and Moshman  made      a distinction between tacit, informal, and formal meta-
cognitive theories. For example, tacit metacognitive theories consist of metacognitive 
knowledge that someone cannot make explicit. This means that one’s general knowl-
edge of the learning process appears to be unavailable in that it cannot be expressed. 
When students appear to be unable to express their metacognitive knowledge, it can 
be expected that these students do not yet have an understanding of this knowledge. 
What does the notion of  not yet having an understanding of  imply? Not yet having an 

Meta-level

Monitoring Controlling Flow of 
information

Object level

  Fig. 2.1    Illustration of the relationship  bet  ween object level and meta-level (Nelson,  1996 )       
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understanding of metacognitive knowledge implies that one knows that there is something 
that one vaguely remembers, that one seems to have experienced, though without being 
sure what it is exactly. In other words, one senses that some metacognitive knowledge 
appears to exist though one does not seem to be able to point it out specifi cally. 

 Tacit metacognitive knowledge can raise feelings of knowing. Feelings of know-
ing should not be confused with feeling-of-knowing judgments. Feeling-of-knowing 
judgments are predictions of subsequent memory performances. An example of a 
research study examining children’s feeling-of-knowing judgments was conducted 
by Flavell, Freidrichs, and Hoyt ( 1970 ). They  pr        esented to preschoolers and fourth 
graders sequences of pictures of familiar objects and asked them to predict how 
many of the pictures they could recall in their correct serial order. Next, the children 
were asked to recall the sequence of pictures. When these two kinds of data were 
compared, it turned out that the children could predict their recall rather accurately, 
though the preschoolers tended to overestimate their ability to recall. That is, the 
fourth graders’ feeling-of-knowing judgments were rather accurate. 

 The concept of feelings of knowing appears to provide for similarities with the 
concept of  implicit   memory. Implicit memory means that stored knowledge cannot be 
recalled though it can infl uence one’s behavior. One could say that information and 
experiences that have not received our fullest attention, in terms of adding meaning to 
it and organizing it, could end up as implicit memories that are at the background of 
our accessible memories. For example,  when   listening to English songs, one may not 
be specifi cally focused on the English language, though when writing an essay, the 
suggested meaning or connotation of certain words heard in the English songs may be 
taken into account. In the same vein, tacit metacognitive knowledge can play a role in 
learning though without it being recognized as such. However, the experience of hav-
ing heard and understood the connotation of certain words in an English song, can be 
 memo  rable. Flavell ( 1979 ) described these  metacognitive experiences   as experiences 
that encapsulate a lot of thinking possibilities. For example, most of us have probably 
encountered metacognitive experiences such as noticing that one has adequately 
memorized information, noticing that one was hindered in understanding essential 
subject matter, and sensing that the learning went well or not so well. 

 This raises the question of whether metacognitive experiences can lead at all 
times to understood metacognitive knowledge. In fact, it may not. For example, 
when someone has learned well, though without reconsidering what was essential 
for being able to learn so well, then this metacognitive experience seems to resolve 
into an impression or tacit metacognitive knowledge that may not be useable to 
direct learning. In other words, someone can have stored metacognitive experiences 
without understanding the full potential of these experiences for directing his or her 
learning. That is, the metacognitive experiences are there, though they cannot 
always be used to support someone in learning effectively. On the other hand, meta-
cognitive experiences are the trigger to develop metacognitive knowledge. That is, 
the metacognitive experiences can evoke someone to think through and reconsider 
his or her learning. For example,  someon  e might realize that learning went well 
because of a fl owchart that was devised to study the chapters of a study book. When 
this realization leads to the thinking through of the use of the fl owchart for  studying   
other study books, then an understanding of general knowledge of the learning pro-
cess is being developed. 

2.2 Expert Learners
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  Metacognitive Experiences   
 White ( 1999 )  explor  ed students’ descriptions of their metacognitive experi-
ences. These students were all studying via distant learning. The metacogni-
tive experiences White collected appeared to be highly memorable. According 
to White, this is so because metacognitive experiences are intense. 

 In this respect, Hacker ( 1998 )  descr  ibed metacognitive experiences as the 
“awarenesses” and the “a-has” in that one is aware of a current experience and 
can recognize it. It seems that metacognitive experiences can go in two direc-
tions: someone can become aware of having had a metacognitive experience 
and someone can infer metacognitive knowledge from a metacognitive 
experience.

   

Metacognitive awareness

Metacognitive experience 

Metacognitive knowledge: tacit → explicit.  

    Moreover, the study of White showed in particular the difference between 
students’ metacognitive experiences that do and those that do not lead to 
changes in directing one’s learning. Examples of these two fi ndings are pre-
sented below. 

 Metacognitive experiences that do infl uence or change one’s metacogni-
tive knowledge.   For example: “Spanish verbs are really diffi cult. I tried vari-
ous things: repeating verbs—having conversations with myself. None of these 
things made a dramatic improvement, so I dropped them. Eventually it 
 oc  curred to me that verbs are hard, and that there is no single solution. From 
that point I turned to … working with verbs in lots of ways … And, for me, 
this more varied approach  do  es work” (White,  1999 , p. 44). 

 Metacognitive experiences that do not infl uence or change one’s metacog-
nitive knowledge.   For example: “After about the third week of study I thought 
I had been going quite well. I looked ahead through the rest of the units and 
realized there was so much more to do … and I felt my confi dence plummet 
… and [I] felt increasingly unsure about things. Looking ahead had been a 
trigger for  mas  sive self-doubt” (White,  1999 , pp. 43–44). 

 The fi rst example shows a more cognitive or intellectual orientation while the 
second example shows a more affective orientation. Furthermore, one of the 
conclusions White made on the basis of the results of the study was that the 
metacognitive experiences took place frequently when there was  a   break in 
learning. 

2 Metacognitive Knowledge in Theory
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  Next, Schraw and Moshman  d     escribed informal  metacognitive theories   as mental 
frameworks including more explicit though still fragmentary metacognitive knowl-
edge. In other words, the metacognitive knowledge in informal metacognitive theo-
ries is not yet completely explicit and integrated and, therefore, it lacks meaning and 
structure. By pointing out that informal metacognitive theories are not yet completely 
explicit and structured, it is implied that informal metacognitive knowledge consists 
of a measure of obscurity. In other words, informal metacognitive knowledge is frag-
mentary  because   it is not yet thoroughly comprehended in that the reasons regarding 
effective learning (i.e., knowing why) are not yet included nor explicitly available. 
Consequently, fragmentary metacognitive knowledge cannot be used optimally to 
direct one’s learning. 

 Finally, Schraw and Moshman’s formal metacognitive theories include highly 
systematized accounts of metacognitive knowledge. Formal metacognitive theories 
consist of explicit and structured or integrated metacognitive knowledge that can 
exert a profound impact. This implies that, regarding learning, students will be able 
to state and clarify the knowledge they possess about their general knowledge of the 
learning process and they will be able to use it optimally. In other words, when stu-
dents can state and clarify their metacognitive knowledge, they are not only able to 
express it clearly, but they also understand the reasons with regard to what to do to 
learn effectively. It follows that students who have general knowledge of the learn-
ing process will be able to direct their learning and will also be in the position to 
advance their own learning. 

 Being able to develop metacognitive knowledge in the context of learning means 
developing  expertise   in learning. In this respect, Sternberg ( 1998a , p. 132)  con-
ne  cted metacognition to learner expertise by pointing out its necessity for success in 
school while emphasizing its developmental character: “… because expertise is 
typically not at an end state, but in a process of continued development.” Moreover, 
some of the characteristics that are common in experts (Chi, Glaser, & Farr,  1988 ; 
Ericsson,  2005 ; Ericsson & Smith,  1991 ) can  be         translated to expert learners. For 
 exampl     e, experts are characterized as having well-organized knowledge in that they 
spend relatively much time on problem representation and planning. In the same 
vein,  i  t can be expected that expert learners have well-organized metacognitive 
knowledge and spend relatively much time on the thinking through of learning tasks 
and the setting up of learning plans.  

2.3     General Knowledge of the Learning Process 

 The text presented above implies that general knowledge of the learning process can 
be developed and used for thinking through the effectiveness of study and memori-
zation  techniq  ues. The title of this book, metacognitive learning, refers to the devel-
opment of general knowledge of the learning process to become able to direct 

2.3 General Knowledge of the Learning Process
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learning of one’s own accord. For example, when learners begin to think through 
what will be the most effective techniques to take up a learning task, then these 
learners can be expected to consider their general knowledge of the learning  process. 
This thinking through of a learning task by deciding on the most effective study and 
memorization techniques, requires that one has some kind of overview about the 
suitability of study and memorization techniques in related to the learning task and 
oneself as a learner. Such an overview of knowledge of the learning process is 
needed to be able to set up a learning plan that states what needs to be included to 
learn a learning task effectively. Accordingly, after having decided on such a global 
plan for learning, one can begin to think over how to execute this plan in an effi cient 
manner—which will require an action plan that includes an effi cient course of 
actions through which learning activities can be managed by regularly making use 
of monitoring and control. 

 This raises the question of which components are included in general knowledge 
of the learning process.  Ac  cording to Flavell ( 1979 ), metacognitive knowledge 
includes three major components—strategy, task, and person.  Acco  rding to Brown 
( 1987 ), metacognitive knowledge regarding learning includes knowledge that learn-
ers have about the learning context and about themselves. The descriptions of Flavell 
and  Brown    c  an be synthesized into three components.

    (a)    General knowledge of developing  cognitive knowledge   (i.e., general declara-
tive, procedural, and conditional knowledge of  con  structing cognitive knowl-
edge by processing and  memorizing   subject matter);   

   (b)    General knowledge of learning-task demands (i.e., general knowledge of task 
requirements and conditions that can affect learning);   

   (c)    General knowledge of oneself as a learner (i.e., general knowledge of stable 
learner characteristics and personal strength and weaknesses in  studying   and 
 memorizing   regarding oneself as an active agent in one’s own learning).    

  These three components will be considered below in more detail. 
 The fi rst component, general knowledge of developing  cognitive knowledge  , 

refers to the learning of subject matter through general knowledge regarding the 
processing and memorizing of subject matter. This knowledge includes knowing 
when certain study and memorization  techniq  ues can be suitable to learn subject 
matter. For example, when reading to learn subject matter one needs to be able to 
make use of reading comprehension, extract essential information from the text, and 
retain that information. When one also knows that active reading increases compre-
hension, that summarizing is suitable for deciding what is essential in a text, and 
that the organization of textual information improves remembering, then it can be 
said that one knows when certain study and memorization techniques can be suit-
able for reading to learn information. 

2 Metacognitive Knowledge in Theory
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  In the same vein as cognitive knowledge (see framework above), general knowledge 
of developing cognitive knowledge also includes knowing that there are various study 
and memorization  techniq  ues, how these techniques can be performed, and when these 
techniques can be used. That is, where cognitive knowledge refers to the reading of a 
text, the making of a sum, the writing down of information, and etcetera, general 
knowledge of developing cognitive knowledge refers to the thinking through of which 
study and memorization techniques are needed to effectively read a text, solve a 
numeric problem, produce a meaningful text, and etcetera. Table  2.1  presents examples 
showing cognitive knowledge and, for comparison, general knowledge of developing 
cognitive knowledge.

   The second component, general knowledge of learning-task demands, consists 
of an understanding of the similarities and differences of learning tasks in terms of 
their requirements. For example, learning tasks such as an exam, a school test, a 

  Cognitive Knowledge   
 Cognitive knowledge includes knowledge of facts and concepts, knowledge 
of procedures, and knowledge of conditions. Cognitive knowledge includes 
the subject matter that is learned in schools. In school, we learn facts, defi ni-
tions, and concepts such as the capital cities of countries, the meaning of 
 words   such as optician, and the meaning of concepts such as density of mate-
rial. In school, we also learn how procedures can be performed to deal with, 
for instance, numbers (e.g., subtraction, multiplication, and linear equations) 
and letters (e.g., build vocabulary, draw inferences, read texts, and write down 
information). For example, we learn how to subtract numbers, how to trans-
late words into another language, and how to identify plants. Finally, in school 
we learn the conditions that state which procedure is required for which situ-
ation. For example, to increase quantities quickly, multiplication is more 
appropriate than addition. In other words, cognitive knowledge includes 
declarative, procedural, and  conditional   knowledge. 

   Table 2.1     Distinguish  ing  cognitive knowledge   and general knowledge of developing cognitive 
knowledge regarding fractions and practice exercises   

  Cognitive knowledge  
 Facts  ¾ and ½ I know for a fact that their  value   is less than one 
 Procedures ¾ × ½ = I know how to calculate the answer 
 Conditions ¾ × ½  I know that when fractions are multiplied, their value 

is decreased 
  General knowledge of developing cognitive knowledge  
 Facts  I know for a fact what practice exercises are 
 Procedures I know how to  do   practice exercises 
 Conditions  I know that practice exercises can help me to learn to solve routine 

mathematical problems 

2.3 General Knowledge of the Learning Process
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presentation, and an essay, might be found academically demanding and diffi cult, 
while fi ll-in exercises might be considered less demanding and  d  iffi cult. Flavell 
( 1979 ) also mentioned other general learning-task demands such as availability and 
comprehensiveness. That is, students’ general knowledge of learning-task demands 
also includes knowing whether learning tasks are short or comprehensive and 
whether their purpose is clear or unclear, respectively. Having an understanding of 
general knowledge of learning-task demands means knowing what to expect when 
 cer  tain learning tasks are encountered. For example, imagine a teacher who sets his 
or her students a learning task of which the purpose is unclearly phrased. Then the 
students are supposed to fi gure out the purpose of the learning task by themselves. 
When it is known that, generally, unclearly phrased learning tasks require the fi nd-
ing of links, elaborations, and inferences, then one is better capable of unraveling 
what an unclear learning task is requiring. 

 Finally, the third component, general knowledge of oneself as a learner, consists 
of the knowledge that students possess about themselves as learners. Flavell ( 1979 ) 
referred to this as personal characteristics. Brown ( 1987 )  de  scribed this as the stable 
knowledge students have about their strengths and weaknesses with regard to learn-
ing. It seems that this component can include both cognitive information as well as 
 emotions   and affects (cf., Pekrun, Goetz, Titz, & Perry,  2002 )  in            that it can include, 
for instance,  anxiety   regarding learning. 

 Stable knowledge of one’s strengths and weaknesses as a learner can be found in 
students’ metamemory and their reasons for  studying  . Metamemory refers to per-
sonally preferred ways of  memorizing   in that one knows one’s strengths and weak-
nesses. For example, a student stating that memorizing requires a lot of effort when 
it involves having to read numerous pages of text, appears to know that he or she 
may encounter diffi culties when he or she has to memorize information from numer-
ous pages of texts. Next, reasons for studying refer to personally preferred reasons 
for using the activity of studying. For example, students may want to study because 
they like to know, want to understand subject matter,  beco  me educated, and improve 
themselves. These personally preferred reasons for studying may infl uence their 
learning and as such become their strengths and weaknesses in studying. Therefore, 
students who know their reasons for studying can have  insight   in, not only their 
characteristic way of studying in general, but also what they will regard as their 
strengths and weaknesses in  studying  .  

2.4     To Conclude 

 The above theoretical overview of scientifi c research shows that students’ general 
knowledge of the learning process is expected to infl uence how they direct their 
learning. This means that general knowledge of the learning process can support 
students in knowing how to interpret learning tasks and, accordingly, coming up with 
the most effective study and memorization  techniq  ues while taking into account 

2 Metacognitive Knowledge in Theory



25

themselves as learners. This knowledge includes general knowledge regarding 
developing  cognitive knowledge  , learning-task demands, and oneself as a learner. 

 However, knowing the function and components of general knowledge of the 
learning process does not answer the question of what these components encom-
pass. That is, we still do not know what students’ general knowledge of the learning 
process can encompass in that we do not know how they themselves describe this 
knowledge. In the next chapter, senior high-school students (i.e., 10–12 Grade) and 
fi rst-year university students’ general knowledge of the learning process is  describe  d 
in more detail by means of the results of three research studies.       

2.4 To Conclude
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    Chapter 3   
 General Knowledge of the Learning Process 
in Practice: What Does It Encompass?                     

              So far, scientifi c  views   and  insights   were presented regarding metacognitive knowledge 
that can give an overall description of general knowledge of the learning process. 
Furthermore, it was argued that students can develop general knowledge of the learning 
process and that this knowledge can be used to think through in advance learning tasks 
in terms of deciding on a learning plan to learn effectively. However, what does this 
mean in practice? That is, do people actually have general knowledge of their learning 
process and are they insiders to their own general knowledge of the learning process? 
To plunge into the matter directly, research studies showed that students do have gen-
eral knowledge of the learning process and can give descriptions about it (e.g., Hurme 
& Järvelä,  2005 ;       Kipnis & Hofstein,  2008 ), although it  is      rather diffi cult to grasp what it 
encompasses precisely because it is diffi cult to  observe   it in school-learning situations. 

 There has been some debate about whether metacognitive knowledge will be 
general or domain specifi c (e.g., Schraw,  1998 ).  In   this chapter, the results of three 
research studies will be presented that were conducted specifi cally to obtain a better 
understanding of  adolescent   students’  general  knowledge of the learning process. 
Furthermore, the students who participated in these studies had all been following 
mentor lessons in which they were given general information about study and mem-
orization techniques,  refl ection  , the organizing of  homework  , and school life 
(Bolhuis,  2003 ).  H  owever, they had not been trained specifi cally in the develop-
ment of general knowledge of the learning process. 

3.1     Research Study 1: Levels 

 Research Study 1—Levels ( Van Velzen, submitted )  w  as conducted to attain a better 
understanding of students’ awareness and understanding of their general knowledge 
of the learning process as it stands. That is, since the participating students were not 
trained specifi cally in developing general knowledge of the learning process, 
their responses can be expected to give an indication of this knowledge as it stands. 
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The participating 316 eleventh-grade high-school (i.e., following university-preparatory 
courses) and 132 fi rst-year university students (i.e., following courses in pedagogy 
and educational psychology) were divided into three groups, each group receiving 
the questions regarding one component of general knowledge of the learning pro-
cess: (a) general knowledge of developing  cognitive knowledge  , (b) general knowl-
edge of learning-task demands, and (c) general knowledge of oneself as a learner. 
The questions regarding general knowledge of developing cognitive knowledge 
inquired about knowledge of the processing and  memorizing   of subject matter 
through study and memorization techniques. The questions regarding general 
knowledge of learning-task demands inquired about knowledge concerning the dif-
ferences in learning tasks in terms of task requirements and conditions. The ques-
tions regarding general knowledge of oneself as a learner inquired about the 
students’ knowledge of their strengths and weaknesses regarding their memory 
(i.e., called metamemory) and their reasons for  studying  . 

 The participating students received two kinds of related questions: closed-ended 
and open-ended questions. Both questions were related in that the problem statement 
was the same for the closed-ended and the open-ended question. That is, the students 
fi rst fi lled in a closed-ended question by  rating   how frequently they thought about a 
particular aspect of general knowledge of the learning process. Then the students 
responded to the related open-ended questions by writing down in their own words 
what they knew about this aspects of their general knowledge of the learning process. 

 That is, the closed-ended questions inquired about the participating students’ 
awareness of general knowledge of the learning process. For example, the questions 
inquired about how frequently the students considered their general knowledge of 
the learning process in term of the usefulness of study and memorization techniques 
(e.g., summarizing, paraphrasing, making practice exercises, and rereading) for 
developing  cognitive knowledge  , task requirements (e.g., the diffi culty of learning 
tasks), and metamemory (e.g., personal strengths and weaknesses regarding certain 
 memorization techniques  ) and reasons for  studying  . The results of the closed-ended 
questions showed that, on overall, the students indicated to be often aware of gen-
eral knowledge of the learning process. 

 The open-ended questions enabled the participating students to describe their gen-
eral knowledge of the learning process in their own words, which made it possible to 
obtain more precise details of their understanding of this knowledge. Particularly, the 
participating students had been asked to respond as elaborately as possible. The 
obtained responses were very diverse in that blank and short, but also very compre-
hensive descriptions were provided by the participating students. Please note that the 
responses of the participating students that will be presented throughout this book as 
examples are the truncated versions of the actually obtained responses. In this way, it 
will be easier to illustrate the specifi c meaning of a particular kind of response. 

 The results indicated that the responses of the participating student could be classi-
fi ed into three hierarchical categories indicating absent, tacit, and explicit general knowl-
edge of the learning process. These three categories are presented in Table  3.1 . Of the 
total amount of responses, 19 % were categorized  as   absent general knowledge of the 
learning process. The responses in this category were either blank or incomprehensible, 
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suggesting that general knowledge of the learning process was absent in that the 
responses did not give any indication of it. Furthermore, 61 % of the total amount of 
responses were categorized as tacit general knowledge of the learning process. These 
responses suggested an incomplete understanding of general knowledge of the learning 
process in that the responses were inexplicit. Since these were senior high-school and 
fi rst-year university students that are capable of learning, these responses point to an 
inability to express general knowledge of the learning process in that it appeared to be 
implicitly present. Finally, the explicit responses, which covered 20 % of the total 
amount of responses, were characterized as meaningful and clearly expressed indica-
tions and  explanations   of general knowledge of the learning process. In other words, 
 explicitness   appeared to underlie the categorization of the responses. Table  3.2  presents 
some examples of the responses showing tacit and explicit general knowledge of the 
learning process to illustrate the difference in explicitness in more detail.

    In Table  3.2 , the tacit example responses are different from the explicit example 
responses in that they are vaguer. The fi rst tacit example response shows that the 
question was rewritten in that the question statement was repeated without adding 
anything that could indicate general knowledge of the learning process. The second 
tacit example response provides a concrete example, in this case English vocabu-
lary, though without describing it or putting into words in what way this concrete 
example was involved in the subject matter being linked to prior knowledge. That 
is, it can be assumed that the provided example of English vocabulary is correct 
with regard to the linking of subject matter to prior knowledge, however, it does not 
say in what way this is so. The third tacit example response shows that the linking 
of subject matter to prior knowledge is only being done when being instructed to do 
so. Therefore, this response suggests that there is no conscious understanding of this 
knowledge because others need to point it out. The fi nal tacit example response 
provides a feeling of knowing. This response suggests that someone does know that 
subject matter needs to be linked to prior knowledge every now and then, though 
without being able to express when and why this is so. 

   Table 3.1    The categories obtained from the participating students’ responses regarding their 
general knowledge of the learning process   

 Category  Description 

 Absent  Unrelated responses 
 There were no responses and incomprehensible responses that included irrelevant 
and incoherent information 

 Tacit  Meaningful but inexplicit responses 
 The responses were vague descriptions that included the rewriting of the question, 
the providing of concrete examples, the mentioning of others’ cues and prompts, 
and the stating of feelings of knowing 

 Explicit  Meaningful and  explicitw   responses 
 The responses were perfectly clear to understand because they included meaningful 
descriptions of learning, learning concepts and  explanations   about the learning 
process 

3.1 Research Study 1: Levels
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 Contrarily, the explicit example responses in Table  3.2  are more deliberate in 
expressing that subject matter needs to be linked to prior knowledge. This is so, for 
two reasons. First, all explicit responses included terminology that indicated an 
understanding of what is required for effective learning, such as, focusing attention 
and organizing information. Also, the terminology that was used referred to having 
knowledge of learning concepts that are related to the processing of subject matter 
and long-term  memorizing  . Therefore, these responses formed a  subcategory 
  including explicit descriptions of general knowledge of the learning process. 
Second, the latter explicit example response in Table  3.2  shows that the explicit 
 explanations   also specifi cally included and expressed  why  it can be effective to link 
subject matter to prior knowledge. That is, this latter example response illustrates 
the kind of responses that were found in the subcategory including explicit explana-
tions of general knowledge of the learning process. 

 It follows from these responses that when students are more explicit about their 
general knowledge of the learning process, then they are likely to have mastered 
their thoughts better in that they can better express their understanding of effective 
learning. And this understanding seems essential to make use of general knowledge 
of the learning process and to advance it to a higher level. In other words, it was 
found that  explicitness   lies at the heart of developing general knowledge of the 
learning  process   (Moshman,  1990 ; Schraw & Moshman,  1995 ).  Explicitness   is 
 defi ne     d in the Webster Dictionary as expressions so clear in statement that there is 
no doubt about the meaning. 

  No doubt about the meaning  =  A thorough understanding . 

 Explicit general knowledge of the learning process is about well-expressed sen-
tences in terms of getting its meaning right in such a degree of clarity that one becomes 
able to consciously think about it, and, thereby, use it in all sorts of learning situations. 
The defi nition “no doubt about the meaning” refers to learners who know what they 
mean when they express their general  knowle  dge of the learning process. Moreover, 
this explicitness is needed to optimally think through one’s learning in advance. 

      Table 3.2    Examples of the tacit and explicit responses regarding general knowledge of developing 
 cognitive knowledge     

  Question : I know if subject matter links on to my knowledge about a subject because I focus on … 
  Tacit responses    Explicit descriptive response  
 … what I know about 
that subject matter 

 … the questions that come to mind in order to grasp the meaning of 
subject matter. I try to answer the questions with what I already know 
about that subject  … English vocabulary 

 … when it is explicitly 
mentioned in the 
textbook 

  Explicit explanatory response  

 … I just know  … rereading and, at the same time, carefully considering what I have 
been rereading because the more I repeat while thinking over subject 
matter, the better I can understand it and associate it with what I 
already know 
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Therefore, the development of general knowledge of the learning process as described 
in this book refers to becoming more explicit about this knowledge because this means 
that someone is able to understand it, make use of it, and develop it. Besides a clear 
description, a response was also categorized as explicit when a reference was made to 
a learning concept. A learning concept includes terminology that describes the fea-
tures of learning. That is, learning concepts can include (a) processing-related termi-
nology such as focusing attention, understanding, comprehending, activating prior 
knowledge, rereading, rewriting, transforming, reviewing, and applying, (b) study-
related terminology such as summarizing, asking questions, practicing, note taking, 
and paraphrasing, and (c) memory- related terminology such as verbalizing, visualiz-
ing, representing, and rehearsing. In research study 1—Levels, also descriptions of 
learning concepts were scored as learning concepts. 

 Another form of  explicitness   was found in the responses in the form of  explana-
tions   or amplifi cations regarding effective learning. That is to say, the explanatory 
descriptions included the  value   (i.e., purpose, usefulness, and necessity) of a par-
ticular study and memorization technique, learning-task demand, and the taking 
into account of oneself as a learner. Therefore, the explanatory descriptions always 
included words such as if-then, because, for, on account of, and to be able to. 
Examples of explanatory descriptions are “I always fi rst have to obtain clarity, for 
me to be able to apply it”—“It has to sink in, because then I can discuss it with 
others”—“If I go deeply into subject matter, then I can understand how it works.” 
More examples are presented in Research Study 3— Explanations  . 

 Furthermore, it was typical for the explicit responses that they were phrased as 
descriptions regarding effectiveness and that they did not include a reference to 
learning activities. That is, the responses hardly (< 1 %) included the mentioning of 
effi ciency or how-to-do-it activities such as “I always fi rst do … and then I do …” 
Of course, the open-ended questions had not inquired about effi ciency, but then the 
participating students were able to express their general knowledge of the  l  earning 
process in line with the questioning. Therefore, the participating students seemed 
able to refer to their general knowledge of the learning process in terms of general 
effectiveness. 

 Besides information about  explicitness  , the results of Research Study 1—Levels 
also provided information about the components of general knowledge of the learn-
ing process. That is, the results provided information about the amount of absent, 
tacit, and explicit responses that were found in a particular component of general 
knowledge of the learning process. For example, general knowledge of oneself as a 
learner provided for relatively few absent responses, some explicit responses, and 
many tacit responses. The percentages of the amount of responses per component of 
general knowledge of the learning process are presented in Table  3.3 .

   Table  3.3  shows that the most explicit responses were made regarding general 
knowledge of developing  cognitive knowledge  . This result suggests that focusing on 
study and memorization techniques (i.e., the participating students had been informed 
about study and  memorization techniques  ), is likely to be a good way to begin to help 
students in developing general knowledge of the learning process. Table  3.3  also shows 
that relatively few explicit responses were made regarding general knowledge of 
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learning-task demands. This result suggests that when students become more capable 
of explicitly expressing their general knowledge of the learning process, then they 
could be taught to focus more specifi cally on general knowledge of learning-task 
demands. 

 Finally, the results of Research Study 1—Levels also gave an indication of the 
difference between awareness and understanding of general knowledge of the learn-
ing process. That is, the participating students indicated to be, on overall, often 
aware of general knowledge of the learning process though their understanding 
appeared to refer to one of three levels. This can be interpreted as follows. A student 
who is often aware of general knowledge of the learning process and who has an 
understanding  that   primarily includes absent general knowledge of the learning pro-
cess can, for instance, think: Have I understood this subject matter?—Yes, I think 
so. This student appears to be aware of general knowledge of the learning process 
because he or she has raised a question regarding the understanding of subject mat-
ter. However, the student did not actually answer the question. That is, this student’s 
absent general knowledge of the learning process can be the result of not going into 
the question more specifi cally. 

 On the other hand, a student who is also often aware of general knowledge of the 
learning process but who has explicit general knowledge of the learning process can 
think, for instance: Have I understood this subject matter?—Well, I have made a 
summary and I was able to grasp the meaning of the text we had to read, fi ll in the 
practice exercise fl awlessly, and paraphrase the subject matter in my own words. 
This student is more explicit and detailed in responding to the question that he or 
she stated by specifi cally including the kind of learning task (i.e., comprehending a 
text), the  study techniques   (i.e., summarizing, making practice exercises, and 
 paraphrasing), and the obtained results (i.e., grasping the meaning, fi lling in fl aw-
lessly, and being able to paraphrase). 

 Therefore, awareness and understanding of general knowledge of the learning 
process appear to exist at different levels. That is, awareness is needed to raise a ques-
tion or to focus one’s attention to the effectiveness of one’s learning. Accordingly, 
this awareness may or may not continue in an understanding of general knowledge 
of the learning process. This understanding can go from absent and tacit to explicit 
general knowledge of the learning process. This is illustrated in Fig.  3.1 .

     Table 3.3    The percentages of the amount of responses per component of general knowledge of 
the learning  pro  cess   

 General knowledge of 

 Percentage 

 Absent  Tacit  Explicit 

 Developing  cognitive knowledge    28.74  48.22  23.04 
 Learning-task demands  32.90  57.47   9.63 
 Oneself as a learner  7.01  79.58  13.41 
 – Metamemory  7.92  76.76  15.32 
 – Study reasons  5.85  83.11  11.04 
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   Figure  3.1  shows that students’ awareness of general knowledge of the learning 
process is independent of the level of understanding of this knowledge. This distinc-
tion seems important with regard to instruction in that students may think that they 
consider their general knowledge of the learning process when they are only being 
aware of it. Consequently, each level of understanding has implications for the 
thinking through of and the reconsidering of the effectiveness of learning.  Therefor  e, 
it seems that to instruct students regarding general knowledge of the learning pro-
cess, they need to be taught about the difference between having absent, tacit, and 
explicit general knowledge of the learning process.  

3.2     Research Study 2: Students 

 In Research Study 2—Students (Van Velzen,  2013a ), a  mu  ltiple-choice instrument 
to assess students’ level of general knowledge of the learning process (i.e., MKLP) 
was developed. The results indicated that the participating ninth graders could be 
divided into three groups.

 –    Pre-level: students showing hardly any general knowledge of the learning process;  
 –   Simple-level: students showing, for the most part, tacit general knowledge of the 

learning process;  
 –   Complex-level: students showing, for the most part, explicit general knowledge 

of the learning process.    

 Although further research is required, the MKLP correlated signifi cantly with 
another measure of general knowledge of the learning process, suggesting that this 
relationship could not have occurred by chance alone. That is, the MKLP can be 
helpful in assessing ninth-graders’ level of general knowledge of the learning process. 

 Furthermore, this second research study also provided some additional informa-
tion about the participating ninth graders’ views regarding their learning. An over-
view of this additional information is presented below. The participating students 
were following courses in all school subjects, because these  students   have to choose 
their major school subjects in tenth grade. Therefore, it was expected that these 
students would be rather outspoken regarding what they consider to be their  favori  te 
and  tire  some school subjects. 

Awareness of general knowledge of the learning process: No – yes 

Understanding of general knowledge of the learning process: Absent
Tacit
Explicit 

  Fig. 3.1    Schematic illustration of the distinction between awareness and understanding of general 
knowledge of the learning process       
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 The participating students were asked to rate their use of  study techniques   and 
their learning attitude in general (i.e., questions inquiring about learning beliefs, 
school-learning beliefs, and beliefs regarding favorite and tiresome school subjects 
in line with the research  literatur  e of Alexander,  2006 ; Bransford, Brown, & 
Cocking,  2000 ; Bruning, Schraw, Norby, & Ronning,  2004 ; Woolfolk,  2004 ).  The            
rating scales that provided a statistical signifi cant relationship with MKLP are pre-
sented in Table  3.4 . The most striking fi nding that can be inferred from Table  3.4  is 
that the questions concerning favorite school subjects did not show a statistical 
signifi cant relationship with MKLP. Only the questions regarding tiresome school 
subjects provided for such a signifi cant relationship. These results suggest that 
apparently these students were more focused on their general knowledge of the 
learning process when dealing with tiresome school subjects than when dealing 
with favorite school subjects. In this respect, one could imagine that a student who 
is learning for a school subject that he or she dislikes, is more likely to search for the 
quickest way to obtain satisfactory learning performances and, therefore, needs to 
focus on his or her general knowledge of the learning process more specifi cally. 
Also, the realization that learning is not taking place as a matter of course when 
dealing with tiresome school subjects might provoke students to focus more explic-
itly on their general knowledge of the learning process.

   Second, the participating students also answered questions about their  home-
work   (i.e.,  studying  , doing practice exercises, and  memorizing  ). Of the 125 ninth 
graders,    120 answered the question of how many minutes they had been doing 
homework the previous day. On average they reported that they had spent 74 min on 
doing homework. The results are displayed in Fig.  3.2 .

   Figure  3.2  shows that the ninth graders’ reported amount of time that was spent 
on doing  homework   the previous day, ranged from 0 min to 3 h. Noticeably, there 
were two students with extreme results in that the amount of time mentioned 
exceeded by far that of the other students (i.e., 240 and 270 min). These extreme 
results were excluded from the data set. It can be concluded that, although the stu-
dents varied in the amount of time that they reported regarding their homework, 
most students appeared to have been doing their homework for about an hour. 

 Next, the 120 ninth graders also responded to an open-ended question inquiring 
about their reasons for  not  doing homework. Their responses (i.e., some students 
provided more than one response) could be grouped into fi ve categories. The results 
are presented in Fig.  3.3 .

    Table 3.4    Statistical signifi cant relationships between the rating-scale questions and MKLP   

 Rating scales  Example question 

  Study techniques    How often do you make summaries? 
 Learning beliefs  Do you study regularly? 
 School-learning beliefs  Do you, generally, fi nd schoolwork easy? 
 Tiresome school subjects  Are  you   sure that you can get good grades in a tiresome school 

subject? 
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   Figure  3.3  shows that the fi rst category, which obtained the category name of 
Disagreement, consisted of 23 responses. Disagreement refers to disagreeing with not 
doing homework. Examples of disagreeable responses were “I always do homework” 
and “The only time I am not doing homework is when I have no homework.” The 
second category consisted of 57 responses, which obtained the category name of 
Necessity. This category was the largest and included statements regarding the need-
fulness of doing homework. The responses ranged from “I only do  homework   when I 
think it is necessary” and “I only do homework when it is useful to do so” (i.e., show-
ing a total of 34 responses) to “Something else was more important” (i.e., showing a 
total of 23 responses). The third category consisted of 41 responses and it obtained the 
category name of Reluctancy. Reluctancy refers to unwillingness to do homework. An 
example was “I did not feel like doing homework.” The fourth category included 40 
responses, all referring to time. An example was “I did not have time to do home-
work.” Moreover, this category also included 15 responses about sports: “I did not 
have time to do homework because I had to take part in sports.” Finally, the fi fth cat-
egory consisted of three responses that mentioned  the   excessive amount of home-
work. An example was “I do not make homework when it is too much.” 

 Third and last, the ninth graders, whose results were described above, all pro-
vided for reliable results. However, the questions had also been posed to tenth and 
twelfth graders, though their results appeared to be unreliable. The only difference 
in the data collection of the ninth graders and the other participating student was 
that the ninth graders fi lled in the questions during classroom lessons while the 
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other students fi lled in the questions during mentor lessons. This fi nding seems to 
suggest that students can remember their general knowledge of the learning process 
better in a classroom context than in a mentor-lesson context. In a classroom con-
text, teachers inform students about the subject matter to help them to understand 
and learn it. In a mentor-lesson context, the mentors provide additional support to 
students by informing and discussing with them the  study techniques  ,  refl ection   
skills, study attitudes, and school life in general. This difference in context calls to 
mind research fi ndings about the effect of encoding context. 

 The effect of encoding context was found in studies in which the context was 
manipulated. For example, Godden and Baddeley ( 1975 )       had some divers learn a list 
of 40 unrelated words during sea diving while other divers learned the same list of 
words on the shore. The study showed that remembering the list in the same context 
as it was memorized provided for the best results. That is, the divers who memorized 
the words during sea diving could remember more words when they were under 
water than when they were on the shore, while the divers who memorized the words 
on the shore could remember more words when they were on the shore than when 
they were under water. In the same vein, students may fi nd it easier to recall subject 
matter in the original context in which their memories were formed. That is, the 
ninth graders may have found it easier to remember their general knowledge of the 
learning process when fi lling in the questions in the classroom contexts. 

 Moreover, Eich ( 1985 )  fo  und that the magnitude of the effect of encoding con-
text depended on the degree that learners included the context in their memories. He 
asked some of the learners to recall the nouns they had learned while other learners 
were asked to also imagine the context in which they had been learning the nouns. 
The latter group performed best. That is, imagining the context in which one has 
learned appears to lead to better recall results. The same  may   also apply to learning 
while doing  homework  . That is, although students are doing most of their learning 
at home, it is likely that they are then considering the classroom context (e.g., 
teacher, material, instruction). In other words, students who learn while having the 
classroom context on their mind can facilitate their learning and they are likely to 
do well on tests. To summarize, these research results seem to support the idea that 
students could be taught about general knowledge of the learning process within the 
classroom context, and therefore, by teachers of all teaching disciplines.  

3.3     Research Study 3:  Explanations   

 In Research Study 1—Levels, a relatively small amount of explicit explanatory 
responses (i.e., 3 %) were found that included reasoned descriptions of general 
knowledge of the learning process. To obtain a better understanding of these explicit 
explanations, the explanatory responses of 72 participating students that had pro-
vided for relatively many of such explanations were studied in more detail in 
Research Study 3—Explanations (Van Velzen,  2013b ).  T  he  anal  yses indicated that 
the explicit explanations could be grouped into subcategories, though the three 
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components of general knowledge of the learning process provided for different 
subcategories. That is, general knowledge of learning-task demands provided for 
the subcategories of task specifi cs and task consequences (Table  3.5 ), while the 
components of general knowledge of developing  cognitive knowledge   and general 
knowledge of oneself as a learner provided for the subcategories of what-works, 
extern-oriented, and emotion-oriented explanations (Table  3.6 ).

    The participating students’ explicit explanations mainly stated valuableness in 
terms of the consequences of the learning-task demands and the function of learning 
techniques. Examples of these kinds  of   explanations are presented in the Tables  3.7 , 
 3.8 ,  3.9 , and  3.10 .

      Table  3.7  shows in what way  the   learning-task specifi cs differed from the 
learning- task consequences in terms of what seems to be essential and valuable to 
do. Although the learning-task specifi cs and consequences found in the explanatory 
responses were solely of a cognitive nature, it seems likely that this can give rise to 
concerns about whether or not one can fulfi ll the learning-task consequences. That 
is, the learning-task consequences may give rise to learning-task appraisals, i.e., 
students believing that they may or may not encounter diffi culties with the learning 
task at hand. The fi ndings of Research Study 3—Explanations suggest that these 
learning-task appraisals are further worked out via the general knowledge of devel-
oping  cognitive knowledge   and the general knowledge of oneself as a learner. 

 Table  3.8  shows some examples of the sentences in the explicit responses that 
were categorized as what-works explanations. The what-works explanations included 

   Table 3.5    The explanatory subcategories of general knowledge of learning-task demands   

 Component 

 Category 

 Learning-task specifi cs  Learning-task consequences 

 General knowledge of 
learning-task demands 

 Explanations about the nature of 
the conditions of learning tasks 

 Explanations about the 
implications of learning-task 
specifi cs 

   Table 3.6    The explanatory subcategories of general knowledge of developing  cognitive knowledge   
and general knowledge of oneself as a learner   

 Component  Category 

 General 
knowledge of  What works  Extern   Emotion   

 Developing 
 cognitive 
knowledge   

 Explanations about 
suitable techniques to 
understand subject 
matter 

 Explanations of 
learning subject matter 
to meet external 
requirements 

 Explanations of emotions 
that go together with the 
learning of subject matter 

 Oneself as a 
learner 

 Explanations about 
what is  suitable   for 
oneself to study and 
memorize 

 Explanations about 
oneself when  studying   
and  memorizing   to 
meet external 
requirements 

 Explanations of emotions 
and how they infl uence 
oneself when studying and 
memorizing 
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general knowledge about workable study and memorization techniques with regard 
to the learning of subject matter (i.e., fi rst column), personal reasons for  studying   
(i.e., second column), and personal strengths and weaknesses regarding  memorizing   
(i.e., third column). In the fi rst column, rereading is presented as a suitable technique 
for the learning of subject matter and it is valued because it can support understand-
ing and be related to already existing knowledge. The explanatory part in the exam-
ple (i.e., “… because the more I repeat subject matter the better I can understand it 
and associate it to prior knowledge”) seems vital for the formation of explicit general 
knowledge of the learning process because it provides the learner with essential 
information about the relevance or  value   of the study  technique   of rereading. 

 In the second column, an example of a what-works explanation regarding gen-
eral knowledge of personal reasons for  studying   is presented. In this example, 
studying is valued for understanding and  memorizing   in that one knows that it is 
essential for being able  to   comprehend information  for   the future. 

 Finally, in the third column an example is presented that explains a personally 
favored technique for  memorizing   and its restriction by pointing out that the rehears-
ing of subject matter is a workable technique provided that one does not rehears too 
much at once. However, the phrase “not too much at once” could point to either 
rehearsing the subject matter in small steps or rehearsing it after redundant information 

    Table 3.7    Some examples of the learning-task specifi cs and learning-tasks consequences   

 Learning-tasks specifi cs  Learning-tasks consequences 

 Learning tasks that require gaining  insight   and looking for 
connections, differences, and similarities 

 In that one has to in-depth 
investigate the subject matter 

 Learning tasks that leave room for several interpretations, 
implications, and that are often containing diffi cult words 

 In that one has to provide 
arguments and opinions 
 In that one has to invest time into it 

    Table 3.8    Some examples of the what-works explanations   

 What works 

 I reread subject matter because 
the more I repeat it the better I 
can understand it and associate 
it to prior knowledge 

 I study because it helps 
understanding and  memorizing  , 
which is essential for future 
comprehension 

 I can memorize subject 
matter when I rehears it 
often, however, not too 
much at once 

     Table 3.9    Some  exam  ples of the extern-oriented explanations   

 Extern 

 Subject matter is clear to me 
when I can do practice exercises 
because then I am sure that I 
can apply it during tests; when I 
am not sure I will do extra 
practice exercises 

 I study because it helps 
understanding and 
 memorizing  , but only for 
important tests 

  Memorizing   subject matter also 
depends on the school subject: 
some school subjects require 
that one does practice exercises 
and other school subjects require 
drumming 
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has been removed by making a summary or a list. Therefore, the explanation could 
be characterized as a rather broad explanation that could have been refi ned via sup-
plementary explanations. 

 Table  3.9  shows examples of extern-oriented explanations. That is, contrary to 
the what-works  explanations  , which referred to the understanding of subject matter, 
these explanations primarily referred to learning performances that count, such as 
tests. Therefore, the extern-oriented explanations could be characterized as general 
knowledge regarding test preparation because they include knowledge about how to 
prepare for learning performances that count. Noticeably, such test-preparatory 
explanations do not necessarily refer to students who have the intention to obtain 
the highest possible grades. It just means that the students are specifi cally focusing 
on their learning-performance results being taken into account. 

 The explanations presented in Table  3.9  indicate what is being valued when prepar-
ing for tests regarding the learning of subject matter (i.e., fi rst column), personal reasons 
for  studying   (i.e., second column), and strength in memorization techniques (i.e., third 
column). A similarity that can be noticed in all three columns is that the study and 
memorization techniques mentioned are valued for their thoroughness. Another similar-
ity that can be noticed in the explanations of the second and the third column is that they 
appear to be layered. That is, general  knowledge   of the learning process appears to take 
into account certain overall differences between school subjects and the degree of 
importance of tests in that learners set store on  h  ow much the performances will count. 

 Table  3.10  shows some examples of explanations that included the infl uence of 
 emotions   on learning. Very few emotion-oriented explanations were given by the par-
ticipating students. The emotion-oriented explanations included  volition   (i.e., consider-
ing willingness—“Will I?” and “Do I want to do it?”) and  capacity   (i.e., considering 
ability—“Can I?” and “Am I able to do it?”) regarding learning. The examples in 
Table  3.10  refer to the learning of subject matter (i.e., fi rst and second columns) and 
weaknesses in memorization techniques (i.e., third column), indicating that emotions 
can be included in both general knowledge of developing  cognitive knowledge   and 
general knowledge of oneself as a learner. Moreover, these examples of emotion-ori-
ented explanations suggest that general knowledge of the learning process includes 
knowledge about emotions that can support learning, such as interest and confi dence, 
and emotions that can hinder learning, such as stress and the inability to concentrate. 

 The results of Research Study 3—Explanations raises the question of what 
appears to be striking. First, it seems that the participating students expressed the 
explanatory general knowledge of the learning process as certainties since relatively 
few inquiries were included. That is, the explanations hardly included information 

     Table 3.10    Some examples of the emotion-oriented explanations   

  Emotion   

 Whenever I want to know more 
about something, I will search 
for extra information because 
when I am interested in subject 
matter it will retain longer 

 Whenever I feel confi dent 
about learning knowledge, 
I will try various learning 
techniques because then I 
 can   see if they are right 

 When I start  studying   shortly 
before I have to, then I 
become stressed and I think 
that I cannot do it, and then I 
cannot concentrate anymore 
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stating that further examination was required. Second, some of the explanations 
stated what needed to be obtained to know that the intended effect had been 
achieved. For example “Subject matter is clear to me when I am sure that I can 
apply it during tests.” That is, the responses included criteria regarding what the 
intended effect would be like.  

3.4     Bringing It Together: The Educational Theory 
of Metacognitive Learning 

 The results of the three research studies described in this chapter together with 
related scientifi c theories and research studies, have led to the educational theory of 
metacognitive learning. The purpose of any  educational   theory is to give plausible 
principles to explain phenomena. 

 The essence of the educational theory of metacognitive learning is depicted in the 
model presented in Fig.  3.4 , which can be explained best by beginning with the tri-
angle at the bottom. The triangle represents someone’s learning situations. Everyone 
encounters learning situations, ranging from retaining words of another language and 
being able to express oneself during a holiday to preparing oneself for an important 
meeting such as a job interview and a presentation. Other examples of learning situa-
tions are keeping one’s personal identifi cation number of a bank card in mind and 
learning for a test. In schools and academic courses, students encounter learning situ-
ations that are carefully planned by teachers (e.g., in presenting subject matter), via 
learning materials (e.g., in informative texts and practice exercises), and via the school 
curriculum (e.g., the body of courses). Although learning situations can be encountered 

Learning 
experiences

Learning 
situations

Explicit GKLP

  Fig. 3.4    Theoretical 
 model   of general 
knowledge of the learning 
process       
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throughout the day, the mere encountering of learning situations does not have to 
result in the development of general knowledge of the learning process.

   Next, the circle in Fig.  3.4  represents the learning experiences that can be derived 
from the learning situations. Learning experiences are the conscious observations of 
certain features of learning that can be stored in long-term memory. However, such 
learning experiences do not immediately have to result in explicit general knowl-
edge of the learning process. When taking into account that about 60 % of the 
responses collected in Research Study 1—Levels were categorized as tacit general 
knowledge of the learning process, it can be expected that many learning experi-
ences remain implicitly present in long-term memory. 

 Therefore, learning experiences can be considered as the (sudden) observations 
regarding one’s learning that can result in an understanding (i.e., tacit and explicit) of 
general knowledge of the learning process. Examples of understood learning experi-
ences are observing that  memorizing   went well or not so well and observing that one 
does or does not have a grip on one’s learning when  one   is solely restricting to the 
drilling of subject matter. The learning experiences that produce a tacit understanding 
are likely to remain present in long-term memory only as rather vague impressions of 
certain striking features of one’s learning, because they are not deliberately linked to 
prior general knowledge of the learning process. 

 However, when a tacit understanding of general knowledge of the learning pro-
cess is being translated into an explicit understanding of general knowledge of the 
learning process, then this can result in a more consciously available general knowl-
edge of the learning process. The availability of explicit general knowledge of the 
learning process is presented in Fig.  3.4  via the three ovals at the top of the model. 
The three ovals each represent a component of general knowledge of the learning 
process: (a) general knowledge of developing  cognitive knowledge  ; (b) general 
knowledge of learning-task demands; and (c) general knowledge of oneself as a 
learner. Together, these three components include all the information a learner 
requires to understand and think through the effectiveness of his or her learning. 
General knowledge of the learning process can be understood as a network of rules 
and theories or ideas that explains what is needed to learn effectively. Such a net-
work of theories can become more and more structured and integrated (Schraw & 
Moshman,  1995 ) so that  i     t can form the  metacognitive knowledge base   mentioned 
by Flavell ( 1979 ).  Th  is latter process is depicted in the model of Fig.  3.4  by the line 
at the top that connects the three ovals. 

 The usefulness of the theoretical model of Fig.  3.4  in describing students’ devel-
opment of general knowledge of the learning process can be illustrated via our imagi-
nary students Lucy, Lena, and Tim. For example, the imaginary student Lucy appears 
to have hardly any understanding of general knowledge of the learning process nor is 
she hardly capable of directing her learning so that she can learn more effectively. In 
particular, her diffi culties with the amount of information that needs  to   be learned 
suggest that her learning situations have hardly provided her with knowledge about 
what might foster or hinder her learning. That is, her learning situations have hardly 
enlightened her about what is required to learn more effectively. Therefore, her gen-
eral knowledge of the learning process appears to be absent for the most part. 
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 Contrary to Lucy, Lena, the student who was not learning seriously until it was 
necessary, appears to have tacit general knowledge of the learning process. That is, 
she must have had learning experiences in which she noticed particular aspects of 
her learning because she is capable of quickly regaining positive learning perfor-
mances. However, she has not been trying to learn effectively for most of the time. 
Therefore, although her learning experiences can provide her with enough support 
to quickly change her learning performances in the present school context, they may 
not be explicit enough to help her to advance her learning capabilities further so that 
she can deal with more unfamiliar learning contexts. For example, her general 
knowledge of the learning process presumably encompasses information about 
effective study and memorization techniques, though this may not be very explicit 
and available for the most part of the time. 

 Finally, the imaginary student Tim takes learning very seriously and, therefore, 
he is likely to possess a high amount of explicit, particularly explanatory, general 
knowledge of the learning process. That is, his general knowledge of learning-task 
demands, of the development of subject matter, and of himself as a learner, can tell 
him more often than not, what is needed to learn effectively. He is likely to know 
why certain study and memorization techniques will be effective for him when he 
has to deal with certain learning tasks. Moreover, Tim will be able to further advance 
his general knowledge of the learning process of his own accord. 

 In the educational theory of metacognitive learning, the crux of learning effec-
tively is to develop general knowledge of the learning process that is explicit and 
explanatory. First, being able to explicitly express and explain one’s general knowl-
edge of the learning process is considered to be essential because it enables that this 
knowledge is consciously available. Second, having explicit and explanatory general 
knowledge of the learning process is considered to be essential because  the   explana-
tions enable decision making in terms of being able to choose the most effective study 
and memorization techniques for certain learning tasks while taking into account 
oneself as an active agent of one’s own learning. That is, when general knowledge of 
the learning process is explicit and explanatory, then this can enable the thinking 
through of what is needed to learn effectively in that a learning plan can be set up that 
includes the most effective learning techniques for certain learning tasks. 

 Noticeably, some of the participating students in the above-mentioned three 
research studies could explicitly describe their general knowledge of the learning 
process, though hardly anyone of these students mentioned the consequences for 
learning activities. That is, the explicit descriptions of the participating students 
consisted of general knowledge of the learning process by specifi cally referring to 
the effectiveness of learning in terms of what is needed to learn effectively, and this 
did not include the mentioning of how this could be established via an effi cient 
order of actions. Although the students had not been asked about effi cient learning 
activities, this result indicates that the students could describe their knowledge 
regarding effective learning apart from the description of effi cient learning activi-
ties. This distinction is worked out in this book in that the word effective is used to 
refer solely to the thinking through of learning by using general knowledge of the 
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learning process. The word effi cient is used to refer to the executive processes in that 
the best possible course of actions is set up to manage one’s learning activities. 

 Moreover, the reason for using the word effective exclusively for general knowl-
edge of the learning process is to make a clear distinction between what needs to be 
done  before  the execution of the learning process in contrast to what needs to be 
done during the execution of learning process. That it seems important to make this 
distinction can be clarifi ed by the way that experts work. First, experts take a rela-
tively long period of time to think over and decide on a strategy to solve a problem, 
which can be translated to metacognitive learning as deciding on effective study and 
memorization technique(s) by taking into account learning-task demands and one-
self as a learner. In  t  his respect, the thinking through of a learning task to choose the 
most effective study and memorization techniques can be regarded as a kind of 
problem solving as well. Research on  expertise   showed that experts are usually very 
good at deciding on effective techniques because, not only do they have a large 
knowledge base at their disposal, but they can also carry out a useful search through 
this knowledge base. For example, Charness ( 1991 )  st  udied how experts in chess 
searched through their knowledge base, for which he used the notation

  
Expertise K S= f ,( )    

where K stands for knowledge and S for search. This notation can be translated to 
the development of  expertise   in metacognitive learning in terms of being able to 
decide on a learning plan as a function of one’s general knowledge of the learning 
process and one’s search through this knowledge. That is, an expert in metacogni-
tive learning would use a search through his or her general knowledge of the learn-
ing process to choose the most useful study and memorization techniques for a 
particular learning task. It goes without saying that when well-understood general 
knowledge of the learning process is stored in memory as a  metacognitive knowl-
edge base  , then this can simplify the search. Moreover, since such a search includes 
recognizing the best possible study and memorization techniques for certain learn-
ing tasks it

 –    resembles problem solving in terms of obtaining a well-considered solution or 
decision;  

 –   implies a goal-directed thinking activity, because there is the intention of obtain-
ing learning performances via effective study and memorization techniques (i.e., 
in terms of coming to understand  s  omething, obtaining satisfactory grades, or 
both);  

 –   implies that the preliminary character of the choice for certain study and memo-
rization techniques must lead to information that enables further decisive steps 
because we humans cannot look far ahead.    

 With respect to these points, reviews on  expertise   (Chen, Fan, Macredie,  2006 ;          
Glaser & Chi,  1988       ; Taconis, Ferguson-Hessler, & Broekkamp,  2002 )  sho        wed that, 
generally, the expert’s search differs from that of the novice’s in that experts work 
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with clustered knowledge, such as principles and, in the same vein,  metacognitive 
theories  . That is, the experts’ knowledge consists of principles or the fundamental 
constituents underlying the meaning of constructs and procedures, which makes it 
easier for the expert to search in a straightforward manner. Contrarily, the novices’ 
search is less straightforward because they work with fragmentary knowledge that 
is not yet combined into meaningful clusters. 

 To be able to construct meaningful clusters of general knowledge of the learning 
process, a fi rst prerequisite seems to be that this knowledge is well-understood. The 
results of the above-mentioned three research studies suggested that well- understood 
general knowledge of the learning process is explicit and includes explanations. 
Three kinds of explicit explanations were found: the what-works explanations that 
referred to the suitability of study and memorization techniques, the extern-oriented 
explanations that referred to a focus on test preparation, and the emotion-oriented 
explanations that referred to the infl uence of  emotion  s on one’s learning. In this 
book, this information was used for the concept of  metacognitive conditional rules  . 
A metacognitive conditional rule includes explicitly stated explanations regarding 
oneself as an active learner who knows when and why certain study and  memorization 
techniques can be effective for certain learning tasks. Figure  3.5  gives a schematic 
overview of the development of  metacognitive conditional rules  .

   Figure  3.5  shows that a  variety   of learning experiences can be obtained regarding 
the school subjects of languages (i.e., native and foreign languages such as French, 
Spanish, and German languages), mathematics, social studies (i.e., history, geogra-
phy, and government and civics), sciences (i.e., physics, biology, social, and art 
sciences), and the electives (i.e., economics, fi nances, and health). These learning 
experiences give school-subject specifi c inform ation about learning effectively that 
can be translated into explanatory general knowledge of the learning process or 
metacognitive conditional rules. These metacognitive conditional rules can be used 
by learners to decide on what is needed to learn effectively with regard to a variety 
of learning tasks. 

 Accordingly, a cluster of related metacognitive conditional rules can form the basis 
for a  metacognitive theory   (i.e., integrated explanatory general knowledge of the learn-
ing process). When these metacognitive theories are connected to one another, then a 
 metacognitive knowledge base   is developed that can enable the expert learner’s search 
for effective study and memorization techniques regarding certain learning tasks.  

What works Test preparation Emotion

Metacognitive 
conditional rules

Learning 
experiences

Languages Mathematics Sciences Social 
Studies

Electives School subjects

  Fig. 3.5    Schematic presentation of the development of  metacognitive conditional rules         
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3.5     To Conclude 

 In this chapter, three research studies were presented that were developed on the basis 
of scientifi c theories and research studies on metacognitive knowledge. The studies 
were presented so that the descriptions of the senior high school and fi rst- year univer-
sity students could provide for a better understanding of what general knowledge of 
the learning process encompasses. The results indicated that individual differences 
exist, which resulted in the educational theory of metacognitive learning. 

 This raises the question of how the educational theory of metacognitive learning 
can be useful for the educational practice. In the next chapters, the instructional 
implications and suggestions regarding the  educational   theory of metacognitive 
learning are presented. That is, Chap.   4     presents an overview of the general instruc-
tional implications and suggestions, while the chapters fi ve through seven present 
the implications and suggestions for differentiated instruction. Finally, in Chap.   8     
the setting up of effective learning plans is presented.       

3.5 To Conclude
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    Chapter 4   
 Instructional Implications: Developing 
General Knowledge of the Learning Process                     

              Students who have knowledge  a  bout study and  memorization techniques   can be 
expected to know what these techniques are, how they can be performed, and when 
they can be used. Since knowledge of  study techniques   is often taught to students in 
secondary and higher education and is also considered to be essential for the devel-
opment of general knowledge of the learning process, this chapter will begin with 
an overview of frequently used study techniques. Next, the role of both study and 
memorization techniques in general knowledge of the learning process will be 
described, after which the instructional guidelines that can help students to develop 
general knowledge of the learning process and to learn to direct their learning will 
be presented. 

4.1      Study Techniques   

 A study technique is a method to accomplish  studying   by organizing subject matter. 
That is, study techniques are used to organize subject matter in that this can help to 
process information in terms of coming to understand it. This can also facilitate 
long-term retention. Well-known examples of study techniques are underlining and 
the creation of summaries. It is common practice in most schools to teach students 
about study techniques, often by mentors who provide the students with additional 
support regarding learning in general. Since most study techniques  are   well known, 
they will be described below briefl y (see also Dunlosky, Rawson, Marsh, Nathan, & 
Willingham,  2013 ). 

 Study  t              echniques can be divided into three categories to illustrate their main 
function: (a) to select or to organize information by differentiating between essen-
tial and less important information; (b) to elaborate or to organize information by 
adding supplementary information; and (c) to experience or to organize information 
by using activities that prepare for test taking. This categorization of study tech-
niques is presented in Table  4.1 .
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4.1.1       Study Techniques to Select or to Organize Information 
by Distinguishing Essential from Less Important 
Information 

 Generally, essential information can be selected by fi nding the main ideas, by iden-
tifying key concepts and relationships, and by placing these ideas, concepts, and 
relationships in a structured arrangement. A well-known study technique to select 
information is summarizing. Information is summarized when its essence is captured 
into key concepts, big ideas, and topic sentences. Summarizing can be accomplished 
through underlining, highlighting, and the creation of a text through the reordering 
of words, sentences, symbols, and formulas. 

 Another example of a study technique in this category is note taking. Note taking 
is mostly used to select information when reading to comprehend information and 
when listening to, for instance, a lecture. Moreover, note taking can sometimes require 
that the written down information is further processed to obtain better- organized 
information. For example, notes that were taken during a lecture often need to be 
further restructured or rearranged to facilitate comprehension. 

 Finally, another example of a study technique useful to select information is the 
construction of an outline or a schematic picture or drawing. When constructing 
outlines, the focus is on relationships and the order  o  r sequence of steps in the infor-
mation. The main reason for making use of this and other study techniques to select 
information is that they are useful to distinguish essential from  l  ess important infor-
mation to obtain an overview that is helpful to understand information, to relate it to 
existing knowledge, and to think it through.  

4.1.2     Study Techniques to Elaborate or to Organize 
Information by Supplementing Information 

 By elaborating information, new and supplementary information is added to enable 
a better processing, and thereby understanding, of information. The supplementary 
information can provide for extra  associations  , which can be helpful with regard to 

   Table 4.1    Categorization  o  f 
the function of  study 
techniques    

 Function  Examples 

 Selecting  Summarizing 
 Note taking 
 Outlining 

 Elaborating  Questioning 
 Supplementing 

 Experiencing  Practicing 
 Linking 
 Paraphrasing 
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the processing of information, but it is also useful for memorization because the 
extra associations can support that information is remembered, recognized, and 
recalled. An example of an elaborative study technique is questioning, which refers 
to asking oneself questions about the information to better grasp its meaning since 
the provided answers and  explanations   can supplement the given information. By 
asking oneself questions about the information that needs to be studied, one does 
not only capture the meaning more profoundly by giving answers, which can sup-
port the retaining of the information in long-term memory, but one also enters in the 
process of explaining information to oneself, which can be helpful for the under-
standing and  memorizing   of information. 

 Examples of study techniques specifi cally focused on supplementing information 
are devising examples, generating analogies, connecting information with existing 
knowledge, using other information sources such as books, documentaries, and etcet-
era, and by asking others. The advantage of using supplementary information is that 
diffi cult and abstract information can be made more meaningful in this manner. This 
means that by searching for additional information and by drawing inferences to fi nd 
implications and conclusions, one can go beyond the information given and construct 
more coherent and associated information. The main reason for adding new  informa-
tion   to existing information is that this can increase understanding so that it can be 
easier to relate it to already existing knowledge. That is, the  association  s provided by 
the  supple  mentary information can help to retain it in long-term memory.  

4.1.3     Study Techniques to Experience or to Organize 
Information by Actually Using the Information 

 Study techniques that are useful to understand information in that they enable that 
the information is experienced, include activities that someone can undertake to 
comprehend information and to check the degree of understanding. Examples of 
such study techniques are practicing, linking, and paraphrasing. Regarding practic-
ing, a major conclusion from research on study techniques is that practicing helps. 
Practicing means doing exercises to examine whether one has understood the infor-
mation. Examples of exercises that allow for practicing are answering questions, 
choosing the right answer, applying information, and working out defi nitions, prin-
ciples, and formulae. Many schoolbooks contain compact discs that include practice 
exercises that students can use to examine if they have understood the information 
presented in the schoolbook. 

 Furthermore, linking is a useful method to compare and contrast information. By 
comparing and contrasting, information is set side by side to examine what it has in 
common and how it differs. The main reason to compare and contrast information is 
that connections can be established that can be used to understand the information. 

 A fi nal example of a study technique in the context of experiencing information 
is paraphrasing. Paraphrasing consists of the restating of information in one’s own 
words. By restating information in one’s own words, a lack of fl uency and diffi culties 
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regarding the expressing of the information can become apparent, which can be 
helpful in detecting where there might be fl aws in one’s understanding. In general, 
paraphrasing is helpful to grasp which information is insuffi ciently understood. 

 Furthermore, the study  techniques   mentioned in Table  4.1  can be used regarding 
the  studying   of all kinds of subject matter (e.g., vocabulary, grammar, formulas, and 
principles) and school subjects, though different study techniques are used for dif-
ferent purposes to obtain the best results. In the next paragraph, more will be said 
about the different purposes of study techniques. The study techniques in the aca-
demic domains of reading and writing include reading to study and  writin  g to study. 
Both can support the understanding and thinking through of information. A more 
detailed discussion is presented below. 

 Reading to study is a study technique in that the reading is used to process the 
information in the text. This can also make it easier to retain the information. 
Reading to study, often referred to as rereading, is used to obtain a thorough under-
stand of information by reading a text thoroughly and repeatedly. Generally, this 
consists of: (a) considering textual characteristics to obtain a preliminary overview 
of the content by focusing on headings, choice of words, and structure; (b) deter-
mining what is important by focusing on words, purposes, and conclusions; (c) 
reading to understand the overall meaning; and (d) reviewing by refl ecting on what 
has been read and which inferences and conclusions can be drawn. That is, reading 
to study mostly includes the rereading of text while making use of questioning, 
clarifying, predicting, and summarizing. 

 Writing is used as a study technique when a text is written with the intention to 
understand and elaborate information. Writing to study can be used to facilitate the 
processing of information by fostering understanding. In general, writing for study pur-
poses includes: (a) expressing organized information by focusing on key concepts, main 
ideas, purposes, and conclusions; (b) adding examples, inferences, applications, analo-
gies, and etcetera; and (c) transforming it into well-understood information by including 
personal meanings, rephrasing it into one’s own words, and including words, symbols, 
and pictures. Writing down information in  this    way   can also facilitate memorization.   

4.2      Metacognitive Conditional Rules   

 When students have knowledge of study and memorization  technique  s, then this 
should also include knowing  why  these techniques should be used. In this book, 
knowing why a particular study and memorization technique can be effective in that 
it is related to certain learning tasks while taking into account oneself as a learner, 
is referred to as a metacognitive conditional rule. In other words, metacognitive 
conditional rules are general  explanation  s about the effectiveness or  value   of the 
study and memorization techniques regarding certain learning tasks and oneself as 
a learner. To formulate a metacognitive conditional rule, students fi rst need to estab-
lish the purpose of the study and memorization techniques. Table  4.2  presents an 
overview of some of the purposes of study techniques to illustrate their specifi c dif-
ferences (see also Chap.   5     for memorization techniques).
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   Table  4.2  shows that the study techniques in the categories of selecting, elaborat-
ing, and experiencing can be used for a range of purposes. For example, information 
can be summarized to select essential information for the purpose of, for instance, 
identifying key concepts, clarifying opinions, and relating opposite arguments accu-
rately. Particularly, being able to describe the purpose of a study technique in an 
explicit manner can make it easier to express when this study technique is likely to 
be effective and then connect it to learning tasks and oneself as a learner. Accordingly, 
it can be explicitly described as a metacognitive conditional rule and this is impor-
tant because these rules can be used to set up a learning plan to direct  lear  ning.  

4.3     The Development of General Knowledge of the Learning 
Process at the Center of Learning How to Direct 
Learning 

 Learning at a metacognitive level means that the focus is on the process of learning 
or on  learning how to learn  . This focus can be twofold: on the one hand, someone 
can think through in advance what is likely to be effective to achieve an intended 
learning performance and,    on the other hand, someone can regulate a course of 
actions that is effi cient to actually achieve the intended learning performance. That 
is, the fi rst includes knowing what to do and the latter includes knowing how to do 
it. The fi rst takes place prior to the execution of the learning process, while the latter 
takes place during the execution of the learning process. The fi rst requires general 

   Table 4.2    Overview of the 
specifi c purposes of  study 
techniques    

 Study technique  Purpose 

 Selecting  Structuring information 
   Summarizing    Representing 
   Note taking    Clarifying 
    Outlining      Identifying 

   Relating 
   Implying 

 Elaborating  Adding information 
   Questioning    Examining critically 
   Supplementing    Clarifying 

   Relating 
   Synthesizing 
   Implying 
   Predicting 

 Experiencing  Using activities 
   Practicing    Rehearsing 
   Linking    Testing 
    Paraphrasing      Clarifying 

   Comparing 
   Contrasting 
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knowledge of the learning process to direct one’s learning (i.e., what needs to be 
included), while the latter requires the managing of learning activities (i.e., how it 
can be executed). The fi rst includes the setting up of a learning plan that includes 
effective study and memorization  technique  s for certain learning tasks while taking 
into account oneself as a learner. The latter includes the setting up of an action plan 
that needs to be monitored and controlled to enable progress. A schematic overview 
of this distinction is presented in Table  4.3 .

   Table  4.3  shows that students need general knowledge of the learning process to 
decide on effective study and memorization techniques by setting up a learning plan 

    Table 4.3     Defi n  itions concerning  learning how to learn     

 Learning at a metacognitive level—learning how to learn 

  Prior to action:  
 General knowledge of the learning process—knowing why it should be done in this way 
 Developing  cognitive knowledge  : 
 – Concepts  Declarative general knowledge of the learning 

process—knowing what the study and memorization 
 technique  s are for 

 – Procedures  Procedural general knowledge of the learning 
process—knowing how the study and memorization 
 technique  s can be performed 

 – Conditions  Conditional general knowledge of the learning 
process—knowing when the study and memorization 
techniques can be employed 

 Learning-task demands  Knowing the requirements and conditions of learning tasks 
 Oneself as a learner  Knowing one’s strength and weaknesses regarding 

 memorizing   and  studying   

 A learning plan is set up by thinking through what is needed to learn effectively. This learning 
plan includes metacognitive conditional  rule  s. Characteristic question: “Which study and 
memorization techniques are likely to be effective for me for which reason(s) regarding this 
kind of learning task?” 
  During action:  
 Executive processes—being able to adjust to actually make it happen 
  Planning    Setting up a course of actions to enable effi cient progress 

in actually achieving the intended learning performance 
 Monitoring  Recognizing if progress is taking place 
 Controlling  Adjusting, if necessary, to resume progress 
 An action plan is made, which consists of a course of actions to effi ciently obtain progress. 
This action plan expresses how learning activities can be managed during execution. 
Characteristic question: “How to obtain progress?” 
  After action:  
  Refl ection   
 Refl ective thinking  Critically evaluating the effectiveness of general 

knowledge of the learning process retrospectively to 
examine if it can be improved 

 Refl ective organizing  Critically evaluating the effi ciency of the executive processes 
retrospectively to examine if improvements are feasible 
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to direct their learning. Of course, this means that students must be taught what the 
study and memorization techniques are for, how they can be performed, when they 
can be used. To also know why certain study and memorization techniques can result 
in effective learning means that students have to take into account kinds of learning 
tasks and themselves as learners. 

 To elaborate, in most high schools today students are offered information about 
what the study and memorization  technique  s are for, how they can be performed, 
and when they can be used. To develop general knowledge of the learning process, 
students also need to know for which reason(s) the study and memorization tech-
niques can be used to enable effective learning by including certain learning tasks 
and oneself as a learner. This can be, however, particularly  t  ricky since students 
might  employ  study and memorization techniques “blindly” without grasping why 
they are being used (Armbruster, Echols, & Brown,  1982 ).  The         word employ indi-
cates that students know when to use the study and memorization techniques as a 
learned ability. However, students who understand why they could use certain study 
and memorization techniques, can  apply  these techniques. 

 In this respect, an important issue regarding the development of explicit general 
knowledge of the learning process seems to be that students may refrain from doing 
it (cf., Van Velzen,  2015 ). For example, Rothkopf ( 1988 )  arg  ued that students who 
know that they should  appl  y learning techniques, might not actually do so. In the 
same vein, students who know that they need to develop explicit general knowledge 
of the learning process, may not actually do so. To use a metaphor, just as dieters at 
a dinner table can count calories, they may not actually do so and overeat. Rothkopf’s 
remark seems in line with the results found in Research Study 1—Levels that the 
greater part of the participating students’ responses were categorized as inexplicit 
general knowledge of the learning process, which suggests that the greater part of 
the participating students may not have been very occupied with the development of 
their general knowledge of the learning process. 

 To enable that students can learn how they themselves can develop general 
knowledge of the learning process in terms of making it a life-long matter of course, 
fi ve instructional procedures are suggested:

 –    Pointing out specifi cally that general knowledge of the learning process exists;  
 –   Having students experience what general knowledge of the learning process 

encompasses;  
 –   Enabling students to develop general knowledge of the learning process in a 

stepwise fashion;  
 –   Facilitating the  me  ntal efforts demanded;  
 –   Providing for continuation as general knowledge of the learning process is to 

develop slowly.    

 These fi ve instructional procedures will be discussed below in broad outlines, 
after which they will be discussed in more detail and in line with the individual dif-
ferences in general knowledge of the learning process, in the Chaps.   5    –  7    . At this 
point, it should also be brought forward that these fi ve instructional procedures can 
be considered to be helpful in that they can strengthen one another. 
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4.3.1     Pointing out Specifi cally That General Knowledge 
of the Learning Process Exists 

 The fi nding that 20 % of the total amount of the responses of the students of Research 
Study 1—Levels were categorized as explicit general knowledge of the learning 
process, seems to suggest that possibly a fair amount of students may hardly know 
that general knowledge of the learning process exists—and if they do not know that 
general knowledge of the learning process exists, then how are they going to make 
it explicit and develop it? Therefore, the existence of general knowledge of the 
learning process should be specifi cally pointed out to students so that they can come 
 to   understand that this is what can help them to learn more effectively. 

 Since it can be expected that students must have encountered numerous learning 
situations in their school life, these encounters are likely to have resulted in, for the 
most part,  habitual learning  . That is, students may have come across a way of learning 
that seems to work for most of the time and they have grown accustomed to using that 
way of learning for most school-learning tasks. However, when students habitually 
perform their learning tasks, then they may never come to realize that there can be 
other, more effective, ways of learning. Habitual learning can cause for learning prob-
lems, particularly when students encounter new and unfamiliar learning tasks. A 
habitual approach to learning may even cause that students cannot fully grasp the 
meaning of programs on  learning how to learn  . That is, it seems imaginable that stu-
dents can be doing the learning tasks in such school-learning programs without mak-
ing it their own in that they are not actually changing their own learning habits. 

 Therefore, students can be told specifi cally that they can focus on learning-task 
differences, different ways of learning subject matter, and themselves as learners in 
different learning situations, in order for them to come to understand that, they need 
to consider these aspects to learn how to learn effectively. Also, students can be told 
specifi cally that focusing on general knowledge of the learning process can be help-
ful in becoming more and more advanced in learning. Besides telling, it also seems 
important to demonstrate to students what is meant by this. 

 How general knowledge of the learning process is to be developed, can be dem-
onstrated to students via modeled instruction (Schraw,  1998       ; Schraw & Moshman, 
 1995 ), for example, by using narratives and demonstrated examples. Narratives are 
stories and they presumably work well because people just love to hear stories and 
they generally fi nd it easy to memorize stories. Noticeably, before the invention of 
script, all information was transmitted orally, often in the form of a story. Narratives 
can be very useful in the transmitting of diffi cult and new information, such as infor-
mation about the existence and development of general knowledge of the learning 
process, in that a concept, a description,  a   procedure, and etcetera can be introduced 
by bringing it as a story. For example, one could use imaginary students, imaginary 
schools, imaginary learning quests, and etcetera, and then narrate about what general 
knowledge of the learning process encompasses in these imaginary situations. 

 Another way to show students the advantages of developing general knowledge of 
the learning process is through demonstrated examples. Via a demonstrated example, 
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the actual development and use of general knowledge of the learning process is 
demonstrated. For instance, imagine a teacher sitting in front of the class, reading a 
learning task out loud, and then showing step by step, while “thinking out loud,” how 
he or she would include his or her general knowledge of the learning process to think 
through such a learning task. That is, the teacher has become a model that the stu-
dents can  observe  . Generally, watching someone, a teacher or a fellow student, dem-
onstrate his or her knowledge can be illuminating in that it can show how it can be 
developed and used, which can make it easier to try it out for oneself.  

4.3.2     Having Students Experience What General Knowledge 
of the Learning Process Encompasses 

 Most people would agree that learning could be facilitated when it goes together 
with experiencing it, in terms of actually working with it, and this also seems to 
apply to process-oriented instruction (Anderson, Greeno, Reder, & Simon,  2000 ). 
 In            schools, experiencing is primarily achieved via practice activities. For example, 
practice activities are central in both direct instruction, where mastery is achieved 
via stepwise progression and corrective feedback (Rosenshine,  2008 ), and  in   
extended practice, where students are being supported in constructing knowledge 
(Bransford, Brown, & Cocking,  2000          ; Chi,  2009 ). 

  Experiencing   can help learners to make subject matter their own. In the same 
vein, when students practice study and memorization  technique  s in different  learn-
ing   situations, they can experience for themselves how these techniques can be 
applied. Also, by actively observing, analyzing, and evaluating their learning expe-
riences, students can experience what it means to develop explicit and explanatory 
general knowledge of the learning process and to direct their learning. 

 This raises the question of when students can be  willing  to be cognitively (i.e., 
intellectually or academically) engaged in developing their own general knowledge 
of the learning process. Particularly, regarding the teaching of general knowledge of 
the learning process it seems essential that students notice the usefulness of devel-
oping general knowledge of the learning process in that it can contribute to the 
effective learning of subject matter. In this respect, students’ willingness to be cog-
nitively involved in developing general knowledge of the learning process and in 
directing their learning can be provoked when they notice that it

 –    has  value  —“Yes, this is of use to me!”;  
 –   can be accomplished—“Yes, I can do this!”;  
 –   provokes  insights  —“Yes, I see how I can continue this!”    

 Of course, students are different. However, when their initial level of general 
knowledge of the learning process (i.e., pre-, simple, and complex) can be related to 
the experiencing of  value  , success, and  insight  s, then they are probably willing to be 
cognitively engaged in developing this knowledge. 
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 Furthermore, when  students   have learned how they can develop their general knowl-
edge of the learning process and how they can direct their learning, then they should be 
enabled to continue this of their own accord. In this respect, it seems essential that 
students can store the accounts of their progress so they can look back upon it.  

4.3.3     Enabling Students to Develop General Knowledge 
of the Learning Process in a Stepwise Fashion 

 Another possible reason for why students’ general knowledge of the learning process 
can be absent and tacit is that they may feel overwhelmed with the amount of informa-
tion that requires attention every time they begin to examine their learning experi-
ences (Dewey,  1910 ; Mezirow,  1998 ).  In      other words, students may not know what to 
look for when they are examining their learning experiences. This raises the question 
of how students can be helped in learning to examine their learning experiences. 

 In this respect, consider the fi ctive example below about a student who is well 
acquainted with her general knowledge of the learning process. In the example, the 
student’s description of the study technique of rereading is described. Since most 
school subjects, will require at some point that a text is read to gain information 
from it, this example can be representative for many teaching disciplines.

  After I came home from school and began to do my  homework  , I remembered that I had to 
study a whole chapter of text for a test the next day. Usually, I am unconcerned about taking 
such tests because I know that rereading will be effective to learn information from texts. 
For me, rereading mostly includes scanning, organizing, and understanding. This goes as 
follows. First, I will begin by scanning through the text to identify its organization, choice 
of words, and length of paragraphs. Then I will scan again, this time picking up words to 
obtain the main idea of  the   text. After these global observations, I will read the text and take 
in the content more thoroughly by identifying diffi cult and easy, organized and disorga-
nized, and central and unimportant passages. My next step will be to read certain para-
graphs intensively to capture their meaning more precisely. Finally, if necessary, I will 
reread those sections of the text that I may not have fully understood.  Studying   a text in this 
way ensures that I hardly have to rehears the information to retain it. 

   The effectiveness of the study technique of rereading described in this example 
may appear logical in that it explains that the essence and meaning of a text can be 
captured in this way. Of course, for certain learning tasks this study technique may 
need to be slightly altered, for instance, by including a supplementary study tech-
nique such as paraphrasing. After having decided on the study technique of reread-
ing and supplementary  study techniques  , the actual way in which these techniques 
will be executed is worked out in an action plan (see also Chap.   8    ). 

 The point of presenting this example is that it can show how much information 
students need to interpret from their learning experiences to come to understand 
when and why a study and memorization  technique   can be effective. To help stu-
dents in interpreting information from their learning experiences, they need to focus 
on their learning experiences systematically by gradually noticing more and more 
information and by taking up this information. The Metacognitive Learning Model 
presented in Fig.  4.1  can support students in this.
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   Figure  4.1  shows that the instruction aimed at informing students about  study 
techniques  , is being followed by two kinds of actual practice opportunities to help 
students to examine their learning experiences. In the fi rst kind of practice opportu-
nity (i.e., A), students  observe  ,  analyze  , and  evaluate   their learning experiences in 
the classroom and when they are doing  homework  . That  is  , during several lessons, 
the students will be given the opportunity to observe, analyze, and evaluate their 
learning experiences regarding classroom situations and homework for short periods 
of time. Accordingly, the students will be given the opportunity to observe, analyze, 
and evaluate their learning experiences regarding actual test situations (i.e., B). The 
purpose of these two kinds of practice opportunities is to help students to under-
stand that it is customary to always, i.e., in every learning situation, focus on one’s 
learning experiences in order to develop general knowledge of the learning process. 
Therefore, it seems essential to use  actual  practice opportunities instead of separate 
training sessions, to indicate to students that the examination of learning experi-
ences is elementary in learning. Consequently, this also means that students should 
be given these practice opportunities in every school subject. 

 The Metacognitive Learning Model is meant to provide students with a logical 
and systematic structure for developing general knowledge of the learning process 
and for learning to direct their learning. The Metacognitive Learning Model is 
devised to help students in developing general knowledge of the learning process in 
that it can be adjusted to their level of this knowledge. More information about how 
to use this model will be provided in the following three chapters, when the indi-
vidual differences in general knowledge of the learning process will be described in 
more detail. In general, the individual differences in general knowledge of the learn-
ing process can be accounted for by differentiating between observations,  analyses  , 
and evaluations. For example, the Metacognitive Learning Model can be used to help 
students who have, for the most time, absent general knowledge of the learning 

Teacher: Student:

Informing about 
study techniques

Describing study techniques 
and their purpose
in one’s own words

Describing one’s learning 
situations and experiences

A. Practice opportunities  

A.Describing one’s 
   learning situations and 
   experiences

B. Practice opportunities

B. Describing one’s 
    learning situations and 
    experiences 

A = Class room activities and homework
B = Tests

  Fig. 4.1    Schematic overview of the metacognitive learning model       
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process to  observe  their learning experiences (e.g., the teacher can ask them: “Describe 
your learning situation and what happened?”). In this way, students can begin to 
 observe   that their learning situations, for instance writing an essay, include learning 
experiences, for instance noticing that the writing of an essay can require a lot of 
outlining compared to other learning tasks. For students who  hav  e, for the most time, 
tacit general knowledge of the learning process, the Metacognitive Learning Model 
can be used to help them to   analyze    their learning experiences to infer essential fea-
tures (e.g., a teacher can ask them: “What was included in the learning experience that 
seems essential for you to learn effectively?”). Finally, the Metacognitive Learning 
Model can be used to help students who have, for most of the time, explicit general 
knowledge of the learning process to   evaluate    their learning experiences to interpret 
the consequences for their learning (e.g., the teacher can ask them: “Which study 
technique was effective for which reason when taking into account the learning task 
and yourself as a learner?”). Particularly, the evaluation of learning experiences will 
follow a more scientifi c-based or  i  nquiry-based form of thinking (Dewey,  1910 )  in   that 
students will need to include the identifi cation of causes and effects (Bransford et al., 
 2000 ; Kuhn,  1989 ), as  wi  ll be shown in Chap.   7    . This systematic process of  de  velop-
ing general knowledge of the learning process that follows from the Metacognitive 
Learning Model can be represented as an upside-down tree (see Fig.  4.2 ).

   Figure  4.2  shows how the observations, analyzes, and evaluations (i.e., O&A&E) 
of learning experiences can follow a structured course to help students in develop-
ing general knowledge of the learning process. It can be expected that when stu-
dents are provided with many stepwise practice opportunities to observe, analyze, 
and evaluate their learning experiences in a systematic way, then they can come to 
understand that certain study and memorization  technique  s can have  value  , they can 
experience when certain study and memorization techniques can be successful, and 
they can obtain an overall picture of why certain study and memorization  tech-
nique  s can be effective for certain learning tasks while taking into account them-
selves as learners. 

 In Fig.  4.2 , slightly different practice opportunities are introduced to bring about 
a new line of observations,  analyze  s, and evaluations that can enable a refi nement of 
general knowledge of the learning process (i.e., training in transfer). To clarify what 
this can mean for the daily teaching practice, imagine a teacher handing out several 
learning tasks during a succession of lessons to  pre  pare students for an essay- writing 
test. The students use these learning tasks to prepare themselves to write an essay 
about a particular subject by working out the learning tasks as  homework   and by 
bringing back their performances to the classroom the next day so that feedback can 
be given via a frontal classroom discussion and student-group discussions. Each time 
after these discussions, the students are given a couple of minutes to write down their 
examinations (i.e., O&A&E) of their learning experiences in a journal notebook. In 
this way, students can collect their learning experiences by putting it down in writing 
to enable further reexamination of these experiences. Next, a slightly different prac-
tice opportunity can arise when, for instance, pairs of students are instructed to write 
another essay. Now the students are encountering slightly different learning experi-
ences, in that they need to work together, that can provide for opportunities to further 
develop their general knowledge of the learning process. 
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 Of course, the nature of the practice opportunities can depend on the school sub-
ject. For example, the above-mentioned practice opportunity involving essay writing 
may be customary in the teaching of languages, history, and biology, but rare in the 
teaching of mathematics and physics. Nevertheless, it should be easy to translate this 
example regarding essay writing to other school subjects. In other words, the purpose 
of Figs.  4.1  and  4.2  is that teachers of all teaching disciplines can provide their stu-
dents with practice opportunities so that the students obtain a range of learning expe-
riences that can enable them to develop general knowledge of the learning process.  

4.3.4     Facilitating the Mental Efforts Demanded 

 Yet another possible reason for why students’ general knowledge of the learning 
process can remain absent and tacit to them may come forth from the extra mental 
efforts that are demanded to attend to this knowledge. First, the learning of subject 
matter can take up so much of students’ short-term memory  capacities   that it can be 
diffi cult to also focus on general knowledge of the  le  arning process. This seems 
particularly so when students are inexperienced in focusing on the learning process, 
because then they cannot yet cluster the information in meaningful chunks. Second, 
focusing on general knowledge of the learning process can include many issues so 
that it becomes too demanding because of the limitations of working memory. This 
seems also particularly so when students are inexperienced in focusing on this 
knowledge. 

A certain kind of learning situation

O&A&E

O&A&E

Slightly different practice opportunity O&A&E 

O&A&E O&A&E

O&A&E O&A&E O&A&E

Etcetera O&A&E O&A&E O&A&E

Etcetera Etcetera Etcetera Etcetera

Slightly different practice opportunity

  Fig. 4.2    Representation of the systematic progress to be obtained through the metacognitive 
learning model       
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  Information Processing Theory   
 In the information processing theory, humans possess mental processes and 
they are the active participants in their own cognitive acts. These mental pro-
cesses, which enable that knowledge can be constructed, remembered, and 
used, are presented in Fig.  4.3 .

   Figure  4.3  shows that information from the environment can be retained 
for a short period of time (i.e., approximately 20 ms) in one’s sensory memory 
store. Sensory memory can only register environmental impressions, it cannot 
process them. Accordingly, the environmental impressions that receive atten-
tion can be hold in working memory, which is also called short-term memory, 
in that it can store approximately seven items for a few seconds. Therefore, 
due to working memory, it is possible to, for example, have a conversation and 
perform a procedure. To hold information in working memory it must be 
rehearsed. 

 There are three systems within working memory that allow for rehearsing: 
the visuo-spatial sketchpad retains mental pictures so that they can be viewed 
and manipulated; the phonological loop does the same for sounds; and the 
central executive directs attention to the mental pictures and sounds in work-
ing memory to allow for understanding, reasoning, and performing. 

 Finally, information can be  h  old for a lengthened period of time in long- 
term memory. In fact, long-term memory can store information permanently. 

 Rehearsing is used to keep information active in working memory to 
decide what to do with the information. However, when too much information 
needs rehearsing in working memory, then cognitive  ove  rload can occur 
(Sweller, Van Merriënboer, & Paas,  1998 ). 
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  A fi rst  wa        y to reduce  cognitive overload   has already been mentioned, namely by 
distinguishing between general knowledge of the learning process on the one hand, 
and the executive processes on the other hand. Another way concerns learning tasks. 
Focusing on learning tasks can be a concentration demanding activity in that it can 
overcharge the working-memory  capacity  . This seems true for most learning tasks 
in that they often include multiple subtasks that require attention. For example, the 
learning of “rules” (e.g., grammar rules, mathematical procedures, and physics 
principles) can include

 –    The understanding of the rules;  
 –   The remembering of the rules;  
 –   The understanding of the examples explaining the rules;  
 –   The remembering of the examples as  explanation  s of the rules;  
 –   The applying of the rules.    

 When students are focusing on all of these subtasks at the same time, either to 
develop general knowledge of the learning process or to learn effectively by direct-
ing their learning, then this can be very cognitively demanding. Consequently, students 
may fi nd the cognitive demands involved too severe  and   may decide to give up on 
developing general knowledge of the learning process and learning effectively. 

 Reduction of  cognitive overload   is possible (Van Merriënboer & Sweller,  2005 ). 
In  th     is respect, Mayer and Moreno’s ( 2003 )  ove     rview on ways to reduce cognitive 
overload can provide for some guidelines. Although Mayer and Moreno’s overview 
focused on cognitive overload reduction regarding visual and verbal multimedia 
input, it is translated here, as far as possible, to the development of general knowl-
edge of the learning process and the  directin  g of learning. 

 First, cognitive overload can be reduced by having students decompose certain 
kinds of learning tasks into smaller subtasks, so that each subtask can be considered 
separately. This kind of cognitive overload reduction, called segmenting, is visual-
ized in Fig.  4.4 .

   The fi rst image of Fig.  4.4  shows a circle that represents the learning experiences 
regarding a certain learning task while the periphery triangles represent the subtasks 
that are included in the learning task. The second image of Fig.  4.4  shows the learn-
ing experiences after they have been segmented in line with the subtasks of the 
learning task. Now each subtask and the included learning experiences can be con-
sidered separately. 

 Second, cognitive overload can also be reduced through eliminating redundancy 
by focusing on a concise and coherent part of a certain learning task. This kind of 
reduction of cognitive overload, called weeding,    is presented in Fig.  4.5 .

   The main goal of weeding is to fi nd and focus on only those subtasks that form a 
compound part. In the second image of Fig.  4.5 , the compound part is represented 
by the square. For example, regarding the above-presented example of the learning 
of English grammar rules, a compound part can be formed by the understanding of 
grammar rules and the understanding of example sentences, since both are forms of 
understanding. In other words, the compound part is formed by restricting the focus 
on understanding. 
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 In concluding, this brief introduction regarding the reduction of  cognitive overload   
will be replenished with more details in the chapters that will follow regarding the 
individual differences in general knowledge of the learning process (i.e., Chap.   5     
through Chap.   7    ) and in  the   chapter regarding the directing of learning (i.e., Chap.   8    ).  

4.3.5     Providing for Continuation as General Knowledge 
of the Learning Process is to Develop Slowly 

 Although the regular use of the Metacognitive Learning Model can provide for con-
tinuation in students’ development of general knowledge of the learning process, in 
addition a means is required to ensure long-term storage of the obtained information 
from one’s learning experiences. This can be accomplished through the writing 
down of accounts of one’s learning situations, learning experiences, and  developed 
  metacognitive conditional rules. This writing down of information regarding one’s 
learning experiences can also enable that every now and then a summary is created 

  Fig. 4.4    Segmenting to reduce  cognitive overload         

  Fig. 4.5    Weeding to reduce cognitive overload       
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to obtain an overview. In other words, by including  writing to learn   as a tool for 
learning (Bazerman,  2009 ; Tynjälä, Mason, & Lonka,  2001 ), information is  writte  n 
 d        own and thereby it can be consulted whenever one wants to. Once information is 
written down it can also support students in the thinking through of their learning 
experiences in that it can be checked, supplemented, adjusted, and rephrased. 

 Another reason for including  writing to learn   is that it can reduce cognitive over-
load. That is, when information regarding one’s general knowledge of the learning 
process is written down on paper,    then it does not have to be hold in working mem-
ory anymore and, thereby, attention can be directed to other factors involved in the 
development of general knowledge of the learning process. On the other hand, writ-
ing can be a mentally effortful endeavor as well, in that it could bring about  cogni-
tive overload   in  itself   (Hayes,  2006 ; Hillocks,  2009 ; Kellogg,  2008 ). For  e   xamp  le, 
students may not know how to begin to write down information and how to use 
writing advantageously. Therefore, writing to learn to develop general knowledge 
of the learning process will most likely require some instruction  as      well (Graham & 
Perin,  2007 ; Rijlaarsdam & Van den Bergh,  2005 ). 

 In line  w     ith the results  of   Research Study 1—Levels, a structure is proposed 
regarding the use of writing to learn to develop general knowledge of the learning 
process. Such a structure can support students in the writing down of information 
regarding their learning experiences. This structure begins with  necessitous writing  , 
which is followed by  explicit writing  , and which ends with  explanatory writing  . 
Necessitous writing refers to writing with the intention to remember a learning situ-
ation. This kind of writing merely consists of the writing down of only the most 
vital impressions of a learning situation, for instance, by using keywords, indicating 
the relationships between certain keywords, and giving a brief narrative account of 
the learning situation. This kind of writing is expected to form an anchor for remem-
bering. Next, explicit writing refers to the inclusion of more detailed descriptions of 
one’s learning experiences. Explicit writing primarily includes the writing of texts 
that in a descriptive manner can point out a learning experience. For example, a 
student can begin to write down a learning task together with a fragmentary written 
account of the study and memory techniques involved and the encountered learning 
experiences. In time, students can write down these accounts in a more detailed and 
elaborated form. Finally, explanatory writing can begin. Now students’ descriptions 
of their learning experiences can also include evaluations and  explanation  s about 
the effectiveness of study and memorization  technique  s for particular learning tasks. 

 When the observing, analyzing, and evaluating of learning situations (i.e., 
O&A&E) goes together with the collecting of written-down observations,  analyses  , 
and evaluations, then this can support the development of general knowledge of the 
learning process because now there is  inform  ation that can be used for thinking mat-
ters through. To this end, students can keep  learning journals  . Accordingly, the writ-
ten down information can also be used to infer improvements (i.e., critical 
evaluations) regarding general knowledge of the learning  p  rocess (Dewey,  1910 ; 
Mezirow,  1998 ),  howe  ver, this is beyond the scope of this book (see also Chapter   8    ). 
The basis for  critical evaluating is formed by the observations, analyses, and evalu-
ations of one’s learning  expe  riences, which are presented in this book as
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 –    Descriptions of the observed aspects in learning situations to obtain a mental 
picture of the learning experiences that can be viewed and used to think it over;  

 –   Descriptions of the analyzed components of learning experiences in that the 
mental picture can provide for essential features;  

 –   Descriptions of the evaluated issues of learning experiences in that the mental 
picture can provide for evidence.      

4.4     To Conclude 

 In this chapter, general instructional guidelines have been pointed out with regard to 
students’ development of general knowledge of the learning process in order for 
them to become able to direct their learning. Also, differentiation in instruction has 
been pointed out since the results of Research Study 1—Levels showed that three 
levels of general knowledge of the learning process were  found   in the students’ 
responses and Research Study 2—Students indicated that these individual differ-
ences appeared to exist in terms of students showing mostly absent (i.e., pre-level), 
tacit (i.e., simple level), or explicit (i.e., complex level) general knowledge of the 
learning process. 

 To discuss these individual differences in more detail, each of the following three 
chapters will present one of the levels of general knowledge of the learning process. 
In Chap.   5    , becoming able to  observe   learning experiences to notice the existence of 
general knowledge of the learning process will be presented and illustrated via the 
imaginary student Lucy. Chapter   6     will present how students can further develop 
general knowledge of the learning process by analyzing their learning experiences, 
which is illustrated via the imaginary student Lena. Finally, Chap.   7     will present the 
development of general knowledge of the learning process via the evaluation of 
learning experiences, which will be  illustr  ated via the imaginary student Tim.       
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    Chapter 5   
 Lucy: How to Go from Learning Situations 
to Learning Experiences                     

             The responses of the  students   who participated in Research Study 1—Levels, 
described in Chap.   3    , were categorized as absent general knowledge of the learning 
process when they were blank, irrelevant, and incoherent. Of the total amount of 
responses provided by these students, 19 % were categorized as responses indicat-
ing absent general knowledge of the learning process. Nine percent of all responses 
were blank. This raises the question of why students would leave a question open. 
First, if one does not know how to react to a question, then one is likely to leave it 
open because one cannot come up with a reaction. This seems particularly true 
regarding open-ended questions, where someone needs to express his or her thoughts 
in his or her own words and which is considered to be more diffi cult than ticking off 
a box or recognizing a specifi c response. Another possibility is that one has skipped 
over a tough question at fi rst, to have some extra time to think it over later on, and 
then forget all about it. Finally, open-ended questions can be left open when one 
over-thinks the question resulting in doubting oneself. That is, when a question is 
considered to be tough and accordingly someone thinks it over too much, it may 
become impossible to contrive a response. 

 Furthermore, 2 % of all responses were categorized as irrelevant. Irrelevant 
responses were either too brief to present a meaning or they consisted of an inap-
plicable remark. For example, when an open-ended question inquired about some-
one’s knowledge regarding the processing of subject matter, and a student fi lled in 
only the word “knowledge,” then this response was not supplying enough informa-
tion to interpret the meaning because it could refer to several meanings. That is, the 
word knowledge might refer to several meanings: I do not have that kind of knowl-
edge—I know that I construct knowledge—I have never considered my knowledge 
in that way—and etcetera. An example of an inapplicable remark to this question is 
the word “sport.” 

 In contrast to the irrelevant responses, the incoherent responses, which made 
up 8 % of all responses, appeared to be comprehensible at fi rst glance in that a 

 “A mistake is an event that has not yet been fully turned to your 
advantage.” 

 Edwin Land 
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meaningful remark was given, however, it did not actually include a response to the 
question. For example, when an open-ended question inquired about someone’s 
knowledge of  memorizing   and the response was “I want to obtain a diploma,” then 
this did not say anything about one’s knowledge of memorizing. Although it can be 
inferred from this particular response that this student’s goal must have been to 
obtain a diploma for which he or she has been memorizing, it says nothing about 
one’s general knowledge of the learning process. That is, the response only provides 
a rather general reason for attending school. 

 Although some blank and incomprehensible responses were expected, it does 
bring out the question of why the participating students were sometimes unable to 
give a meaningful response. It seems that pre-level general knowledge of the learn-
ing process refers to the inability to begin to develop this knowledge in that the 
open-ended questions appeared not to be well understood. That is to say, students 
may be aware of thinking about their learning, though they may not, or hardly, 
understand how they are learning. Consequently, they are not likely to know about 
the  existence   of general knowledge of the learning process. Students’ pre-level gen-
eral knowledge of the learning process is illustrated in Fig.  5.1 .

   In Fig.  5.1 , the learning situations, represented by the triangle at the bottom of 
the model, are illustrative for students having pre-level general knowledge of the 
learning process. That is to say, students must have encountered learning situations, 
however, these learning situations have not yet given rise to the recognizing of 
learning experiences (i.e., the circle in the middle of the model), which forms the 
basis for general knowledge of the learning process (i.e., the three ovals at the top of 
the model). That students must have encountered learning situations can be deduced 
from the fact that most students are capable of telling stories about their school life. 
For example, they can narrate about a poem that they had to learn and then had to 

Learning 
experiences

Learning 
situations

Explicit GKLP

  Fig. 5.1    Theoretical 
model of the development 
of general knowledge of 
the learning process by 
observing learning 
experiences       
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recite in front of the class. However, students showing pre-level general knowledge 
of the learning process seem to be unable for most of the time to detect their learn-
ing experiences in that they are unable to recognize striking features regarding their 
learning in learning situations. In the above-mentioned example, students may 
refrain from telling that the diffi culty level of the poem, for instance, in that it did 
not rhyme, required that most of the content needed to be visualized in order to be 
able to recite it properly. In other words, these students do not yet appear to have the 
ability to give an overall description of the differences and similarities of learning 
situations regarding the use of study and  memorization techniques   in relation to 
learning tasks and themselves as learners. Students do need such observations 
though to develop general knowledge of the learning process. 

 This raises the question of why students may not be able to notice their learning 
experiences. Although the absent responses of the participating student did not pro-
vide for suggestions with regard to why some students may not feel inclined to 
focus on their learning situations to  observe   learning experiences, the research lit-
erature does present information hereabout. For example, students may not feel 
inclined to focus on their learning situations when this causes distress, such as when 
students experience learning  anxiety  . In the description of the imaginary student 
Lucy, learning anxiety can have played a signifi cant role. Learning anxiety can be 
described as follows: “Anxiety interferes with learning and test performance  at   three 
points: focusing attention, learning, and testing. When students are learning new 
material, they must focus their attention on it. Highly anxious students evidently 
divide their attention between the new material and their preoccupation with how 
worried and nervous they are feeling. Instead of concentrating, they keep noticing 
the tight feelings in their chest, thinking, ‘I am so tense, I will never understand this 
stuff!’ Moreover, the problem does not end here. Even if they are focusing their 
attention on it, anxious students can have trouble with the learning of material that 
is somewhat disorganized and diffi cult. In addition, many highly anxious students 
have poor study habits” (Woolfolk,  2004 , p. 366). 

 Learning  anxiety   can make students less profi cient in learning. That is, learning 
anxiety often goes together with a lack of confi dence in one’s ability to learn. For 
example, learning anxiety can lead to students worrying about their learning in such 
a degree that they can concentrate less, which can hinder them in learning subject 
matter. That is, as a result of the worries, they may unintentionally forget to study 
some of the subject matter that they were supposed to learn. Accordingly, when the 
learning performances are not so good, then students can lose their confi dence in 
that learning anxiety can lead to students dreading to learn because they envision 
huge obstacles equivalent with Murphy’s Law; anything that can go wrong will go 
wrong. For example, students with anxiety for learning can have the impression that 
they not only have diffi culty with  memorizing  , but also that they may have missed 
some information, did not quite understand it, did not obtain an appropriate over-
view, and etcetera. All in all, students who are experiencing learning anxiety can 
have the idea that multiple things related to their learning of subject matter appear 
to go wrong at the same time without them being able to exert any kind of infl uence. 
Particularly, thinking that one is not able to infl uence one’s learning may be a reason 
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for why some students are not focusing on what they can learn from their learning 
experiences. Thereby they seem to further deprive themselves of the possibility to 
examine how they can turn unsuccessful learning situations to their advantage. 

 Besides learning  anxiety  , ignorant learning may also underlie pre-level general 
knowledge of the learning process. Ignorant learning means that subject matter is 
learned without concern for it.    That is, ignorant learning can result in students who 
are only focused on getting fi nished by doing what they are told to do. This is in line 
with what Covington ( 1992 , p. 190)  poin  ted out regarding thoughtless learning, 
where learners in school “are rarely led to see the larger utility of what they are 
learning.” When students are caught up in ignorant learning, they do not see the 
point of learning. Consequently, they can be expected to be ignorant about their 
general knowledge of the learning process. 

 For students to go from the mere encountering of learning situations to the obser-
vation of learning experiences it might be helpful that they learn about memoriza-
tion  technique  s so that they can become more confi dent about using different 
memorization techniques. Particularly, the results of Research Study 1—Levels 
showed that most responses including absent general knowledge of the learning 
process were found regarding the questions about the strengths and weaknesses of 
memorization and reasons for  studying   (see Table   3.3    , Chap.   3    ). These results sug-
gest that students displaying pre-level general knowledge of the learning process 
may need, among other things, more information about memorization  technique  s. 

5.1     Memorization Techniques 

 When students have little knowledge about memorization techniques, then they are 
likely to memorize habitually. That is, these students can be expected to memorize 
information in a certain manner because they have never or hardly ever considered 
other ways of  memorizing  . When students are taught about the memorization tech-
niques, this can help them in that it can enable them to search for other ways to 
memorize information. 

 Since the ancient Greeks, people have been challenged to fi nd effective ways of 
memorizing. For example, the ancient Greeks knew that memorization was facili-
tated by representing information  via   rhyme (e.g., Homer’s epic poems of  The Iliad  
and  The Odyssey ) and visual images (e.g., Cicero’s story  De Oratore ).

   Fragment from The Iliad  

 “Why is it, Thetis of the light robes, you have come to our house now? 
 We honor you and love you, but you have not come much before this. 
 Speak forth what is in your mind. My heart is urgent to do it 
 if I can, and if it is a thing that can be accomplished. 
 Then in turn, Thetis answered him, letting the tears fall: 
 Hephaistos, is there among all the goddesses on Olympos 
 one who in her heart has endured so many grim sorrows, 
 as the grief Zeus, son of Kronos, has given me beyond others? 
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 Of all the other sisters of the sea, he gave me to a mortal, 
 to Peleus, Aiakos’ son, and I had to endure mortal marriage. 
 For since he has  given   me a son to bear and to raise up 
 conspicuous  among   heroes, and he shot up like a young tree. 
 I nurtured him, like a tree grown in the pride of the orchard. 
 I sent him away in the curved ships to the land of Ilion 
 to fi ght with the Trojans, but I shall never again receive him 
 come home again to his country and into the house of Peleus” 
 (Atchity,  1996 , pp. 6–7). 

    Yate ’ s    descriptio    n of Cicero ’ s story De Oratore  

 “At a banquet given by a nobleman of Thessaly named Scopas, the poet Simonides of Ceos 
chanted a lyric poem in honor of his host that included a passage in praise of Castor and 
Pollux. Scopas meanly told the poet that he would only pay him half the sum agreed upon 
for the panegyric and that he must obtain the balance from the twin gods to whom he had 
devoted half the poem. A little later, a message was brought in to Simonides that two young 
men were waiting outside  who   wished to see him. He rose from the banquet and went out 
but could fi nd no one. During his absence the roof of the banqueting hall fell in, crushing 
Scopas and all the quests to death beneath the ruins; the corpses were so mangled that the 
relatives who came to take them away for burial were unable to identify them. But Simonides 
remembered the places at  which   they had been sitting at the table and was therefore able to 
indicate to the relatives which were their dead. The invisible callers, Castor and Pollux, had 
handsomely paid for their share in the panegyric by drawing Simonides away from the 
banquet just before the crash. And this experience suggested to the poet the principles of the 
art of memory of which he is said to have been the inventor. Noting that it was through his 
memory of the places at which the quests had been sitting that he had been able to identify 
the  bod  ies” (Yates,  1966 , pp. 1–2).   

 Memorization techniques can be defi ned as means that can support the remem-
bering of subject matter. Generally speaking, subject matter can be memorized well 
when it is orderly arranged and when it is meaningful. Furthermore, memorization 
techniques can be divided into scheduled and associated memorization techniques. 
The scheduled memorization techniques include dividing-up practice and distrib-
uted practice. In dividing-up practice, the material that needs to be memorized is 
divided into smaller subparts to facilitate memorization. For example, a list with 40 
words in the Spanish language can be memorized more easily when it is broken 
down into two series of 20 words. Moreover, such series of words can become more 
meaningful when those words that somehow belong together are placed together 
and by ordering them, for instance, by following an alphabetic order as is presented 
in Table  5.1 .

   In the fi rst framework of Table  5.1 , the words presenting colors are grouped at 
the left side and the words related to reading and writing are grouped at the right 
side. The second framework of Table  5.1  begins with two groups of words present-
ing colors, those with and those without a difference in ending, in alphabetic order. 
Also, the words related to reading and writing, are grouped in  the   same fashion. 
In the fi nal framework of Table  5.1 , the words presenting colors are connected in 
a meaningful fashion, if possible, to the words regarding reading and writing 
(e.g., white paper, black text, and yellow proofs). 
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 Moreover,  distributed   practice means that memorization is diffused over multiple 
periods of time. For example, when memorization is taking up an extended period 
of time it can be diffi cult to stay focused on the memorization task and to remember 
the information involved. By  memorizing   intermittently throughout a period of 
time, for instance a week, it can be easier to remember the information. To summa-
rize, these two kinds of scheduled memorization techniques are sometimes referred 
to as maintenance rehearsal techniques because memorization takes place via the 
rearranging and rehearsing of information. 

 On the other hand, the associated memorization techniques do require that extra 
information is added to the to-be-learned subject matter. For this reason, the associ-
ated memorization techniques are also referred to as elaborative rehearsal tech-
niques. That the associated memorization techniques can facilitate memorization 
became known through Aristotle, an ancient Greek philosopher. It was Aristotle 
who pointed out that the memorization of subject matter can be facilitated by creat-
ing (i.e., adding) a mental picture. A mental picture is a visualized image in thought. 
There are several ways to make mental pictures and below, some examples are 
provided. 

5.1.1     Picturing a Place 

 The general idea here is to make a mental picture of those words, or numbers, that 
need to be memorized. For example, the  memorizing   of the translation of the words 
sun, sky, tree, mountain range, brushwood, fi eld, hill, shepherd, sheep, dog, grass, 
and shadow in Latin, can result in a mental picture like the one shown in Fig.  5.2 . In 
a mental picture, the words become meaningful images because they are connected. 
It is this relatedness of the words in a mental picture that can facilitate 
memorizing.

   Likewise, mental  pictures   can be made that include historical dates or physical 
principles as is shown in the Figs.  5.3  and  5.4 .

Colors – Reading/writing:

Verde
Blanco/a
Moreno/a
Azul
Amarillo/a
Rosa
Negro/a

Pensar
El texto
Escribir
El papel
Corregir
La composición
La hoja

El papel – blanco/a
El texto – Negro/a
Corregir – Amarillo/a

Moreno/a

La hoja de papel
Pensar y escribir
La composición

Azul – Verde – Rosa

Colors:
Amarillo/a
Blanco/a
Moreno/a
Negro/a

Azul
Rosa
Verde

Reading/writing:
El papel
El texto
La composición 
La hoja

Corregir
Escribir
Pensar

       Table 5.1    Examples of dividing-up practice       
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  Fig. 5.2    Mental  pi  cture to memorize Latin words. Source: Oerberg, H. H.    (1965). Lingua Latina. 
Copyright © 1965 The Nature Method Institutes       

Napoleon Bonaparte of France
The heart resembles birth (1769 at
Corsica) and death (1821 at St.
Helena).
The hat resembles becoming emperor
of France (1804).
The glove resembles getting married
to Marie-Louise of Austria (1810).
The soldiers resemble the conquering
of regions in Italy and Austria (1797)
and Germany (1806).
The staggering horse resembles
defeat and retreat of the armies back
to France (1812-1813).
The stone resembles the islands Elba
(1814) and St. Helena (1815) to
which Napoleon was banished.

  Fig. 5.3    Mental picture to memorize historical dates. Source: Reprint of the painting of Jacques 
Louis  David   (1748–1825)       
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    With respect to the formation of mental pictures, it can be noted that many text-
books already provide pictures  tha  t can easily be transformed into useful mental 
pictures.  

5.1.2     Making Sentences to Memorize Words and Numbers 

 Arbitrary words can be memorized, and remembered, more easily when they are 
somehow linked up, for instance, by making up a sentence. It is the thus created or 
added context that can be useful in  memorizing   words and numbers. An example is 
given in the two frameworks below showing how the created sentences can support 
the memorization of the underlined words and numbers (Fig.  5.5 ).

The diagram shows the forces acting on a child on a playground slide. Air
resistance is negligible.

N

F

W24°

  Fig. 5.4    Mental pictures to memorize the physical principles of force and motion. Source:  Booth, 
G.   (2004) Revise AS Physics. Copyright © 2004 Letts Educational, an imprint of HarperCollins 
 Publishers . Reprinted with permission       

The meaning of a word lies in both what it exactly
denotes and in what it intends to connote.

The twenty questions fall conveniently into four
groups.

In the students’ sophomore year, they have become
accustomed to school life.

75 is my grandfather’s age.

1902 is the previous
century’s second year.

13.31 is thirteen and its
reverse.

  Fig. 5.5    Examples of sentences made up to support the memorization of words and numbers       
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   Another associated memorization technique is called the  Method of Loci  in 
which an ordered sequence is created. Some examples are mentioned below.  

5.1.3     Making Up a Story, a Poem, or a Rhyme 

 Words that rhyme and words that are linked up as a story can be memorized more 
easily than arbitrary words. The same can be said about numbers.  For   example, 
Keith’s ( 1999 ) variant of the poem  The Raven  from Allen Poe presents the numbers 
of π (i.e., 3.1415927300133056603…) via the amount of letters in the words. That 
is, the fi rst word consists of three letters, then an initial is given to indicate the num-
ber one, and etcetera.  

5.1.4     Making Up New Words by Using Initials 

 By linking up the initials of words into new words, a so-called mnemonic is con-
structed that can facilitate  memorizati  on. For example, the made-up word Heneo- 
arkryp- xern stands for Helium (He), Neon (Ne), Argon (Ar), Krypton (Kr), Xenon 
(Xe), and Radon (Rn), and the made-up word Cucoas stands for the cloud types 
cirrus, cirrostratus, altostratus, and stratocumulus. Another well-known example of 
using initials to make up a sentence is My Very Educated Mother Just  Ser  ved Us 
Nine Pickles to refer to the order of the planets Mercury, Venus, Earth, Mars, Jupiter, 
Saturn, Uranus, Neptune, and Pluto. 

 In concluding, applying memorization techniques means making  associations   
and rearranging information in that these organizations facilitate long-term memory 
storage. Furthermore, making associations is particularly easy with objects that 
appear to occur closely together (e.g., bread and breakfast, water and fi sh, and etcet-
era) and that show contrasts within similar categories (e.g., day and night, left and 
right, and etcetera).   

5.2     Enabling Students to  Observe   Learning Experiences 
in a Stepwise Fashion 

 Generally, people have a tendency to adapt to their environment. This is one of the 
results of research on biology and, in particular, the research of Jean Piaget. 
Adapting to one’s environment especially takes place when structures that are more 
appropriate can overtake customary ones. In the same vein, adapting one’s learning 
by establishing more appropriate forms of learning can take place when the environ-
ment challenges students to question customary learning habits. A challenging 
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learning environment can enable that  learning how to learn   takes place in a stepwise 
or gradual fashion so that students can take up the challenge to establish a more 
appropriate form of learning. 

 In this respect, students can be challenged to observe their learning experiences 
through learning conversations.  Learning   conversations are classroom and small 
student-group discussions that are initiated by the teacher with the aim to have 
students come up with anything related to a learning situation and an observed 
learning  experience    in   a constructive way (Lemke,  1990 ). 

 One can think of a number of reasons for having learning conversations to evoke 
that students can focus on their learning situations to notice learning experiences. 
First, learning conversations are especially useful when students are introduced to 
new and diffi cult subjects or themes because learning conversations can challenge 
students to actively participate in obtaining a good understanding of such subjects 
or themes. Second, it can be illuminative for students to discuss their learning situ-
ations and experiences with fellow students, provided that the classroom climate is 
a safe haven, because the input of others can bring up new  insights   that can broaden 
the students’ views, perspectives, and ways of focusing on learning situations and 
experiences. Third,    learning conversations can be supportive in terms of that stu-
dents can help each other to express meanings and thoughts. Along the way, stu-
dents can learn to express themselves more clearly by making use of new constructs, 
defi nitions, jargon, and etcetera. Fourth, students are directly involved in the learn-
ing conversations, which can enable them to co-infl uence the course of the conver-
sation. Moreover, it can give students the opportunity to ask those questions and 
clarifi cations that can help them to better understand their learning situations and 
experiences. Fifth, in learning conversations students can discuss not only cogni-
tive, but also affective issues, provided again that the classroom is a safe haven. 

 All in all, learning conversations seem most suitable to introduce a new theme 
such as the observation of one’s learning experiences. Furthermore, learning con-
versations that are being held at the appropriate level of student ability, in terms of 
that the conversations are encouraging intellectual growth, are likely to help stu-
dents in becoming interested and involved in the examination of their learning expe-
riences because they can be active participants. 

 However, talking with students about learning situations in specifi c enough 
detail to enable the observation of learning experiences, may not be easy. When 
students are unfamiliar with focusing on their learning situations to detect learning 
experiences, then they might experience feelings of  uneasine  ss in that they may not 
know what to expect. Therefore, to get the most out of learning conversations, 
   teachers can

 –    Invite everyone to participate;  
 –   Respond seriously to each and every comment and question;  
 –   Make sure everyone understands what is being said;  
 –   Probe for more information to help students in expressing their learning situa-

tions and experiences;  
 –   Give time for thoughts and expression;  
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 –   Help students to respond sociably to each other.    

 Finally, learning situations and experiences include both personal components 
(i.e., they are personal experiences) and social components (i.e., they also include 
other persons) and learning conversations can help students in obtaining a better 
understanding of these components by listening to how other students take up their 
learning and, possibly, struggle with it. Therefore, discussing learning situations 
and experiences with other students can be an eye opener for students because the 
perspectives of others can support them in taking another view on their own learn-
ing situations and experiences. When, accordingly, learning experiences are being 
observed, in that they are more open for viewing and reconsidering, this can lead to 
the obtaining of a better understanding of how to establish a more appropriate form 
of learning. Also, in this way the  value   of observing one’s learning experiences can 
gradually  bec  ome more visible to students, which can have a positive impact on 
their reasons for  studying  . 

 Next, it can be questioned which themes might be particularly suitable for learn-
ing conversations. Of course, any aspect regarding learning and the study and 
memorization  technique  s seems suitable, however, when reviewing the results of 
Research Study 1—Levels, a particularly suitable theme for the learning conversa-
tions with students showing pre-level general knowledge of the learning process 
seems to be the memorization techniques. However, when students begin to  observe   
their learning experiences, they not only may observe cognitive matters, but also 
affective states. Affective states are the emotional feelings that either are character-
istic for that person or come forth from certain learning situations. Examples of 
affective states are feelings of being happy, pleased, sad, uncertain, frustrated, in 
control, and etcetera. It is important for students to have the opportunity to also 
express their affective states during learning conversations because affective states 

   To support students to go from the mere encountering of learning situations to 
the observing of learning experiences, language is important in that it can 
facilitate the construction of a mental representation of what has been experi-
enced. The easiest way for students to include language in mental tasks is, 
probably, by making use of self-talk (Morin,  2003 ; Vygotsky,  1962 ).  Sel  f-talk 
means expressing oneself  to   oneself. People engage in self-talk because it is 
often easier to capture one’s thoughts when they are said to oneself, either out 
loud or in one’s mind. That is, expressing thoughts and observations to one-
self can be helpful in obtaining a better understanding of one’s learning situa-
tions and experiences. Also,    expressing one’s thoughts and observations to 
others, e.g., by having learning conversations, can have the same illuminative 
effect. In other words, having learning conversations in the classroom can be 
a good way to help students on their way in becoming familiar with the 
describing of learning situations to notice learning experiences. 
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can determine their attitudes towards learning. These attitudes towards learning 
 often   infl uence the degree to which they will be committed to the learning of subject 
matter. For students it is important to learn about the existence of their affective 
states regarding learning because this can help them in coming to understand them-
selves as learners and the infl uence that the affective states can have on the learning 
of subject matter. 

 Teachers who want to include learning  conversatio  ns (Cazden,  2001 ) in the 
classroom can make use of the  discourse techniques   of structuring and soliciting 
(Bellack, Kliebard, Hyman, & Smith,  1966 ).  Classroom            conversations that are 
being held to introduce a new theme mostly begin with structuring or the presenta-
tion of a framework by asking questions. That is to say, a teacher who is using 
structuring is frequently providing cues or prompts to  direct   the students’ thinking. 
The following dialogue between a teacher and some students presents an example 
of structuring during a classroom conversation. 

  French language teacher : When you are doing a practice exercise for  homework  , 
do you then often have to reread the information in the textbook, for instance on 
how to apply a grammar rule, or not? 

  Student : Yes, often. 
  French language teacher : Can you give an example? 
  Student : Yes. Yesterday I did a practice exercise in which I had to construct 

French sentences by using the past tense—and I continually had to reread in the 
textbook to see how to use the past tense. 

  French language teacher : Can you give an example of making practice exercises 
when you did not have to check the textbook? 

  Student : Yes. Last week we had to do a fi ll-in exercise. That was really easy. 
 Furthermore, teachers can also use soliciting during classroom conversations to 

elicit responses and reactions from students. Compare the following example of a 
dialogue between a teacher and some students  in   which the  discourse technique   of 
soliciting is used. 

  Mathematics teacher : When you are doing a practice exercise for  homework  , do 
you then often have to reread the information in the textbook, for instance on how 
to perform a mathematical procedure, or not? 

  Student 1 : Yes. Yesterday  I   had to solve quadratic equations using factorization 
and I was often unsure about how it should be done. 

  Mathematics teacher : Are there any other ideas? 
  Student 2 : Yes. Last week we had to rearrange formulae. Equations are diffi cult 

to do. 
  Mathematics teacher : Another example? Others? 
  Student 3 : I like doing math  homework   because it is easy. 
 The two discourse techniques of structuring and soliciting mentioned above are 

useful methods for learning conversations. Noteworthy, as the above examples 
showed, the teacher is not asking questions in search of the correct answer. Rather, 
the teacher is giving the students time to think about their learning situations by 
having them come up with examples and descriptions of learning tasks and learning 
behavior. When students are beginning to express their learning situations more 
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clearly and in enough detail for others to understand these situations, then the 
teacher can begin to ask questions about the learning experiences with regard to the 
memorization  technique  s, and later on also about  study techniques  , in relation to 
learning tasks and oneself as a learner. For instance, the teacher can inquire about 
which memorization techniques the students have used in a  particular   learning situ-
ation. By asking students to describe the learning situation and the memorization 
technique involved, they can be guided gradually towards becoming more specifi c 
about the memorization techniques they have been using in certain learning situa-
tions. When students can express which study and memorization techniques they 
have used for certain learning tasks and whether their learning went well or not so 
well, then it can be said that they have developed observable learning experiences in 
that the  students   have become capable of noticing learning experiences. 

 Learning conversations regarding learning situations can call to the students’ 
attention that learning situations can be roughly categorized as follows

 –    Classroom activities, i.e., lectures, discussions, and seat work or desk work;  
 –    Homework  , i.e., learning tasks and (workbook) practice exercises;  
 –   Testing activities, i.e., preparing for a test, an essay, and etcetera;  
 –   Everyday learning situations.    

 Below, some examples are listed of memorization issues and related issues that 
can be brought up during learning conversations in the classroom.

    1.    Regarding classroom activities and  homework  —Helping students  to   recognize 
and remember memorization situations:

 –    “Are you  memorizing   information when you are, for instance, listening to a lec-
ture, listening to fellow students answering teacher  qu  estions, and following 
classroom discussions?” Accordingly, students can be asked to describe their 
memorizing during these learning situations and list similarities and differences;    

 Another example is—Helping students to identify specifi c memorization 
objectives:

 –    “Did you mainly memorize the information by rehearsing a particular concept 
(or principle, procedure, and etcetera) or were you doing something else?” 
Accordingly, students can be asked to describe which other study and memo-
rization  technique  s they were using to memorize subject matter during this 
particular classroom activity or  homework   session  and   during other learning 
situations;      

   2.    Regarding preparation for tests—Helping students to recognize the role of  mem-
orizing   for preparatory purposes:

 –    “Was there a learning situation in which you realized that you were memoriz-
ing for a test?” Accordingly, students can be asked to describe these learning 
situations in which they were preparing for tests. The next step is the  lis  ting 
of similarities and differences in these learning situations;      
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   3.    Regarding everyday learning situations—Helping students to identify useful 
memorization  technique  s:

 –    “Did you encounter a learning situation in which you picked up a new word 
and then immediately memorized its meaning? For instance, you watched a 
television program and memorized the information, talked with friends 
about an interesting subject and memorized the information, and etcetera?” 
 Accordingly, students can be asked to describe these learning situations and 
in which way they memorized the information so that they can enumerate the 
similarities and differences.        

 The purpose of the  learning   conversations is to facilitate that students can 
describe their observations of learning experiences. When these learning conversa-
tions, students’ descriptions of the memorization  technique  s, and students’ observa-
tions of learning experiences are performed in a stepwise fashion, then students may 
come to realize that there is more to memorization than meets the eye. This realiza-
tion can be considered as a fi rst step in beginning to learn how to learn effectively. 

 The use of the Metacognitive Learning Model to support students in learning to 
observe learning experiences in a stepwise fashion, is presented in Fig.  5.6 . 
Figure  5.6  shows that after introducing a memorization  technique   (see also Chap.   4     
for  study techniques  ), students can be asked to describe in their own words anything 
they know from experience with regard to this technique. To further help students to 
 becom  e able to observe their learning experiences of their own accord, multiple 
practice opportunities are required. These practice opportunities do not need to take 
much time (i.e., 5–10 min, every now and then, at the end of a lesson), but they 
should take place regularly to show students that it is customary to also observe 
one’s learning experiences when they are learning. Two kinds of actual practice 
opportunities are proposed: on the one hand, actual classroom and  homework   activi-
ties, and on the other hand, actual tests- taking   situations.

Teacher: Student:

Informing about
memorization
techniques

Describing the memorization
techniques in one’s own
words

Observing learning
experiences

A. Practice opportunity 

A. Observing learning
     experiences

B. Practice opportunity

B. Observing learning
experiences

A = Classroom activities and homework
B = Tests

  Fig. 5.6    Schematic overview of the Metacognitive Learning Model to learn to observe learning 
experiences by focusing on memorization  technique  s       
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5.3         Cognitive Overload   Reduction 

 Generally, when students have to focus on the subject matter that they need to mem-
orize while at the same time they also have to focus on general knowledge of the 
learning process, then cognitive overload can occur in that these two tasks can over-
charge the working-memory  capacity  . When students with pre-level general knowl-
edge of the learning process only have to focus on one aspect in their learning 
experiences, for instance, the observation of memorization  technique  s regarding a 
learning task, then cognitive overload can still occur because of the relatively many 
unfamiliar issues involved for these students. By dividing certain learning tasks into 
subtasks, cognitive overload can be reduced. 

 For example, a memory task can include multiple subtasks such as

 –     memorizing   that which is easy to memorize;  
 –   selecting subject matter which will be diffi cult to memorize;  
 –   organizing subject matter that is diffi cult to memorize;  
 –   concentrating and rehearsing to memorize;  
 –   checking whether one has memorized subject matter accurately.    

 Moreover, each subtask can include different memorization  technique  s. For 
example, the organizing of subject matter that is diffi cult to memorize can require 
memorization  techniques   such as

 –    making lists (of words, facts, dates, and etcetera);  
 –   devising pictures and outlines (of mathematical calculations, physical principles, 

foreign-language words, and etcetera);  
 –   using  mnemonics   (to refer to exceptions to the rule, specifi cs regarding certain 

mathematical procedures and physical principles, and etcetera).    

 Reduction of cognitive overload can be accomplished by segmenting. For exam-
ple, Fig.  5.7  illustrates the segmenting of  a   memory task. That is, the circle in the 
fi rst image of Fig.  5.7  represents the memory task as a whole, while the subtasks 
involved are represented by the periphery triangles. By considering each subtask 

  Fig. 5.7     Segmenti  ng to reduce cognitive overload       
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and the memorization techniques involved separately, as visualized in the second 
image of Fig.  5.7 , cognitive overload can be reduced.

   Take for instance a learning task that includes the memorization of defi nitions. 
Regarding this task, segmenting can be used by fi rst focusing on the subtask of the 
rearranging of the defi nitions to facilitate memorization. This rearranging can begin 
with those defi nitions that are easy to memorize. Next, the more diffi cult defi nitions 
can be rearranged. 

 With regard to each subtask,    teachers can support students in the observation of 
their learning experiences by asking questions. Examples of such questions are

 –    On the basis of which criteria did you make these lists of defi nitions, concepts, 
facts, and etcetera? (e.g., as shown in Table  5.1 );  

 –   Did you memorize the lists of defi nitions or did you add visual images (e.g., as 
shown in Figs.  5.2  and  5.4 );  

 –   Did you memorize the defi nitions as they were provided in the textbook or did 
you make a representation by including words and symbols and by drawing men-
tal pictures (e.g., as shown in Figs.  5.3  and  5.4 )?    

 Cognitive overload can also be reduced through the elimination of redundancy 
by focusing on a concise and coherent part of a memory task. This kind of cognitive- 
overload reduction is called weeding and it means that corresponding subtasks of a 
memorization task are considered apart from  the   remaining subtasks, so that the 
focus can be on the memorization  technique  s included in the corresponding sub-
tasks. This is illustrated in Fig.  5.8 . The fi rst image of Fig.  5.8  represents the memo-
rization task as a whole (i.e., circle) and the subtasks (i.e., periphery triangles) 
involved. In the second image of Fig.  5.8 , a coherent part of the memorization task 
is captured within the square to illustrate the corresponding subtasks.

   Corresponding subtasks can be found by looking for similarities in the cognitive 
activities required such as

 –     Selecting : e.g., selecting subject matter that is easy to memorize;  
 –    Representation : e.g.,  t  he drawing of pictures to support memorization;  

  Fig. 5.8    Weeding to reduce cognitive overload       
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 –    Checking : e.g., assessing whether memorization has been successful.    

 In fact, now the memorization task has been divided into three compound 
subtasks. 

 Furthermore, teachers can state questions that can help students to use weeding 
to  observe   and describe their memorization  technique  s. Examples of such questions 
are

 –    What did you do to select the subject matter that was considered to be easy to 
memorize?—For example, did you underline it, did you write it down, or did you 
summarize it?  

 –   What did you do to select the subject matter that was considered to be diffi cult to 
memorize?—Which memorization techniques did you use to memorize this kind 
of subject matter?;  

 –   What did you do to check if you could memorize the easy to memorize subject 
matter?    

 Noticeably, these  questions   regarding weeding are of a more diffi cult level than 
the questions posed regarding segmenting in that the questions for segmenting 
already included the memorization techniques that were considered to be important 
while the questions regarding weeding inquire about which of the memorization 
 technique  s were used. Although in the beginning, students only have to learn to 
focus on their learning situations and observe their learning experiences by express-
ing and describing  them   in broad outlines, students might fi nd that the next logical 
step will be to become more and more detailed in expressing and describing their 
learning experiences to better state the similarities and differences. When students 
are beginning to describe their learning experiences in more detail, then they can 
begin to  analyze   their learning experiences (see the next chapter). 

 Despite the above-mentioned methods to reduce cognitive overload, concentra-
tion is still needed. To concentrate means to focus specifi cally on a selected task or 
thought by fi xing one’s attention. In this respect, it seems essential that students can 
concentrate undisturbed. Most people need a quiet place when they have to concen-
trate because they cannot think or work in the face of constant interruptions. However, 
some people can seclude themselves from their environment to concentrate on the 
task at hand. Either way, concentration is required for demanding cognitive activities 
such as learning to  observe   and describe one’s learning experiences. In this respect, 
the good news is that with practice it can become easier to concentrate. 

 Finally, despite the above-mentioned instructional suggestions on how students 
can go from the mere encountering of learning situations to the observation of 
learning experiences, surely there will always be students who will resist this enter-
prise. Such resistance is often displayed in being uninterested in  studying   and 
 memorizing   and in being unwilling in seriously considering anything that is related 
to the observation of learning experiences. A possible way to deal with students 
who resist observing their learning experiences is to give them time, because 
change requires time, and to give them opportunities to adapt, for instance, by  hav-
ing   students observe their learning experiences in a way that enables them to expe-
rience success.  

5.3 Cognitive Overload Reduction
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5.4     Providing for Continuation by  Writing to Learn   

 When students are having learning conversations about learning situations, this can 
be considered as an easy way for students to begin to  observe   their learning experi-
ences. However, when  thes  e conversations continue for a longer period of time, then 
students may need some support to retain this information. That is, at some point 
students can begin to write down their observed learning experiences to enable con-
tinuation in the observation of learning experiences. 

 Learning to begin to write down descriptions of observed learning experiences is 
called  necessitous writing   in this book when only the information that is forced by 
the necessity of being able to remember a learning situation and an observed learn-
ing experience is written down. Necessitous writing consists of the writing down of 
anything regarding a learning situation and anything that one has observed oneself 
doing and thinking to memorize and study. Since writing can be effortful for stu-
dents, and especially for students who are unfamiliar with the observing of their 
learning experiences, necessitous writing can simply consist of the noting down of 
keywords and the enumerating of learning events or noteworthy happenings. That 
is, one does not need to follow specifi c guidelines for writing in that one is free to 
write as one prefers, provided that the learning experience can be brought back into 
memory. 

 To include necessitous writing, a stepwise progression is proposed. In the fi rst 
instance, the main purpose is to write down a learning situation. Anything is fi ne. 
Moreover, since people are different, some students may prefer to write by using 
bullet points while other students might prefer a more anecdotic style. Just as long 
as the writing enables that, the learning situation can be brought back into memory. 
Therefore, how the learning situation is being put down to paper is  subsidiary   to that 
the situation can be brought up from memory. Further progress can be obtained by 
writing down how the different learning situations do and do  n  ot relate to one 
another in terms of similarities and differences. That is, the next step is to write 
down information about a learning situation in suffi cient detail to enable the making 
of comparisons. Finally, students can write down that which they consider necessi-
tous regarding an observed learning experience such as the memorization tech-
niques that were used and the nature of the subject matter, the learning task, and 
themselves as learners. 

 When students begin to write down the learning situations in suffi cient detail, 
then they may fi nd it helpful when there are some guiding questions. Examples of 
such questions are

 –    Describe the learning situation (e.g., the place, time, and kind of learning task);  
 –   Describe progression (e.g., what did you do fi rst, next, and etcetera);  
 –   describe interferences (e.g., when did you interrupt learning and for which 

reasons);  
 –   Describe if it went well (e.g., generally speaking, was it easy to do);  
 –   Describe if it went not so well (e.g., generally speaking, was it diffi cult to do);  
 –   Describe your  f  eelings (e.g., generally speaking, how did you feel).    
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 Particularly, these questions  m  ay help to raise students’ sense of succeeding (i.e., 
experiencing that one is capable of recognizing differences between learning  expe-
riences  ) and  value   (i.e., seeing what can be involved in a learning experience and 
that this can lead to a better understanding of these experiences).  

5.5     To Conclude 

 In this chapter, various instructional implications and suggestions were given that 
can support students in going from the describing of learning situations to the 
observing and describing of learning experiences. This chapter presented how stu-
dents can focus on learning situations by having learning conversations and by writ-
ing down necessitous information about learning experiences. It was also described 
how students can begin to observe their learning experiences by informing them 
about, for instance, certain  memorization techniques   and then have the students 
discuss and describe their experiences with these techniques. 

 Also, the use of practice opportunities,  cognitive-overload   reduction, and  neces-
sitous writing   were presented in that these means can help students in learning to 
observe their learning experiences. It has also been pointed out that all new things 
require several practice opportunities to become workable for students. Finally, 
these  means   and practice opportunities have been proposed because students learn 
in their own unique ways. 

       

 Summary 
     1.    Focusing in particular on the memorization  technique  s to learn to observe 

one’s learning experiences—which memorization (and study) techniques 
are being used?   

   2.    Using the Metacognitive Learning Model to learn to discuss and focus on 
learning situations to  observe   learning experiences.   

   3.    Learning to observe learning experiences by reducing  cognitive overload   
and writing them down.     

5.5 To Conclude
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    Chapter 6   
 Lena: How to Go from Learning Experiences 
to Explicit General Knowledge of the Learning 
Process                     

             Of the total amount of  responses   obtained in Research Study 1—Levels, 61 % were 
categorized as tacit general knowledge of the learning process. These tacit responses 
indicated that the students had understood the questions though they appeared not 
to have a good conscious understanding of their general knowledge of the learning 
process in that they were unable to clearly describe it at that time. That is to say, the 
responses indicated that the open-ended questions had been ringing a bell, however, 
the responses did not convey a directness in meaning in that general knowledge of 
the learning process was not expressed clearly. 

 The tacit responses could be divided into four subcategories: (a) rewriting of the 
question; (b) providing concrete examples; (c) referring to external sources; and (d) 
stating feelings of knowing. Of the total amount of responses, 22 % displayed a rewrit-
ing of the question, suggesting that the question had been understood though this had 
not resulted in providing new or supplementary information. An example was “I 
know if subject matter links on to my knowledge about a subject because I focus on 
what I know about that subject matter.” That is, these kind of responses indicated that 
the students knew that they sometimes related subject matter to prior knowledge, 
though they could not explicitly describe how and when they would do so. 

 Furthermore, 17 % of the total amount of responses included the mentioning of 
concrete examples. This means that information that referred to the school subjects 
and the kind of subject matter was mentioned. An example was “I know if subject 
matter links on to my knowledge about a subject because I focus on English vocabu-
lary.” Therefore, these kind of responses indicated that the students were acknowl-
edging that they were having general knowledge of the learning process in that they 
could refer to an actual example in general terms, though they could not explicitly 
express how and when, for instance, English vocabulary was linked on to their prior 
knowledge. 

 Next, 11 % of all the responses were categorized as external sources. The cate-
gory of external sources included the mentioning of directions that had been pro-
vided by “others” such as teachers, fellow students, and textbooks. An example was 

 “The cure for boredom is curiosity. 
 There is no cure for curiosity.” 

 Dorothy Parker 
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“I know if subject matter links on to my knowledge about a subject because I focus 
on that it is mentioned in the textbook.” Responses displaying external sources sug-
gested that the participants knew how to follow external clues though they did not 
come up with it of their own accord, most likely because they were unable to retrieve 
information about how and when to use it. 

 Finally, 11 % of all the responses were categorized as feelings of knowing. 
Feelings of knowing were displayed via remarks such as “I just know,” “It feels 
right,” and “Because I know.” These kind of responses indicated that the general 
knowledge of the learning process involved appeared to be familiar to the partici-
pants, however, they could not make it explicit: they just mentioned that they knew 
that they were doing it. 

 These subcategories of the tacit responses suggest that the students were unable 
to express their general knowledge of the learning process with clarity. It seems 
prudent to devote some words and space here on the difference between having 
observed one’s learning experiences and being able to  develop   explicit general 
knowledge of the learning process since relatively many students in Research Study 
1—Levels appeared to be unable to explicitly express their general knowledge of 
the learning process. 

 In the previous chapter, it was described how students can be supported in learn-
ing to observe their learning experiences. However, when the observation is left at 
this realization point and it is not further pursued, then it can be expected that the 
information from the learning experience remains tacit in that it cannot be retrieved 
from memory when one needs it because it has not been related to already existing 
general knowledge of the learning process in long-term memory. By analyzing the 
observed learning experiences, students can obtain detailed information about 
learning experiences, which can more easily be connected to already existing gen-
eral knowledge of the learning process. To this end, students can ask themselves 
“What are the elements and their relations in this learning experience?” Such an 
analysis can provide for more organized information, which can make it easier to 
relate it to already existing general knowledge of the learning process. 

 Figure  6.1  illustrates that learning experiences form the basis for the develop-
ment of explicit general knowledge of the learning process, which is represented by 
the upper arrow. That is, when students focus in more detail on their learning experi-
ences by analyzing these experiences, then they can develop explicit general knowl-
edge of the learning process.

   This can raise the question of why students can have an insuffi cient understand-
ing of general knowledge of the learning process. Although the results of the studies 
described in Chap.   3     did not give any information with regard to this question, the 
research literature on high-school students’ school life does provide for several sug-
gestions. First, students may lack the ability to express themselves explicitly. These 
students need to learn to use language so that they can state what they mean unam-
biguously. Second, students may not know enough about learning to put their expe-
riences into words. These students need to learn about learning concepts. Finally, 
students’ learning attitude can be related to an insuffi cient understanding of general 
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knowledge of the learning process in that students may not be aware of the necessity 
of developing this knowledge. 

 Regarding students’ learning attitude, take for example the description of the 
imaginary student Lena, who was not  studying   very seriously throughout the school 
year until her achievement results had  d  eclined to such a degree that she could not 
pass to the next grade. This description seems to suggest that Lena was not very 
interested in school learning. That is to say, some students might perceive their 
school life as a boring routine in that subject matter is provided to them day after 
day after day. Particularly, when school-life days bring little novelty, surprise, and 
complexity, students may not feel inclined to attend to their learning. However, by 
leaving gaps in the information presented, subject matter can elicit curiosity in stu-
dents (Loewenstein,  1994 ).  For   example, when students notice a gap in the informa-
tion, then they can become eager in trying to obtain the missing information. The 
missing information can raise feelings of being challenged, much like solving puz-
zles. Students who are feeling thus challenged may become interested again in 
focusing on their learning. 

 Besides being bored with school life, students can also be hindered in doing 
 homework  . For example, after school hours students are expected to do their 
 homework though students can also use these hours to do other things such as taking 
part in sports, playing musical instruments, playing computer games, reading, and 
watching TV. The results of Research Study 2—Students showed that the main 
reason provided by the participating students to explain why they hardly used the 
time allotted to homework (see Fig.   3.2    ) was that they considered it to be unneces-
sary to do so (see Fig.   3.3    ). Therefore, these students may not know that a reason for 
 studying   regularly is to attain cognitive growth in learning. 

Learning
experiences

Learning
situations

Explicit GKLP

  Fig. 6.1    Theoretical 
model of the development 
of explicit general 
knowledge of the learning 
process       
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6.1     Making It Explicit 

 Students can be supported in going from tacit to explicit general knowledge of the 
learning process by learning to describe the observed learning experiences more 
explicitly. 

 Inexplicit Descriptions 
 It is well known that it can be  diffi cul  t for students to be explicit about their 
learning experiences. Here are some examples of student descriptions, show-
ing diffi culty in clearly expressing their learning

 –    Finding out lots of ways of thinking about things;  
 –   Opening your mind a little bit more so you see things in different ways;  
 –   Filling my head  with      facts (Marton & Booth,  1997 , pp. 36–37).    

  Some truncated examples of the responses indicating inexplicit general knowledge 
of the learning process derived from Research Study 1—Levels are

 –    I know if subject matter relates to what I already know because then I recognize 
things;  

 –   I know if I have to translate subject matter into my own words because then 
things are diffi cult.    

 The descriptions in these examples appear vague in that insuffi cient information 
is provided since insignifi cant words such as things are being used. The problem 
with inexplicit descriptions of learning experiences is that they cannot convey 
meanings properly. As soon as learning experiences can be made explicit, then they 
can become more meaningful in terms of providing a more accurate description of 
the learning experiences, which in turn can enable the thinking through of the learn-
ing experiences, which can enable the development of general knowledge of the 
learning  pro  cess.  

6.2     Learning Concepts 

 To develop explicit general knowledge of the learning process it should be under-
stood that this requires

   a clear understanding of the effectiveness of study and    memorization techniques     by includ-
ing the learning-task demands in relation to oneself as a learner who is the active agent in 
the learning of subject matter.  
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   For students this means that they fi rst must become able to explicitly describe 
their learning experiences. To this end, and besides having knowledge of explicitly 
expressing oneself, having knowledge of learning concepts can be expected to be 
helpful to describe the features of learning in learning experiences more precisely. 
The learning concepts that will be discussed in this chapter are divided into four 
groups: (a) basic learning-task demands—availability, diffi culty, and comprehen-
siveness; (b) learning-task conditions—reading, writing, solving, practicing, and 
practical work; (c) learning objectives—understanding, applying, selecting, and 
relating; and (d) learning infl uences— volition   and  capacity  . 

6.2.1     Basic Learning-Task Demands 

 Most of the learning organized in schools is preceded by a learning task or a descrip-
tion of what needs to be learned. The results of Research Study 3— Explanations   
suggested that the participating students’ general knowledge of learning-task 
demands included learning-task specifi cs in relation to learning-task consequences. 
For example, writing an essay about the styles of artist painters in the twentieth 
century is a rather broadly described learning task that can be further specifi ed by 
distinguishing between the different styles of painting and the leading artist(s) per 
style. The consequence of this further specifi cation of the learning-task is that it can 
be better understood that the essay needs to include an overview by following the 
historical chronological order and by giving informative descriptions for each his-
torical period of time by referring to the leading painters. When students examine 
learning  task  s to infer the learning-task specifi cs so that they can understand the 
learning-task consequences, then they are critically assessing the learning-task 
demands. According to Flavell ( 1979 ),  c  ritical assessment of learning-task demands 
refers to availability (i.e., whether the purpose of the learning task is clearly pre-
sented or not), diffi culty (i.e., whether or not it will be an easy learning task), and 
comprehensiveness (i.e., whether the learning task should be covered broadly or 
completely). 

    Availability 

 Availability regarding learning-task demands refers to the degree of clarity of the 
purpose of the learning task. For example, the availability of a learning task can give 
rise to problems when the learning task does not specify precisely what the intended 
outcome should be. Learning-tasks that bring up questions regarding availability 
often include open-ended questions that can be responded to in multiple ways. 
Examples of such open-ended questions are stating opinions, providing argumenta-
tions, giving examples, and making practical applications. A consequence regarding 
availability in learning tasks is that students have to follow their own learning-task 
interpretations.  

6.2 Learning Concepts
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    Diffi culty 

 Diffi culty regarding learning-task demands refers to the degree of complexity that 
is required to perform the learning task. For example, a learning task can be consid-
ered to be diffi cult when the subject matter needs to be rephrased in one’s own 
words and needs to result in a synthesis, a decision, an opinion, and etcetera. Often 
substantial effort is required to complete a diffi cult learning task. For example, 
diffi cult learning tasks often require that one needs to think through information, 
search for possible answers, obtain  insights  , and apply skills. Moreover, such 
learning tasks also often include diffi cult terminology and complex procedures. 
Consequently, the expected outcome of the learning task often consists of present-
ing one’s reasons and perspectives regarding a debatable theme, complex concept, 
unobvious situation, unfamiliar problem, and etcetera. A consequence regarding 
diffi culty in learning tasks is that students have  t  o estimate the efforts required to 
achieve the results.  

    Comprehensiveness 

 Comprehensiveness regarding learning-task demands refers to the degree of precis-
sion about what should be included to make the answer or learning performance 
complete. That is, a lack of clarity exists about the amount of details that will need 
to be included to ensure that, for instance,  insights  , connections, differences, and 
similarities are presented comprehensively. A consequence regarding comprehen-
siveness in learning tasks is that students have to assess the degree of meticulous-
ness that is required. 

 An example of a learning-task description that includes all three basic learning- 
task demands is “Write a paragraph or two regarding your position of the use of 
visual images in advertising.” This learning-task description can raise questions 
regarding

 –    Availability or what one’s writing style should be;  
 –   Diffi culty or the exactness of one’s position;  
 –   Comprehensiveness or the level of meticulousness in analyzing and discussing 

one’s position.    

 The learning-task consequences regarding availability, diffi culty, and compre-
hensiveness found in Research Study 3— Explanations  , all referred to a lack of clar-
ity and uncertainty with regard to the performance of the learning task. To support 
students in identifying the indicative features in a learning-task description, the Task 
Analysis Tool presented in Table  6.1  can be used.

   Table  6.1  shows that, fi rst, an overall purpose needs to be inferred from the 
learning- task description that can include one of the following: associating (i.e., 
focusing on correspondence), discriminating (i.e., focusing on differences), elaborat-
ing (i.e., focusing on adding information), applying (i.e., focusing on application), 
and solving (i.e., focusing on fi nding solutions). Then, this preliminary choice regard-
ing the purpose of the learning task can be further organized in terms of formulating 
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the prerequisites (i.e., which subjects or items should be included to obtain  the 
  purpose), possibilities (i.e., which alternatives seem possible), and presentation 
(i.e., which format should be used). In this way, a preliminary outline of the to-be- 
obtained performance of the learning task can be worked out. 

 After the purpose of the learning task has been worked out in a preliminary for-
mat, it should be easier to include the content. For example, when the purpose is to 
associate artist painters in the twentieth century and the prerequisite includes the 
making of an overview, then the next questions regarding the prerequisite that can 
be stated are: (a) Does the overview need to begin with an introduction, for instance, 
by describing the general historical characteristics of the twentieth century?; (b) 
What is relevant in terms of which information about the leading artists needs to be 
included?; (c) How will the information be included, for instance, will it be 
 summarized or presented narratively?; (d) What needs to be done to enable the writ-
ing of such an overview, for instance, which literature will need to be included?; (e) 
Is there the need to include elaborations, for instance, by highlighting certain his-
torical fact of the twentieth century?; (f) Will the overview have to end with a con-
clusion?; and (g) Will the overview be placed within a larger framework to explain 
its position? In this way, the form of the learning performance can be made clearer. 

 To give another example, consider the following learning task: “Write an essay 
about the chemical elements by describing and explaining them and their relation-
ships.” This learning-task demand seems vague in that students can question whether 
it will be suffi cient to state the chemical elements or whether it will also have to 
include atomic symbols and other descriptive information such as atomic weights, 
melting points, and dates of discovery. Do these have to be included as well? 
Students can make decisions on what to include by, fi rst, establishing the purpose 
(i.e., does the learning-task description make reference to associating, discriminating, 
elaborating, applying, and solving?). For example, on the basis of the learning- task 

    Table 6.1    Task Analysis Tool for analyzing the basic learning-task demands   

 Interpretation 

 Organization 

 Prerequisites  Possibilities  Presentation 

  Step 1: Inferring purpose  
 Associating 
 Discriminating 
 Elaborating 
  Applying   
 Solving 
  Step 2: Identifying content  
 Introductions 
 Relevancies 
 Expressions 
 Procedures 
 Elaborations 
 Conclusions 
 Transitions 
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description someone can decide to use the table of chemical elements to describe how 
the elements can be discriminated. Now it will be possible to set up a preliminary 
estimation of the format of the  learning   performance, for instance, by describing the 
chemical elements (i.e., stating their name, atomic symbol, and atomic weight) per 
group. 

 In the second step, details about the content can be included. For example, one 
can decide that each group of chemical elements will need to be introduced by stat-
ing its group characteristics after which each group’s relevance can be discussed. 
Accordingly, the introduction of the chemical elements can be further worked out 
by describing the prerequisites (e.g., stating the defi nition of each chemical ele-
ment), possibilities (e.g., including everyday descriptions of the chemical elements), 
and presentation (e.g., including fi gures and tables regarding the defi nitions and 
everyday descriptions). 

 The idea behind the Task Analysis Tool is that when students learn to work out 
the demands of learning tasks more systematically, then it can become easier for 
them to notice it in their learning experiences because they now have specifi c infor-
mation at their disposal that can be used to  analyze   the learning experiences.   

6.2.2     Learning-Task Conditions 

 Besides the basic learning-task demands, students can also take into account the 
specifi c learning-task conditions to be able to critically assess a learning task. The 
specifi c learning-task conditions refer to the degree of reading, writing, solving, 
practicing, and practical work that is required to perform a learning task. For exam-
ple, learning tasks that involve a large amount of information such as the historic 
time period from 1850 till 1950 in English literature, the determination of the causes 
and effects of the economic changes during the last fi ve decennia, and the meaning 
of the word life for cells, organisms, and biospheres, are likely to require a lot of 
reading. On the other hand, learning tasks such as listing and clarifying the charac-
teristics of several geographical concepts, creating a short novel, and translating a 
text into another language, are likely to require a lot of writing. Students who know 
how to take into account the learning-task conditions are students who know when 
they will have to focus on reading, writing, solving, practicing, and practical work 
to perform a learning task (see Table  6.2  for an overview).

      Reading 

 Reading to understand information from texts is a common learning-task condition 
in schools. However, students often fi nd it diffi cult to read for understanding for two 
reasons. First, when students are told that they have to read to understand a text, the 
implication that the text should be understood may not come across. That is to say, 
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students may read a text without understanding that its  contents   should be studied. 
Second, students may not know how to read for understanding. That is, since most 
people are unable to recall a complete text, they need to grasp the essence of a text. 
For many students it can be diffi cult to know how to fi nd the essence of a text. 
In schools, learning-task demands often include reading for understanding because 
this can help students to construct  cognitive knowledge  .  

   Table 6.2    Overview of the learning-task conditions   

 Learning-task 
condition  Description  Constructing knowledge by 

 Reading  To learn—to make representations 
of textual information 

 Determining important ideas and 
passages in texts; 
 Recalling related knowledge; 
 Summarizing and drawing inferences; 
 Linking new information to one’s 
knowledge; 
 Devising a structure (i.e., scheme) to 
enable recall 

 Writing  To produce—to organize and 
manipulate information 

  Deter  mining important information and 
ideas worth telling about; 
 Elaborating by adding information; 
 Organizing information into meaningful 
clusters; 
 Linking information to existing 
knowledge 

 Solving  To fi t—to think through and fi nd 
solutions and conclusions 

 Determining main information; 
 Searching for links, connections, and 
differences within information; 
 Establishing possibilities by thinking 
through information; 
 Working towards meaningful solutions 
and conclusions 

 Practicing  To train—to repeat information 
via exercises 

 Breaking a learning objective into 
smaller units; 
 Setting up mastery criteria; 
 Repeating each unit until the mastery 
criteria are achieved 

 Practical work  To experience—to actually carry out  Setting up a question that allows for 
experimentation; 
 Making predictions about what might 
happen; 
 Carrying out the experiment; 
  Applying   the results into a model or 
theory 

6.2 Learning Concepts



94

   Writing 

 Writing in terms of producing information to enhance understanding is often 
required in learning tasks because the production of texts can support students in 
understanding information. Learning tasks that require writing are mostly aimed at 
the organization and manipulation of information to enhance the construction or 
development of  cognitive knowledge  . For example, when ideas and thoughts are 
added to the written text, then understanding is supported because the information 
has become elaborated. However, writing is often considered to be diffi cult because 
one needs to express oneself unequivocally, manipulate information, and produce 
something new. This is particularly true regarding learning tasks that require that the 
written text will include  explanations  , interpretations, amplifi cations, arguments, 
judgments, decisions, and creations.  

   Solving 

 Solving by fi tting information is sometimes required in a learning task to facilitate 
the understanding of subject matter because the search through and organization of 
information necessary to come up with a solution, conclusion, and decision, can be 
supportive for understanding subject matter. That is, solving requires reasoning to 
fi t information, which can lead to a better understanding of the meaning of informa-
tion. Examples of solving are reasoning about whether or not to purchase  a  n object, 
weighing one opinion against another, and fi nding an alternative solution.  

   Practicing 

 Learning tasks that require practicing are making use of training by doing exercises. 
Practicing involves repeating by doing certain practice exercises, learning from mis-
takes, making use of feedback, and testing oneself. Practice exercises can be used as 
a means to understand subject matter. Particularly, practice exercises are often used 
to prepare for tests and to become more profi cient. For example, practicing can be 
useful for becoming accomplished in identifying word meanings and in doing arith-
metic procedures.  

   Practical Work 

 Learning tasks will sometimes also require practical work, such as doing laboratory 
tasks and experiments, to support students in understanding subject matter because in 
this way experienced and additional knowledge can be obtained. The experiencing of 
hands-on demonstrations about concepts and principles can lead to a better under-
standing of subject matter. That is, learning tasks that require practical work provide 
for experiences that can support students in the constructing of  cognitive knowledge  .   
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6.2.3     Learning Objectives 

 When students are considering a learning task, they also take into account what they 
intend to achieve by formulating their learning objectives. Learning objectives refer 
to the way in which cognitive knowledge can be developed, for instance, through 
the understanding of information, the application of information, the selecting of 
important information, the making of connections with already existing knowledge, 
and the organizing of information. These learning objectives will be  briefl y   described 
below. 

   Understanding 

 Understanding refers to the construction of thorough knowledge by capturing the 
meaning of information. When information is understood, then it is comprehended 
and it can be more easily retained in long-term memory. That is, understanding 
often underlies  memorizing   in that meaningful information can be retained better. 
Furthermore, when information is thoroughly understood then it can be organized 
into coherent wholes, which can be accomplished via defi ning, linking, and 
generating. 

 Defi ning refers to the translating of information into more detailed or specifi c 
descriptions by making use of representative words and defi ning attributes. In this 
way, information can be understood better because the descriptions provide for 
supplementary information that can be used as cues for remembering. Next, linking 
refers to the connecting of information. In this way, it can become possible to 
explain the information to oneself by making relationships clear while taking into 
account already existing knowledge, perspective(s), or both. Hence, information 
can be organized to form a body of conceptual knowledge (i.e., outlines) either by 
defi ning or by linking it. Defi ning and linking can take place by translating informa-
tion into descriptions in one’s own words, descriptions of characteristics, and con-
cept maps (see Table  6.3  for some examples).

    

Concept map
Water

Living things Matter Molecules States

Plants Motion H2O
Solid Liquid Gas

Animals Heat Snow Rain Steam

Humans Pressure Ice Fog

  

    To achieve understanding by generating refers to the production of information 
that clarifi es the initial information. By generating information, the information can 
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be made more logical and meaningful in that the added information extends the 
initial data. For example, information can be generated by making interpretations 
and analogies (see Table  6.4  for some examples).

      Applying 

 Applying refers to the construction of conditional  cognitive knowledge   by putting 
information to use. Conditional knowledge can be thought of best as the intercon-
nections between declarative knowledge (i.e., facts, principles, and concepts) and 
procedural knowledge (i.e., performing procedures and rules) as most appropriate 
for a given time and place. An example is, knowing what a subtraction is, knowing 
how to perform a subtraction, and knowing when  and   why it is the best option to use 
subtractions to solve a numeric question. Applying can be accomplished via practic-
ing and transfer. 

   Table 6.3    Examples of schemata that include defi ning and linking   

 Defi ning 
 Word:  Representative words:  Defi ning attributes: 
 water  Liquid, H 2 O  odorless, tasteless, transparent liquid 
 In one’s own words: water is a liquid that descends from the clouds as rain and it is a major 
constituent of all living things 
 Linking 
 Word: water  Liquid in rain, rivers, fog, and tap water 

 Solid in snow 
 Gas in steam 
 Odorless, used for washing, cleaning, … 
 Tasteless, used for mixing, adding, … 
 Animals and humans drink it 

   Table 6.4    Examples of generating information   

 Interpretation 
 Concepts: Water—living 
things 

 Living things cannot live without water  because  water is a major 
 constituent   for all living things 
 Water provides plants with food  because  in this way minerals can 
be taken up from the soil 
 Animals use water for drinking  because  it alleviates their thirst 

 Analogy 
 Water—living things  Water is to thirsty as food is to hungry 

 Water is to pure as musty is to tainted 
 Water—physics  Water is to cold as steam is to hot 

 Water is to dam as garden is to fence 
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 With regard to practicing, it is customary to distinguish between guided and 
independent practicing. In guided practicing, students are doing practice exercises 
and applying new information and knowledge while someone else, such as a teacher 
or a fellow student, immediately provides feedback. In independent practicing, stu-
dents are doing practice exercises and applying new material on their own, without 
the immediate feedback of someone else. Doing  homework   is a typical example of 
independent practicing. Most textbooks include practice exercises that students can 
do with or without the feedback of someone else. 

 Transfer is different from practicing in that it refers to the translation of informa-
tion that was learned in one situation to another situation (i.e., positive high-road 
transfer). That is, knowledge can be constructed when already existing knowledge 
is put to use to a different situation. Transfer can be accomplished via abstracting. 
Abstracting means that concepts and procedures are condensed so that they can be 
considered apart from their application in a particular instance. Table  6.5  presents 
some examples.

      Selecting 

 Another way to accomplish knowledge construction is through selecting. Selecting 
refers to knowledge construction by focusing on relevant or important information. 
By distinguishing relevant from irrelevant information, knowledge can become bet-
ter organized. Relevant information can be selected by the assembling of, for 
instance, key words, headings, abbreviations, formulae, and underlying mecha-
nisms. Besides the use of  study techniques  , such as summarizing and note taking 
that can be useful methods to select relevant information, it is also useful to have a 
basic knowledge store (e.g., a glossary including jargon) at one’s disposal.  

   Table 6.5    Examples of abstracting   

 Object  Defi nition  Abstracting 

 Concept: 
consciousness 

 The part of mental life that is 
characterized by conscious thoughts or 
being critically alert 

 Actively perceiving and 
evaluating each object or factor 

 Concept: uniform 
motion 

 Moving in a straight line at constant 
speed requires a force that overcomes 
mass (weight) and resistance (friction) 

 Connecting pro (force) and 
contra (resistance) to different 
objects or factors (mass) 

 Procedure: reading  Processing textual information deeply 
while monitoring understanding 

 Guiding oneself via 
questioning 

 Procedure: 
graphing 

 A diagram that represents change in one 
factor in comparison with that of one or 
more factors often  t  o satisfy a 
mathematical equation 

 Representing relationships 
between objects via a 
horizontal x-as and a vertical 
y-as 
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   Relating (i.e., Structuring Through Connecting) 

 Another way to construct knowledge is by relating. Relating refers to the connecting of 
new information to already existing knowledge. Relating involves the setting up of a 
structure by linking new and familiar information. By relating, information can become 
more structured, which can be helpful when it needs  to   be memorized. Information can 
be related by, for instance, creating mind maps (i.e., associating), graphs (i.e., relating), 
and tables (i.e., integrating). Figure  6.2  presents some examples.

      Organizing (i.e., Structuring Through Arranging) 

 Knowledge can also be constructed by organizing, which refers to the arranging of 
information into categories and hierarchies. By organizing, systems or building 
blocks of information are established in the shape of a structured format. For exam-
ple, a well-known example of organized information is the general structure of a 
restaurant menu that consists of a starter, a main course, and a dessert. Figure  6.3  
illustrates a hierarchical structure regarding the previous example of the word think-
able and words that can be related to this.

   Figure  6.3  shows two hierarchical structures of the words related to the word 
thinkable of Fig.  6.2a  by ranking the related words from a broad to a small defi ni-
tion. The fi rst hierarchy refers to thinking by (a) developing a story line by imagin-
ing a topic, (b) turn it into fi ction by setting up series of plots, and (c) make these 
plots more concrete by visualizing the context, the players, and etcetera. The second 
hierarchy refers to thinking regarding a scientifi c model by deciding on a perspec-
tive, then include some theoretical assumptions, and then visualize the model via a 
graphic design. 

 In concluding, although the learning objectives of understanding, applying, 
selecting, relating, and organizing are discussed here separately, because each can 
be included in learning in a different way, they are all methods that can be used to 
capture the meaning of information and thereby enable the construction of  cognitive 
knowledge  .   

6.2.4     Learning Infl uences 

 A fi nal question that can arise when students are considering their learning is that of 
how  emotions   can infl uence their learning. So far, the learning concepts have been 
discussed from a cognitive or intellectual perspective. However, learning can also 
include emotional thoughts and feelings. Being able to explicate emotions can be 
helpful because when the emotions are understood, then it can become easier to 
include them in the directing of one’s learning. Only a few emotional responses 
were found in Research Study 3— Explanations  ,  the  n the study was conducted from 
a cognitive perspective. These emotions concerned  volition   and  capacity  . 
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   Volition 

 Do you or do you not want to learn? In fact, this question regarding volition may 
seem irrelevant regarding students in the school context because they do not appear 
to have a choice in this matter since it is expected that they will learn. The irrelevance 
of this question may have been refl ected in the  homework   results of Research Study 
2—Students, in that only 11 students of the 120, or 9 %, stated that they had not been 
doing any homework the previous day (see Fig.   3.1    ). However, students do have a 
choice in the amount of engagement they will put into their learning. The concept of 
 cognitive engagement   refers to students’ academic involvement in their learning. In 
this respect, it should be pointed out that cognitive engagement could be distinguished 
from effort. That is, putting effort into learning can arise from a passive perspective 
(i.e., feeling that one has to do it though without being focused or absorbed with it), 
while cognitive engagement in learning comes forth from an active perspective (i.e., 
feeling that one wants to do it by being focused or absorbed with it). 

 The results of Research Study 3— Explanations   indicated that the participating 
students appeared to know when their  cognitive engagement   in learning was 
required. That is, these students remarked that they were willing to search for extra 
information when they were interested in the subject matter and when this would 
help them to retain subject matter longer. In other words, these students mentioned 
that they were cognitively engaged in that they were willing to do something that 
was requiring extra efforts when they were intrinsically interested in the  subject   and 
when it would support their  lear  ning.  

   Capacity 

 Apart from  what   students’ abilities may be, they themselves may experience certain 
 emotions   regarding their capacities. For example, students might question their 
capacities for future learning performances in that they can feel unconfi dent about 
their own learning capacities. In Chap.   3    , the participating students’ responses 
regarding confi dence were presented as “Whenever I feel confi dent about learning 
knowledge, I will try various learning techniques because then I can see if they are 
right.” That is, confi dence was mentioned in relation to students’ emotional thoughts 
concerning their capacity to learn.    

Thinkable

Perspective

Fiction Theory

Visualize Visualize

Imagine

  Fig. 6.3    Two  hierarchical 
  structures ranking related 
words regarding the word 
thinkable       
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6.3     Enabling Students to  Analyze   Learning Experiences 
in a Stepwise Fashion 

 The above-mentioned learning concepts can be helpful in developing explicit general 
knowledge of the learning process in that these concepts can be used to analyze one’s 
learning experiences. The Metacognitive Learning Model can support students in grad-
ually learning to analyze learning experiences by including the learning concepts. 

 Figure  6.4  shows that when students are informed about learning concepts and 
they make these concepts their own by giving descriptions in their own words, then 
students can begin to identify these concepts in their learning experiences. The main 
purpose of including learning concepts when analyzing learning experiences is that 
this can help students to describe the features of learning in  l  earning experiences in 
more detail, which can be helpful in developing explicit general knowledge of the 
learning process. Of course, the learning concepts cannot be introduced all at the 
same time. Therefore, several practice opportunities will be required and the capital 
letters A and B refer to the different kinds of practice opportunities of classroom 
activities and  homework   and tests.

   Teaching students to analyze their learning experiences refers to having students 
discuss and describe their learning experiences in a more detailed and elaborated 
fashion to enable a better understanding of the essential features in a learning expe-
rience. Generally, analyzing refers to the identifi cation of the main components in 
that they can be placed in a meaningful, sometimes hierarchical, order. In this way, 
essential features can become obvious (cf., Anderson & Krathwohl  2001 ).  Regard     ing 
metacognitive learning, the analysis of learning experiences includes the identifi ca-
tion of essential features that are further clarifi ed by giving a more detailed and 
elaborated description. To illustrate the difference between observed and  ana  lyzed 
learning experiences, some examples are presented in Table  6.6 .

Teacher: Student:

Informing about
learning concepts

Describing the learning
concepts in one’s own
words

Analyzing learning
Experiences

A. Practice opportunity

A. Analyzing learning
     experiences

B. Practice opportunity

A = Class room activities and homework
B = Tests

B. Analyzing learning
     experiences 

  Fig. 6.4    Schematic overview of the Metacognitive Learning Model to learn to analyze learning 
experiences       
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   Noticeably, the example descriptions in Table  6.6  are incomplete in that the 
context of the learning experience (e.g., description of the learning task, the learning 
objective, and oneself as a learner) is missing. The purpose of the descriptions in 
Table  6.6  is to illustrate that the analyzed learning experiences differ from the 
observed learning experiences in that they include learning concepts (in this case, 
understanding, selecting, and applying). Particularly, the distinction between details 
and elaborations is given to point out that an analysis of a learning experience often 
can be further analyzed. In this way, a far more thorough understanding of what took 
place during learning is obtained in that a more explicit description is  provid  ed.  

6.4      Cognitive Overload   Reduction 

 Although the Metacognitive Learning Model can provide for a stepwise procedure 
in learning to analyze learning experiences, for students who have tacit general 
knowledge of the learning process it might still be diffi cult to give precise descrip-
tions about their learning experiences by including learning concepts because of 
cognitive overload. Cognitive overload may occur when students have to keep both 
the learning experience, the analysis, and the resulting detailed and elaborated 
 de  scription in short-term memory. To reduce cognitive overload, students can make 
use of attention shifting. 

     Table 6.6    Examples of analyzed learning experiences compared to observed learning experiences   

     Analyzed learning experiences 

 Observed experiences  Details  Elaborations 

  Memorizing   facts 
(or defi nitions and 
concepts) by making 
several lists 

 Memorizing by identifying which 
facts will be easy and which will be 
diffi cult to understand. Listing the 
easy-to-remember facts 
alphabetically. Making three lists of 
diffi cult-to-remember facts 

 When I was learning diffi cult 
facts, I checked if I had 
understood it by saying it 
in my own words and by 
coming up with examples 

  Studying   the 
teacher’s lecture 
by summarizing 

 To select important information for 
the upcoming test, I made notes 
during the lecture of the teacher. 
During studying, I used the notes to 
understand the information and relate 
it to the information in the textbook 

 When I was studying the 
notes and the textbook 
information, I made a mind 
map so that I could 
reorganize relationships in 
the information. The notes 
served to guide the fi nding 
of relevant entries for the 
mind map in the textbook 
information 

 Studying 
procedures via 
practice exercises 

 I studied and memorized each 
procedure before I did the matching 
practice exercises 
by rereading the procedure  severa  l 
times 

 To apply the procedures 
correctly, I did the practice 
exercises after rereading a 
procedure and then repeated 
those practice exercises that 
were answered incorrectly 
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 Cognitive overload reduction via attention shifting can be achieved by making 
use of segmenting and weeding. Via segmenting, the analyzed components of a 
learning task (i.e., central circle) can be divided according to the subtasks involved 
(i.e., periphery triangles). The second image of Fig.  6.5  illustrates how segmenting 
can take place by having students focus on the separate subtasks of a learning task. 
In this way, it can become possible for students to focus on a particular learning 
subtask at the time, which can make it easier to give a more explicit analysis of the 
learning experience.

   For example, segmenting can be illustrated with regard to the learning of principles 
and systems, which can be found, for instance, in the school subjects of physics and 
biology. The learning of principles can include subtasks such as

 –    reading a text to comprehend the principles;  
 –   summarizing a text to understand the principles;  
 –   making a mind map to relate the principles to prior knowledge;  
 –   checking if the principles are understood;  
 –   doing practice exercises to further study the principles;  
 –   checking if all the principles are memorized.    

 First, these eight subtasks are illustrated in Fig.  6.5  in that there are periphery 
rectangles for every subtask. By focusing on only one periphery rectangle at the 
time, for instance, the summarizing of a text to understand the principles, cognitive 
 overload can be reduced. That is, when students describe what they did to summa-
rize the text and how this helped to come to understand the principles, by specifi -
cally including the learning concepts described in this chapter, then a more explicit 
understanding can arise of what was involved in the summarizing of a text to  under-
stan  d principles. By analyzing the subtasks separately, an explicit description of that 
 part   of the learning experience can be obtained. 

 The purpose of giving precise descriptions of the analyzed learning experiences 
is to develop a more detailed understanding of one’s general knowledge of the learn-
ing process. In this respect, students can also be supported in becoming more 
explicit in their descriptions of learning experiences by asking them questions, for 

  Fig. 6.5    Segmenting to reduce cognitive overload       
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instance, about the way in which the study and memorization  technique  s included 
learning concepts. Examples of such questions are

 –    In what way were the learning objectives involved in the making of a summary? 
For instance, was it used to understand, select, apply, and etcetera;  

 –   In what way did this learning task give rise to the making of a mind map?;  
 –   What precisely did you intended to achieve by doing practice exercises?; and  
 –   What did you do to include the learning-task condition of writing?    

 Cognitive overload can also be reduced via weeding by focusing on a compound 
part of a learning task or a cluster of corresponding learning subtasks (see Fig.  6.6 ). 
In this respect, weeding can be considered to be more diffi cult than segmenting, 
because students have to select a compound part of a learning task. There are differ-
ent ways to select the compound part of a learning task. For example, students can 
select a compound part of a learning task by dividing the learning task chronologi-
cally according to its beginning, middle part, and end part. Another way to select  a 
  compound part is by using the learning concepts involved. Examples are

 –     summarizing a text,    questioning oneself, and paraphrasing  to understand  the 
subject matter at hand;  

 –   fi nding supplementary information and making an outline  to relate  the subject 
matter to prior knowledge;  

 –   summarizing a text and making an outline  to select  essential information.     

6.5     Providing for Continuation by Writing to Learn 

 Students may fi nd it helpful  to   write down information because it can support them 
in further explicating the written text. Writing is a useful tool to explicate informa-
tion because it allows to phrase with precision. That is, when something is written 
down it can be checked, supplemented, rephrased, and adjusted. Particularly for 

  Fig. 6.6    Weeding to reduce cognitive overload       
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students who are not used to explicitly express their observed and analyzed learning 
experiences, writing enables rewriting in a more explicit form. Moreover, once 
information is written down it can be easier to think it through and retain it. However, 
writing can be mentally effortful due to the diffi culties commonly experienced by 
writers when they are trying to express something in a clear and unequivocal man-
ner. This is often referred to as the issue of clarity in expression. Therefore, students 
are likely to receive some instruction with regard to learning to write in that they 
can, for instance,  observe   other writers (Rijlaarsdam et al.  2008 ) and  a  re taught to 
monitor their  writi     ng (Graham & Perin  2007 ). 

 Generally, diffi culties in expressing information with clarity can be overcome by 
making use of story and  interview techniques  . The  story technique   refers to a stu-
dent explaining his or her learning experiences to a fellow student, who will write it 
down. The interview technique refers to a student interviewing a fellow student to 
capture and write down the learning experiences of this fellow student.    Although 
both story and interview techniques can be useful for students to check and discuss 
whether they can clearly describe learning experiences, the advantage of the inter-
view technique over the story technique is that students can prompt each other in 
establishing better (i.e., more explicit)    descriptions of the learning experiences. 

 Next, students can be asked to keep a  learning journal   in which they collect the 
descriptions about their learning experiences. A learning journal, as conceptualized 
in this book, is a separate notebook or Word fi le (cf., Patterson  2001 ) in  wh  ich learn-
ing experiences are written down and, every now and then, rewritten to express 
them more explicitly. To keep a learning journal means that students perform a fol-
low- up learning activity in that the students are instructed to write down a text in 
which they describe, summarize, structure, and explicate a learning experience to 
obtain a higher level of understanding of what they have been doing. The keeping of 
a learning journal can foster the intellectual development of students in that it can 
include questions and  pro  mpts that can support students in the understanding and 
retaining of complex issues. However, since learners often do not spontaneously 
write texts to attain a higher level of cognitive functioning, learning-journal writing 
will need to be introduced to students. 

 For example, the writing down of learning experiences can be supported by the 
following  questio     ns (McCrindle & Christensen  1995 ).

 –    How did you go about learning the subject matter? Write down what caught your 
attention fi rst, what did you  notic  e next, and what did this mean with regard to 
your learning?;  

 –   Explain as fully as you can what was needed to process and memorize the subject 
matter;  

 –   Explain as fully as  y  ou can how the learning-task demands and you yourself as a 
learner are related to the processing and  memorizing   of the subject matter.    

 Accordingly, prompts can be given to students who struggle with the  explicit 
writing   down of their analyzed learning experiences (Berthold, Nückles, & Renkl, 
 2007 ).  Exam        ples of such prompts are
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 –    Which headings and subheadings enable you to arrange the contents of the learn-
ing experience in a logical order?;  

 –   Can you create a link between an analyzed component of the learning experience 
and a learning concept?;  

 –   Which are the  main   points in your opinion regarding this learning experience?    

 Finally, it can be expected that the combination of a stepwise procedure (i.e., the 
Metacognitive Learning Model) while using writing, segmenting, and weeding to 
reduce  cognitive overload  , might evoke students’ willingness to consider their gen-
eral knowledge of the learning process in a more precise manner. That is, due to 
these means to reduce cognitive overload, students may experience a sense of suc-
ceeding (i.e., experiencing that it can be done)  an  d  value   (i.e., experiencing that it 
 can   lead to a better understanding).  

6.6     To Conclude 

 In this chapter, the analyzing of learning experiences to obtain more explicit descrip-
tions of one’s learning experiences was presented by focusing on learning concepts. 
Being able to give these clear descriptions of learning experiences is considered to 
be an essential step in becoming able to describe one’s general knowledge of the 
learning process with more clarity so that it can become easier to use this knowledge 
when it is needed. 

 However, general knowledge of the learning process cannot be developed solely 
on the basis of clear descriptions of learning experiences, because evidence about 
the effectiveness of one’s learning lies at the heart of this knowledge. Learning to 
interpret evidence from one’s learning experiences will be the topic of the next 
chapter. 

       

 Summary 
     1.    Focusing in particular on learning concepts to learn to  analyze   one’s learn-

ing experiences—how and when are the study and  memorization tech-
niques   being used.   

   2.    Using the Metacognitive Learning Model to learn to express one’s learning 
experiences more explicitly.   

   3.    Learning to describe the analyzed learning experiences by reducing  cogni-
tive    overload   and writing them down.     

6 Lena: How to Go from Learning Experiences to Explicit General Knowledge…
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    Chapter 7   
 Tim: How to Go from Explicit to Explanatory 
General Knowledge of the Learning Process                     

 “An intellectual is someone whose mind watches itself.” 

 Albert Camus 

             The responses of the  students   in Research Study 1—Levels, described in Chap.   3    , 
that were interpreted as explicit general knowledge of the learning process, hardly 
included  explanations  . That is, of the total amount of responses, 17 % was catego-
rized as descriptive explicit general knowledge of the learning process because a 
learning concept or description of learning was included and 3 % was categorized 
as explanatory explicit general knowledge of the learning process in that it included 
a clarifi cation. 

 Being able to give an explanatory description of general knowledge of the learn-
ing process means being able to clarify why the use of certain study and  memoriza-
tion techniques   can be considered to be effective for certain learning tasks while 
taking into account oneself as a learner. In other words, students who can give such 
explanations will have an understanding of the reasons that lie behind the knowing 
of what is needed to learn effectively.  Students   need this kind of understanding to 
develop a  metacognitive knowledge base  . That is, when the reasons regarding effec-
tive learning are known, then it can be easier to discover patterns and relationships 
to systematize one’s general knowledge of the learning process. 

 The way in which explanatory general knowledge of the learning process can be 
developed is represented in Fig.  7.1 .    The model in Fig.  7.1  illustrates that learning 
experiences (i.e., circle) can be noticed in learning situations (i.e., triangle), which 
accordingly can lead to better understood or more explicit general knowledge of the 
learning process (i.e., the three ovals). These three ovals represent the components 
of (a) general knowledge of developing  cognitive knowledge  , (b) general knowl-
edge of learning-task demands, (c) and general knowledge of oneself as a learner. 
The next step in the development of general knowledge of the learning process is 
that the three components become more connected through their corresponding 
 explanations   regarding effective learning. The line at the top that connects the three 
ovals represents this explanatory level of general knowledge of the learning 
process. 

 In this chapter, the imaginary student Tim is used to illustrate the development of 
explanatory general knowledge of the learning process. Tim represents the student 
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who is focused on how to learn effectively and, as a result, has developed explicit 
and explanatory general knowledge of the learning process. Explanatory general 
knowledge of the learning process is required, not only to make use of this knowl-
edge in that someone becomes capable to make informed choices, but also to facili-
tate further development of this knowledge. In this chapter, the development of 
explanatory general knowledge of the learning process will be presented and the 
next chapter will be devoted on learning to direct one’s learning. 

 Students such as Tim must have worked seriously to develop explanatory general 
knowledge of the learning process. That is, when students actively and seriously 
focus on developing general knowledge of the learning process, then this seems an 
assured way to develop explanations regarding this knowledge. However, when tak-
ing into consideration that only a small amount of the responses in Research Study 
1—Levels included  explanations  , the question of  why   students hardly develop 
explanatory general knowledge of the learning process can be raised. 

 Generally, students can be uninterested in school learning when they are not 
challenged. Students, and particularly ambitious and bright students, sometimes see 
themselves confronted with boredom in learning and frustration with fellow stu-
dents and teachers who do not share their interests. These students might need to be 
made more aware of the  challenges  that can come with learning. In the same vein, 
some students might need to become aware of the challenges regarding the 
 development of explanatory general knowledge of the learning process. This can be 
achieved, for instance, by providing enrichment (i.e., additional learning tasks) and 
novelty (i.e., thought-provoking learning tasks). 

 Second, students who have explicit general knowledge of the learning process 
but do not progress towards explanatory general knowledge of the learning process, 
may fail to do so simply because they do not know how to develop it. For example, 
a student who often rereads to learn subject matter and who is capable of explicitly 

Learning
experiences

Learning
situations

Explicit GKLP

  Fig. 7.1    Theoretical 
model of  the   development 
of explanatory general 
knowledge of the learning 
process       
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describing this, may fail to include reasons for explaining why this can be called 
effective learning. Several reasons to use rereading as a study and  memorization 
techniques   can be thought of such as rereading because it helps to understand sub-
ject matter, rereading because it helps to link information to prior knowledge, and 
rereading because in this way the information in the text can be easier translated into 
one’s own words. Obviously, knowledge of learning concepts can be of great use to 
describe one’s reasons or  explanations  . Moreover, when explanations about the 
effectiveness of certain study and  memorization techniques   are present, then it is 
likely that it will be easier to apply this knowledge regarding other learning tasks. 
Therefore, students simply may need  to learn  how to develop explanatory general 
knowledge of the learning process. 

 Third, some students can be hindered in the development of explanatory general 
knowledge of the learning process because they may expect it to be more diffi cult 
than it actually is. These students are likely to dread it and they may need some 
 encouragement  to come to develop explanatory general knowledge of the learning 
process. For example, by working in small steps (i.e., developmental progress that 
can be reached in a very near future) and by giving students frequent opportunities 
 to   practice, these students can be supported in focusing on the development of 
explanatory general knowledge of the learning process. 

7.1     Developing Explanatory General Knowledge 
of the Learning Process 

 So far, a  metacognitive knowledge base   for learning has been described as a long- term 
memory store that includes systematized explicit and explanatory general knowledge 
of the learning process. Such a knowledge base can make it easier to add further gen-
eral knowledge of the learning process, which can be considered to be essential for 
continual cognitive growth in learning. In other words, a metacognitive knowledge 
base for learning can enable students (a) to understand their general knowledge of the 
learning process, (b) to think through their general knowledge of the learning process, 
and (c) to refl ect on their general knowledge of the learning process to obtain improve-
ments with regard to effective learning. Therefore, students who have a metacognitive 
knowledge base for learning can become powerful learners. 

 Essential for the development of a metacognitive knowledge base for learning is 
the existence of explanatory general knowledge of the learning process in the shape 
of metacognitive conditional rules.  Metacognitive conditional rules   include clarifi -
cations and amplifi cations regarding effective learning. That is, by being able to 
state metacognitive conditional rules, a student is actually saying: “This is what I 
thoroughly understand about what is needed to learn effectively.” To be able to make 
such  explanations  , the observed and analyzed learning experiences have to be evalu-
ated in that students need to fi nd the  value   behind the essential features in learning 
experiences. In this book, it is proposed to  evaluate   learning experiences by obtain-
ing evidence. 

7.1 Developing Explanatory General Knowledge of the Learning Process
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 In other words, the development of explanatory general knowledge of the learning 
process is presented in this chapter by describing how metacognitive conditional 
rules and  metacognitive theories   can be developed. To this end, it is proposed that 
scientifi c or  inquiry-based thinking   (Dewey,  1910 ;    Kuhn,  1989 )    is used. For exam-
ple, Kuhn ( 2005 ) argued that students often fi nd it diffi cult to obtain evidence or to 
evaluate information because they struggle with the separating of data and beliefs. 
This could perhaps explain the relatively few explanatory responses that were found 
in the three research studies described in Chap.   3    . In other words, students may need 
to learn how to evaluate their observed and analyzed  le  arning experiences in a more 
objective way (Van Velzen,  in preparation ).  To   help students to evaluate their learn-
ing experiences in a more objective way, the Learning Evaluation Tool is proposed. 
Table  7.1  presents the Learning Evaluation Tool that students can use to detect the 
logic of the essential features in their learning experiences. The Learning Evaluation 
Tool is a means to support students in understanding why they could use certain 
study and  memorization techniques   for certain learning tasks while taking into 
account themselves as active learners. That is, this tool was devised to support stu-
dents in evaluating their learning experiences by having them interpret, visualize, 
and score the effectiveness of a study and memorization technique for certain learn-
ing tasks. To learn to use the Learning Evaluation Tool, students can work with it 
individually and in  te  ams (cf., King,  1997 ).

   To fi ll in the Learning Evaluation Tool, fi rst, a description of the learning-task 
demands is given so that the input can be connected with the output. It seems essen-
tial that students learn to focus on learning-task demands since the results of 
Research Study 3— Explanations   indicated that the participating students primarily 
mentioned the special or the more diffi cult and uncommon learning-task demands, 

    Table 7.1    The Learning Evaluation Tool for evaluating learning experiences   

  Learning - task demand : understanding rules thoroughly 
  Learning technique : making practice exercises 
  Description    Summarization Circle    Scoring  
 1. To understand subject matter it  did /did not 
 work   because ………………………………….… 
 …………………………………………………… 

  

1

2

3

4

5

    

 □ 
Great 
(≥80 %) 

 2. To process subject matter it  did /did not work 
because ………………………………..………… 
 …………………………………………………… 

 □ 
Somewhat 

 3. To memorize subject matter it  did /did not work 
because …………......................………………… 
 …………………………………………………… 

 ■ 
Poor 
(≤40 %) 

 4. To perform satisfactorily it  did /did not work 
because …………………......................………… 
 …………………………………………………… 
 5. Concentration—confi dence:  yes/ no  
  Metacognitive conditional rule : the completing of the fi ll-in practice exercises is pointless 
when fi rst the rules are  not   fully understood 
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such as learning tasks requiring  insight  , interpretations, implications, and debatable 
themes, while very few common learning-task demands were mentioned. This sug-
gests that students are less focused on the familiar learning tasks, though the per-
centage of the obtained responses including tacit general knowledge of the learning 
process indicates that students may do so out of habit instead of on the basis of 
knowledge. For students it seems essential to understand that the familiar learning 
tasks also need attention because being able to describe these tasks explicitly can 
provide for a better  understanding   of the characteristics of learning-task demands. 
Common learning tasks are often found in school learning as the following exam-
ples can show.

 –    Learning to retain concepts (e.g., vocabulary in languages, topics in mathematics 
and science, and defi nitions in social studies and electives);  

 –   Learning to understand rules (e.g., grammar rules in languages, procedures in 
mathematics, laws in science, and doctrines in social studies and electives); and  

 –   Learning to apply principles (e.g., the fundamentals underlying the facts of 
nature in science).    

 To illustrate how the Learning Evaluation Tool can be used, imagine a student 
experiencing that the fi lling in of practice exercises did not pay off in terms of coming 
to understand the subject matter thoroughly. For instance, only after paraphrasing the 
rules can it become worthwhile to fi ll in the practice exercises. The ineffectiveness of 
the mere fi lling in of practice exercises can be evaluated via the Learning Evaluation 
Tool, when a student crosses out and responds to the four questions regarding under-
standing, processing or  studying  ,  memorizing  , and obtaining satisfactory learning 
performances. In Table  7.1 , the crossed out words are printed in italics. An example 
of a response regarding the fi rst question is: “To understand the subject matter, it did 
not work because, I did not know how to fi ll in the practice exercises.” Importantly, 
in this example the practice exercises provide the evidence with regard to whether or 
not this is a useful  study technique   to come to understand rules thoroughly. 

 Next, the student cannot color the related part of the summarization circle speci-
fi ed by the number one (i.e., the fi rst one-fi fth part of the circle), because the fi lling 
in of the practice exercises alone did not help to come to understand the subject mat-
ter. In the same vein, the next three questions can be answered, resulting in this 
example in badly processed and memorized subject matter and dissatisfactory 
 learning performances. Furthermore, imagine that the doing of practice exercises  was 
  eliciting concentration, in that the student was able to focus, then the one-fi fth part of 
the summarization circle specifi ed by the number 5 can be colored. The coloring of 
the circle will now show that the evaluation has resulted in the score of poor. 

 To summarize, the one-fi fth part of the summarization circle specifi ed by the 
number 1 refers to the fi rst question (i.e., to understand subject matter), the one-fi fth 
part of the summarization circle specifi ed by the number 2 refers to the second ques-
tion (i.e., to process or study subject matter), the one-fi fth part of the summarization 
circle specifi ed by the number 3 refers to the third question (i.e., to memorize sub-
ject matter), and the one-fi fth part of the summarization circle specifi ed by the num-
ber 4 refers to the fourth question (i.e., to obtain satisfactory learning performances). 
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Finally, the one-fi fth part of the summarization circle specifi ed by the number 5 
refers to the choice question regarding concentration and feelings of confi dence. 
That is, when both concentration and feelings of confi dence are included, the score 
of yes is obtained. 

 All in all, the summarization circle visualizes that what has been noticed in the 
evaluation of one’s learning experiences. To obtain the score great, in that a study or 
memorization technique was effective, at least four-fi fth part of the summarization 
needs to be colored. The score somewhat, in that a study or memorization technique 
needs to be adjusted, can be obtained when three-fi fth part of the summarization 
circle has been colored. The score poor, in that a study or memorization technique 
is not effective, can be obtained when two-fi fth part of the summarization circle or 
less has been colored. 

 The evaluation of learning results via the Learning Evaluation Tool can result in 
a metacognitive conditional  rule  . Since logical  explanation  s mostly come in the 
shape of if-then, Table  7.2  shows some formats of metacognitive conditional rules.

   The Learning Evaluation Tool can be used to  evaluate   all kinds of learning expe-
riences. To illustrate this, some examples are presented below. The next example 
(see Table  7.3 ) presents a what-works oriented evaluation of a memorization tech-
nique that was often mentioned in the results of  the   research studies described in 
Chap.   3    , namely listing. Listing appeared to be valued by the participating students 
as a generally useful memorization technique to memorize subject matter in that it 
provided for selection (i.e., organizing subject matter) and concentration.

   The results presented in Table  7.3  can be interpreted as follows, the facts (e.g., 
historical dates) were understood and studied in a concentrated and confi dent way, 
however, the facts could not be memorized properly and the learning performances 
were dissatisfactory. Therefore, the evidence in this example was obtained on the 
basis of incomplete memorization and dissatisfactory learning performances. For 
example, the student appeared to have made lists on the basis of the reading of infor-
mation in the textbook without organizing this information. As a result, the lists 
appeared to be just lists instead of clusters of related information so that it became too 
diffi cult to memorize the facts. The Learning Evaluation Tool can help this student to 
realize that the memorization technique of merely listing facts is ineffective, when the 
student tries to understand what has happened. In this example, the memorization 
technique of merely listing facts needs to be adjusted and when a student realizes this 
then, in fact, a critical evaluation has been made. Although an evaluation of learning 
experiences does not have to lead to a critical evaluation yet in that improvements are 
suggested, in this example the  study technique   of listing may need to be replenished 
with another study technique such as summarizing and mind mapping. 

   Table 7.2    Examples of the format of  metacognitive conditional rules     

 Metacognitive conditional rules 

 If …, then …, because …  Though …, because … 
 If … and …, then …, because …  Though if …, then … , because … 
 If … and … and …, then …, because …  Though if … and …, then …, because … 
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 The participating students of the research studies in Chap.   3     also often mentioned 
the necessity of summarizing in order to get good marks. Table  7.4  presents an 
extern-oriented example of the evaluation of a learning experience regarding the 
application of principles to get a good mark.

   The results of Table  7.4  indicate that a good mark was not obtained, due to a lack 
of processing in terms of being unable to apply the principles. This kind of result 
can be obtained, for example, by a student who began by summarizing and  memo-
rizing   the principles (i.e., processing and memorizing), though without trying out if 
this would be enough to apply the principles, which resulted in not being able to 
apply the principles to solve the problems during the test situation.  That   is, it can be 
imagined that the second question was fi lled in at fi rst as follows: “To process sub-
ject matter it did work because I could summarize the principles well.” However, the 
responses to the fourth question may have been: “I did not know how to apply the 
principles to solve the problems, because it was diffi cult to do the test and I did not 
get a satisfactory mark.” In this example, the test situation and the marks were used 
as evidence. Therefore, the fi rst question needs to be adjusted (i.e., by also indicat-
ing that it was not thoroughly understood) in that the principles could be summa-
rized though they could not be applied. 

 The results of the fi nal example presented in Table  7.5  suggest that the student 
was able to understand the subject matter by phrasing the biology textbook informa-
tion in his or her own words. Moreover, the student added that he or she also came 
up with examples to explain the concepts. In other words, the metacognitive condi-
tional  rule   states that the student can learn to understand concepts by paraphrasing 
and the addition of the thinking up of examples to explain concepts can be kept in 
mind for future learning evaluations.

    Table 7.3    The Learning Evaluation Tool for evaluating the learning experiences regarding the 
 memorizing   of facts   

  Learning - task demand : memorizing facts—history 
  Learning technique : listing 
  Description    Summarization circle    Scoring  
 1. To understand subject matter it did/ did not  
work because ……….............................………… 
 …………………………………………………… 

  

1

2

3

4

5

    

 □ 
Great 
(≥80 %) 

 2. To process subject matter it did/ did not  work 
because ……………………......................……… 
 …………………………………………………… 

 ■ 
Somewhat 

 3. To memorize subject matter it  did /did not work 
 beca  use ……………......................……………… 
 …………………………………………………… 

 □ 
Poor 
(≤40 %) 

 4. To perform satisfactorily it  did /did not work 
because ……………......................……………… 
 …………………………………………………… 
 5. Concentration—confi dence:  yes/ no  
  Metacognitive conditional    rule   : when memorizing by merely listing the facts, then this does 
not work because the lists are not meaningful 
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    Table 7.4    The Learning Evaluation Tool for evaluating the learning experiences regarding the 
applying of principles   

  Learning - task demand : applying principles correctly—physics 
  Learning technique : summarizing 
  Description    Summarization circle    Scoring  
 1. To understand subject matter it  did/did not  work 
because …………......................................……… 
 …………………………………………………… 

  

1

2

3

4

5

    

 □ 
Great 
(≥80 %) 

 2. To process subject matter it did/ did not  work 
because ………......................…………………… 
 …………………………………………………… 

 □ 
Somewhat 

 3. To memorize subject matter it did/ did not  work 
 beca  use ……......................……………………… 
 …………………………………………………… 

 ■ 
Poor 
(≤40 %) 

 4. To perform satisfactorily it  did /did not work 
because ………......................…………………… 
 …………………………………………………… 
 5. Concentration—confi dence:  yes/ no  
  Metacognitive conditional    rule   : when one is only making a summary to understand the 
principles, then this is not enough (to get a good mark) because one also needs to be able to 
apply the principles 

   Table 7.5    The Learning Evaluation Tool for evaluating the learning experiences regarding the 
understanding of concepts   

  Learning - task demand : understanding and explaining concepts correctly—biology 
  Learning technique : phrasing in one’s own words 
  Description    Summarization circle    Scoring  
 1. To understand subject matter it did/ did not  work 
because ……………......................................…… 
 …………………………………………………… 

  

1

2

3

4

5

    

 ■ 
Great 
(≥80 %) 

 2. To process subject matter it did/ did not  work 
because …………......................………………… 
 …………………………………………………… 

 □ 
Somewhat 

 3. To memorize subject matter it did/ did not  work 
 be  cause …………......................………………… 
 …………………………………………………… 

 □ 
Poor 
(≤40 %) 

 4. To perform satisfactorily it did/ did not  work 
because …………......................………………… 
 …………………………………………………… 
 5. Concentration—confi dence:  yes/ no  
  Metacognitive conditional    rule   : when I was phrasing the text in my own words, then this 
worked to understand the concepts, because I could check if what I said was good enough. To 
explain the concepts, I also came up with examples 

   To summarize, the Learning Evaluation Tool was devised to support students in 
developing explanatory general knowledge of the learning process in the form of 
 metacognitive conditional rules   by evaluating their learning experiences in a more 
objective way. That is, this tool was devised with the aim to support students to fi nd 
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evidence with regard to effective learning. To fi ll in the Learning Evaluation Tool, 
students need to understand  what  can be used as evidence. It seems that evidence is 
obtained when it can be made obvious that a particular study or  memorization tech-
niques   is or is not effective for a particular learning task while taking into account 
oneself as a learner. For example, the kinds of mistakes made, marks, and whether 
practice exercises can be made, all seem useful as evidence regarding effective 
learning. When more objective information than beliefs are obtained through these 
kinds of evidences, then it is likely that students can better understand how they can 
learn effectively. 

 The development of  metacognitive conditional rules   can be considered as a fi rst 
step in the development of  metacognitive theories   and a  metacognitive knowledge 
base  . The results of the research  s  tudies described in Chap.   3     gave little information 
about the existence of a metacognitive knowledge base and metacognitive theories. 
However, Schraw and Moshman ( 1995 )  de     scribed metacognitive theories as explicit 
and systematized frameworks of mind that can explain and predict a broad range of 
cognitive phenomena. That is, a metacognitive theory forms a combined whole that 
can work interdependently and harmoniously. What a metacognitive theory may 
include can be illustrated in the framework below that shows the clustered (and 
truncated) responses of two university students who had provided for a range of 
 explanation  s that appeared to be related. The fi rst example illustrates that metacog-
nitive theories may consist of a cluster of metacognitive conditional rules. The sec-
ond example illustrates that  metacognitive theories   can also include restrictions 
(i.e., phrased as: though …). 

 The Explanatory Responses of Two University Students 
 An example showing three possible  metacognitive theories  

 –     If  I can explain subject matter, illustrate it, and make it concrete,  then  I can 
memorize it more easily;  

 –    If  I already know something about the subject matter (i.e., I can relate it to 
something, visualize it, and I know how to interpret its meaning),  then  I 
can memorize it more easily;  

 –    If  I have to use subject matter to think critically and,  if  I think that it has 
 value   in terms of helping me to grow personally,  then  I study extensively.    

 An example showing two possible metacognitive theories that include 
restrictions.

 –     If  I have detected the similarities and differences in subject matter and the 
relations with already existing knowledge,  then  I can memorize it more 
easily,  though  I need to focus on not getting stuck,  though  I need to take 
into account the level of diffi culty;  

 –    If  I can understand, apply, connect, explain, and get to the heart of the mat-
ter,  then  I can memorize it more easily,  though  I need to take into account 
if I have to deal with unfamiliar theories and  mater  ial.    
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  The explanatory responses of the two university students as shown in the above- 
mentioned framework suggest that a  metacognitive theory   can be defi ned as an 
explicit and systematized framework of  explanation  s about oneself in relation to 
effective study and  memorization techniques   for certain learning tasks in terms of 
what works, test preparation, and  emotions  . For example, the fi rst part of the above- 
mentioned statement of “If I have detected the similarities and differences in subject 
matter and the relations with already existing knowledge, then I can memorize it 
more easily,” indicates that there are  metacognitive conditional rules   that state when 
and why it can be effective to detect similarities in subject matter, when and why it 
can be effective to detect differences in subject matter, when and why it can be 
effective to focus on relating subject matter with existing knowledge, and that when 
these three are taken together a metacognitive theory is constructed that can facili-
tate effective learning. In other words, this systematized structure of metacognitive 
theories can enable that they work interdependently and harmoniously. 

 To construct  metacognitive theories   from  metacognitive conditional rules  , a fur-
ther objective evaluation seems required. To this end, the  Learning Evidence   Tool 
was devised that is illustrated in Table  7.6 . The Learning Evidence Tool is proposed 
to support students in objectively re-evaluating several metacognitive conditional 
rules obtained from learning experiences to construct metacognitive theories.

   Table  7.6  shows that, again, the evaluation begins with a learning-task demand. 
In Table  7.6 , the learning technique of rereading is evaluated regarding the obtaining 

Learning-task demand: obtaining insight into subject matter by being able to explain it
clearly and use it to think things through.
Learning technique: rereading.

Description Mean score y-as

Large texts
(languages)

Great & Somewhat Great L

Examples
(mathematics)

Somewhat Somewhat L E E

Examples
(science)

Somewhat Poor

1 2 3 x-as
Large texts
(social studies)

Great 
Metacognitive theory:

If information is presented via a large number
of texts, then rereading is effective for
obtaining insight provided that a summary is
made (1). If information is presented via large
texts that include examples, then a summary
and paraphrasing (2) helps best while a
summary and practicing (3) is the next best
thing to do.

Large texts 
(electives)

Somewhat

      Table 7.6    The  Learning Evidence   Tool to obtain a  metacognitive theory   on learning for  insight   in 
subject matter       
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of  insight   in subject matter in the context of the school subjects of languages, mathemat-
ics, sciences, social studies, and electives. Regarding each of these school subjects, 
several  metacognitive conditional rules   have been collected in a  learning journal  . 
 Acc  ordingly, they are re-evaluated via the  Learning Evidence   Tool to form a  meta-
cognitive theory  . 

 The example presented in Table  7.6  shows that the rereading of large texts (e.g., in 
languages, social studies, and electives) worked greatly and somewhat, provided that 
a summary was made. When the text that was being reread also included examples 
(e.g., as is often the case in texts regarding mathematics and science), then, besides 
the summary, saying it in one’s own words was also effective. A further option to 
obtain  insight   into subject matter by rereading texts was by also making use of prac-
tice exercises. That is, the numbers of the x-as are used to indicate the  value   (i.e., 1 is 
best, 2 is second best, and 3 can also be used) of the  study techniques  . 

 Another example of the development of  metacognitive theories   is provided in 
Table  7.7 . In this example, several  metacognitive conditional rules   are presented to 
obtain  learning evidence   regarding the application of subject matter. By re- evaluating 
the metacognitive conditional rules, a metacognitive theory is obtained regarding 
when and why to use the  study technique   of paraphrasing to apply subject matter 
regarding various learning tasks.

Learning-task demand: learning subject matter by being able to apply the subject matter.
Learning technique: paraphrasing

Description Mean score y-as

Story line Great Greatly S

Principles Somewhat Somewhat C P

Concepts Somewhat Poor

1 2 3 x-as
Metacognitive theory:

If subject matter needs to be applied, for
instance by answering open-ended
questions, then paraphrasing is effective
when a story line needs to be remembered
(1). Paraphrasing is also effective to learn to
apply concepts provided that a schematic
representation of definitions and
relationships is included (2) and, regarding
principles, when examples (3) are
understood

    Table 7.7    Learning Evidence Tool to obtain a metacognitive theory on learning for applying 
subject  m  atter in tests       
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   In Table  7.7 , the evidence shows that paraphrasing can be an effective  study technique   
to apply subject matter when the nature of the subject matter is taken into account. In this 
case, paraphrasing was effective when a story line was involved, though regarding the 
learning of subject matter that also included concepts and principles, additional study 
techniques were required. That is, the learning of concepts required a schematic represen-
tation of defi nitions and relationships and the learning of principles required the under-
standing of the provided examples.  

7.2     Enabling Students to  Evaluate   Learning Experiences 
in a Stepwise Fashion 

 To develop  metacognitive conditional rules   and  metacognitive theories  , students 
need to obtain  learning evidence   by evaluating their learning experiences. Students 
can be supported in this by fi lling in the above-   mentioned Learning Evaluation Tool 
and the Learning Evidence Tool. The purpose of these activity tools is that students 
can learn to evaluate their learning experiences in a more objective manner. By 
teaching students how to use these activity tools and by giving them time to work 
with these tools, it can be expected that students can gradually become more skilled 
in evaluating their learning experiences in that they learn to state metacognitive 
conditional rules that can be used to develop metacognitive theories. Figure  7.2  
illustrates how the Metacognitive Learning Model can be used for this purpose.

Teacher: Student:

Informing about
learning evidence

Describing what learning
evidence encompasses in
one’s own words

Evaluating learning
experiences and re-
evaluating metacognitive
conditional rules

A. Practice opportunity

A. Evaluating learning
    experiences and re-
    evaluating metacognitive
    conditional rules

B. Practice opportunity

B. Evaluating learning
    experiences and re-
    evaluating metacognitive
    conditional rules

A = Classroom activities and homework
B = Tests

  Fig. 7.2    Schematic overview of the Metacognitive Learning Model to learn to evaluate learning 
experiences       
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   The idea behind learning to evaluate learning experiences to develop  metacognitive 
conditional rules   and  metacognitive theories   is that this is needed to obtain an over-
view of functional general knowledge of the learning process that can be used to direct 
one’s learning. Teachers can support students in this by asking questions that the indi-
vidual students can respond to in line with their learning experiences. Examples of 
such questions are

 –    When is it effective to create a summary and for which reasons?;  
 –   When is it effective to use associating to memorize subject matter and for which 

reasons?; and  
 –   When is it effective to use linking to prepare for a test, what also needs to be 

taken into account when using this technique, and for which reasons?     

7.3     Providing for Continuation by  Writing to Learn   

 Much has already been said with regard to the writing down of one’s learning expe-
riences to becoming more explicit in writing it down. The importance of the avail-
ability of explicitly written-down learning experiences cannot be overstressed 
because this is what students need when they want to  evaluate   their learning experi-
ences to develop  metacognitive conditional rules   and  metacognitive theories  . To this 
end, students can use a  learning journal   in  whic  h they collect the written- down 
observations and  analyses   of their learning experiences. Particularly, it seems essen-
tial that students have a collection of explicitly written-down observations and anal-
yses of learning experiences, because these observations and analyses are the input 
for the evaluations. Accordingly,  explanatory writing   is used to state the metacogni-
tive conditional rules and metacognitive theories. 

 It seems also important that students collect the evaluations. The fi lled-in 
Learning Experience Tool and  Learning Evidence   Tool should also be collected in 
a learning journal, because a collection of metacognitive conditional rules, meta-
cognitive theories, and their context can be used to establish overviews. That is, it 
seems important that students can collect their general knowledge of the learning 
process in this way so that they can use it to work with it and to develop it further. 
A  learning journal   can help students in this respect to organize and repeat informa-
tion obtained from their learning experiences and to develop general knowledge of 
the learning process further. 

 Finally, to support students in thoroughly understanding their obtained  metacog-
nitive conditional rules   and  metacognitive theories  , examples of useful  learning- 
journal questions    ar     e (McCrindle & Christensen,  1995 )

 –    Explain as fully as you can how this metacognitive conditional rule (or metacog-
nitive theory) can be used to process and memorize certain subject matter;  

 –   Explain as fully as you can how the learning-task demands and yourself as a 
learner are related to this metacognitive  con  ditional rule (or  metacognitive 
theory  ).     
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7.4     To Conclude 

 In this chapter, the focus was on the development of explanatory general knowledge 
of the learning process through the evaluation of learning experiences. Two activity 
tools were presented to support students in  developing   metacognitive conditional 
rules and  metacognitive theories  . These tools are expected to be valuable for stu-
dents who already have explicit general knowledge of the learning process. Being 
able to develop  metacognitive conditional rules   and metacognitive theories means 
establishing general knowledge of the learning process. 

 In this chapter, it was proposed that being able to develop  explanation  s from 
learning experiences can be expected to support the development of general knowl-
edge of the learning process in that it can provide for a better understanding of 
effective learning. Moreover, these explanations can be considered to be the driving 
force behind the directing of learning, which will be the topic of the next chapter.        

 Summary 
     1.    Focusing in particular on learning to  evaluate   one’s learning experiences—

why are the study and  memorization techniques   effective?   
   2.    Using the Metacognitive Learning Model to learn to discuss and focus on 

 learning evidence   in learning experiences.   
   3.    Learning to describe evaluated learning experiences by reducing  cognitive 

overload   and writing them down.     
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    Chapter 8   
 Directing Learning by Setting Up 
a Learning Plan                     

              In the previous three chapters,    the development of general knowledge of the learning 
process was described through the observation, analysis, and evaluation of learning 
experiences. In this chapter, the focus is on learning to make use of general knowledge 
of the learning process. General knowledge of the learning process can be used to set 
up a learning plan to direct learning. A learning plan includes information that can be 
expected to lead to effective learning. This defi nition of a learning plan implies that (a) 
deciding on a learning plan precedes the execution of learning activities in that it 
belongs to the thinking-through phase in which it is decided to, for instance, make a 
summary, and this decision takes place before beginning to carry out the learning activ-
ity of actually making a summary and (b) a learning plan includes that what is needed 
to learn effectively. Consequently, a learning plan is distinct from an action plan. 

  A learning plan is used to direct one’s learning in that it enables effective learning—
i.e., beginning by thinking through a learning task, students can ask themselves: “What 
is needed to learn effectively?”  

  An action plan is used to manage one’s learning activities in that it includes a 
course of actions that enables effi cient learning—i.e., regarding the execution of 
learning activities, students can ask themselves: “     How to obtain actual progress?”  

 In this chapter, the instructional support regarding the setting up of learning 
plans is presented. To this end, the function of the setting up of learning plans will 
fi rst need some further explaining. Therefore, this chapter will begin with a theoreti-
cal account of the function of learning plans. 

8.1     Directing Versus Managing 

 A learning plan includes that what is needed to learn effectively. This means that the 
 metacognitive conditional rules   and  metacognitive theories   discussed in Chap.   7     
are included in learning plans because these rules state what is needed to learn 
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effectively. However, a learning plan also needs to be informative about what is 
meant by learning effectively. Take for example the problem of the Tower of Hanoi. 
In this problem, three disks of differing sizes are stacked on a peg. There are three 
pegs and the disks can be moved from any peg to any other peg. However, a larger 
disk can never be placed on top of a smaller disk. The starting point of the problem 
includes three disks, in descending order, with the bottom disk the largest, all stacked 
on the fi rst peg. The goal is to place the three disks in the same order on the third peg, 
by moving the disks one at the time. To solve the problem, the problem solver needs 
to keep track of where to stack a disk to enable that he or she can keep moving disks 
without ever placing a larger disk on top of a smaller one. Since most people would 
fi nd it diffi cult to oversee all the moves of the disks, setting oneself sub-goals while 
knowing when a sub-goal can be considered to be appropriately accomplished is the 
best way to solve the Tower-of-Hanoi problem. 

 Expert problem solvers are known to reckon with when an intended result can be 
considered to be appropriately accomplished. That is to say, because of their large 
amount of well-integrated knowledge, experts are able to decide on what is needed 
to solve a problem effectively in that they know  what   the expected  effect   will look 
like (Holyoak,  1995 ). To translate this to learning effectively, i.e., seeing the learn-
ing task as a problem that needs to be solved, it seems that expert learners know not 
only what is needed to learn effectively, but also when effective learning has been 
accomplished in terms of knowing when effective learning can be considered to be 
accounted for. Therefore, a learning plan needs to include not only  metacognitive 
conditional rules   or  metacognitive theories  , but also  essential criteria   to know what 
the accomplished intended effect will look like. 

 That students need to include these essential criteria can be explained by the 
research results of Schofi eld ( 2012 ).  Schofi eld   interviewed 9th-grade students with 
regard to their learning and obtained comments such as “The hardest kind of thinking 
was evaluating my own or other peoples’ work because I don’t know what I’m actu-
ally evaluating” and “We couldn’t spot mistakes in each other’s work because we 
didn’t know what we were looking for” (p. 59). These comments exemplify that it can 
be diffi cult for students to know when an intended result can be considered to be 
appropriately accomplished. In the same vein, the  essential criteria   need to be included 
in the learning plan to indicate when effective learning can be considered to be appro-
priately accomplished. Accordingly, the essential criteria can be used when the learn-
ing activities are executed and monitored. Although this latter issue is beyond the 
scope of this book, it needs some clarifi cation here. That is, after having set up a 
learning plan, the focus will be on effi cient learning. Effi cient learning refers to know-
ing how to use the executive processes to manage actual learning activities. Effi cient 
learning requires the setting up of an action plan on how to  proceed effi ciently in time. 
 This   action plan is used to monitor whether progress is made as planned (i.e., going 
towards the intended learning performances in line with the action plan), and to con-
trol or adjust one’s course of actions to a more satisfactory state, if necessary. Finally, 
after having fi nished a learning task,  refl ection   can be used to obtain improvements 
for future learning tasks. This learning process—from learning plan, action plan, 
monitoring, and controlling to refl ecting—is presented in Table  8.1 .
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   In Table  8.1 , a distinction is made between a learning plan and an action plan to 
clarify the function of general knowledge of the learning process. This signifying of 
metacognitive knowledge by specifi cally distinguishing it from the execution of 
learning is done to support students in focusing on their learning process by reduc-
ing  cognitive overload  .  

8.2     The Function of General Knowledge of the Learning 
Process in Learning Plans 

 General knowledge of the learning process is needed to set up learning plans. This 
knowledge contains necessary information that primarily states what works and 
how to prepare best for tests. Specifi cally, in the three research studies described in 
Chap.   3    , students’ general knowledge of the learning process was investigated from 
a cognitive perspective. The reason that the three research studies were conducted 
from a cognitive perspective was twofold. First, learning in school is for the most 
part considered to be an intellectual enterprise. Second, intellectual general knowl-
edge of the learning process can be taught just like  cognitive knowledge  , which 
made a focus on the intellectual aspects of general knowledge of the learning pro-
cess a worthwhile endeavor where schooling is concerned. However, some emotion- 
oriented responses were found as well, suggesting that students do take  emotions   
into account. Although further research studies are required  to   obtain a better under-
standing of the emotion-oriented knowledge that students include when they are 

    Table 8.1    Defi nitions in the theory of metacognitive learning   

 A learning plan is set up to direct learning and it includes  metacognitive conditional rules   and 
 metacognitive theories  , to indicate what is needed, and  essential criteria  , to indicate when 
effective learning can be considered to be accomplished 
 The executive processes allow for the managing of learning activities by setting up an action 
plan (i.e., what fi rst and for how long, what next and for how long, and etcetera—e.g., “Which 
order and duration of learning activities will ascertain that I can fi nish learning tasks as intended 
in the appropriate amount of time”) and by monitoring (i.e., to assess one’s progress—e.g., “Is 
learning  progress  ing in that the learning activities are being executed as intended—Am I 
effi ciently working to obtain progress?”), and controlling (i.e., making adjustments to assert 
progression, if necessary—e.g., “How to alter the execution of the learning activities to obtain 
the intended learning performance”) 

 Setting up a learning plan that includes: 
 To direct:       - Metacognitive conditional rules   and  metacognitive theories   

 To manage:     

 To refl ect: 

  - Essential criteria   
 Setting up an action plan to enable monitoring and control of 
progress 
 Critically evaluating what has been done 
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considering their general knowledge of the learning process, below an attempt is 
made to connect the emotion-oriented responses of the participating students in the 
three research studies with related scientifi c theories. The emotion-oriented responses 
in the three research studies included  volition   and  capacity  . 

 First,  volition   means willingness. This willingness refers to the experiencing of 
an intrinsic drive, which can lead to a sense of commitment and fl ow (Csikszentmihalyi, 
 1990 ; Pintrich & Schunk,  2001 ).  Th     is intrinsic drive can take the form of  bei  ng cog-
nitively and affectively engaged in or committed to certain learning tasks. When 
someone is cognitively engaged, then he or she is intellectually committed to certain 
learning tasks. For instance, someone can be cognitively engaged to obtain a full 
understanding of subject matter. In such cases, the intellectual challenge posed by 
obtaining a full understanding of subject matter can lead to wanting to be involved 
in the fulfi lling of learning tasks. Consequently, someone can learn for a prolonged 
period of time. On the other hand, when someone is affectively engaged, then he or 
she can be committed to obtain an understanding of subject matter because, for 
instance, the subject matter is enjoyable, the kind of  study technique   that is being 
used is pleasurable to do, and etcetera. Consequently, learning can be maintained for 
a prolonged period of time. 

 The results of Research Study 1—Levels provided little support regarding this 
distinction between cognitive and  affective engagement  . For example, responses 
regarding metamemory such as “I can remember things for a very long time when I 
have understood and enjoyed them,” indicated that the distinction between intel-
lectual (i.e., becoming profi cient) and affective (i.e., enjoyed) engagement in learn-
ing was known. However, it is diffi cult to infer  students’   commitment for learning 
from these kind of responses. Also, the participating students’ motives for being 
engaged in learning cannot be obtained from the responses. In other words, the 
participating students’  mo     tives (Ames & Archer,  1988 ; Dweck & Leggett,  1988 ; 
Pintrich & Schunk,  2001 )  a     re  u     nknown insofar that it cannot be known if they were, 
for instance, committed to learning to bring about successful learning results (i.e., 
achievement motivation), to please parents and teachers (i.e., social motivation), to 
increase their knowledge and academic competence (i.e., mastery motivation), and 
to obtain ego-involved recognition or avoid embarrassment (i.e., performance 
motivation). 

 Furthermore, it is likely to expect that being involved in a learning task can pro-
vide learners with energy to perform that learning task. Contrarily, this also implies 
that when efforts are demanded for learning tasks and the learner is not cognitively 
and affectively engaged in these learning tasks, then persistence is required. That is 
to say, one has to persist in putting efforts into learning though one does not feel in 
any way involved—one just needs to persist in fi nishing it. In such situations, there 
does not seem to be the question of whether one is willing to do it, because it must 
be done. Therefore, persistence seems to be externally driven instead of internally 
driven in that one needs to comply with some external demand of having to fi nish 
learning tasks only to get it over with. For example, a student who learns for an 
exam though without feeling drawn to the intellectual challenge of becoming profi -
cient and the pleasure involved in learning, can be expected to experience only 

8 Directing Learning by Setting Up a Learning Plan



125

persistence. For this student, compliance to an external demand is likely to be the 
only reason why he or she can bring up the efforts required  to   fi nish the learning 
tasks. However, such externally driven persistence can be accompanied with feel-
ings of satisfaction, for instance the satisfaction that the learning tasks are being 
fi nished and that one can persist in doing it, though this is the result of extrinsic 
motivation. 

 The results of the studies described in Chap.   3     did not give much information 
about the existence of persistence regarding general knowledge of the learning pro-
cess, except perhaps for the responses on metamemory that stated “I can bring 
myself to memorize subject matter, time after time.” 

 Second,  capacity   in general knowledge of the learning process. Capacity refers 
to feelings of competence and confi dence. Competence (i.e., feeling capable) can 
include confi dence (i.e., feeling sure) with regard to expected obstacles. In these 
cases, students question whether they can go about learning as usual (i.e., unhin-
dered) or whether they will be hindered in their learning. When someone is expect-
ing to encounter obstacles in learning, this can result in feelings of stress. A student 
who encounters feelings of stress is likely to learn less well due to the dividing of 
his or her attention to both the learning task and the stress-causing obstacles. 
Contrarily, a student who is expecting to learn unhindered is not anticipating that 
there can be obstacles that will require attention. 

 The results of Research Study 3— Explanations   provided for some information 
regarding  capacity   in terms of stress. That is, students’ feelings of stress due to 
expecting obstacles were included in responses such as “When I start  studying   
shortly before I have to, then I become stressed and I think that I cannot do it, and 
the result will be that I cannot concentrate anymore.” Such responses suggest that 
this kind of knowledge may infl uence students’ thinking through of what is needed 
to learn effectively in terms of choosing those study and  memorization techniques   
that can  support   someone in concentrating. 

 Next, in the educational theory of metacognitive learning described in the Chaps. 
  2     and   3    , three components of general knowledge of the learning process were dis-
tinguished: (a) general knowledge of developing  cognitive knowledge  , (b) general 
knowledge of learning-task demands, and (c) general knowledge of oneself as a 
learner. Each of these three components is supplied by its own supporting or equiva-
lent part: general knowledge of developing  cognitive knowledge   is supplied by 
one’s cognitive knowledge; general knowledge about oneself as a learner is sup-
plied by one’s self; and general knowledge of learning-task demands is supplied by 
the learning task at hand in relation to general knowledge of developing cognitive 
knowledge and general knowledge of oneself as a learner. Specifi cally, general 
knowledge of learning-tasks demands is obtained through one’s general knowledge 
of developing cognitive knowledge and one’s general knowledge of oneself as a 
learner in that these include knowledge that is related to previous learning tasks. 
This is illustrated in Fig.  8.1 .

   Figure  8.1  shows how general knowledge of the learning process (i.e., GKLP) 
arises from the interplay between one’s general knowledge of developing cognitive 
knowledge, general knowledge of learning-task demands, and general knowledge 
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of oneself as a learner. GKLP can be used to set up a learning plan. The learning 
plan is symbolized by the arrow between GKLP and the box including the executive 
processes of action planning, monitoring, and control. Also, GKLP receives infor-
mation about the obtained effectiveness via refl ective thinking (see Table   4.3     for a 
defi nition of this construct). This kind of  refl ection   refers to the retrospectively 
undertaken critical reconsideration of evaluated learning experiences to attain 
improvements for effective learning. In this respect, please note that refl ective 
thinking, in terms of obtaining improvements, is beyond the scope of this book in 
that only the preliminary phases  to   enable refl ective thinking (i.e., observation, anal-
ysis, and evaluation of learning experiences) are being presented.  

8.3     Setting Up a Learning Plan to Direct Learning 

 Now that the function of general knowledge of the learning process in learning 
plans has been worked out, the next question that needs an answer is that of how 
students can be supported in making use of their general knowledge of the learning 
process to direct their learning. In other words, students need to learn to set up a 
learning plan that includes  metacognitive conditional rules   and  essential criteria  . It 
is important that a learning plan explicitly prescribes what is needed to learn effec-
tively and the essential criteria, because the more precisely a learning plan is fi lled 
in (see Table  8.2 ), the easier it can be to direct learning.

   Table  8.2  shows that the setting up of a learning plan includes four steps: (a) 
defi ning the learning task; (b) stating the learning purpose(s); (c) collecting what is 
needed to learn effectively by stating it explicitly and explainable, i.e., preferably 

Learning
task

Action
planning,
monitoring,
control

Cognitive knowledge
(Declarative, procedural, conditional)

S
e
l
f

Reflective thinking

General knowledge of
developing cognitive
knowledgeGeneral knowledge

of learning-task
demands General

knowledge of
oneself
as a learner

GKLP

  Fig. 8.1    Theoretical model of general knowledge of the learning process (GKLP) in  metacogni-
tive   learning       
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via  metacognitive conditional rules  ; and (d) inferring and formulating the essential 
criterion. The writing down of these components in the learning plan is essential not 
only for directing one’s learning but also for examining one’s learning experiences 
afterwards. In the educational theory of metacognitive learning, the position is 
taken that  explicitness   is a prerequisite for the development of general knowledge 
of the learning process but also for the understanding of the function of learning 
plans, because it is assumed that persons can only work with and reason about effec-
tive learning when the information is completely transparent for, and therefore, explicit 
and explainable to themselves. That is to say, being able to explicitly and explain-
able express one’s general knowledge of the learning process can be hold equivalent 
 to   having an understanding of this knowledge and explicitly and explainable 
expressed learning plans are equivalent to having an understanding of the purpose a 
learning plan. In time it may suffi ce to mentally work out the learning plans. 

 An example of a fi lled in Learning Plan Tool is given in Table  8.3 . In this example, 
the learning task includes the learning of subject matter from text by thoroughly under-
standing the textual information, selecting essential information, and  memorizing   the 

   Table 8.2    The learning plan 
tool  

  Learning task : 
  Learning purpose    Effective learning  
  A  
  B  
  C  
  D  
  Essential criterion : 

     Table 8.3    An example  o  f a learning plan   

  Learning task :  Learning subject matter from a text 
  Learning purpose    Effective learning  
  A   Understand  I like rereading because it is easy to do, however, I need to keep in 

mind during rereading that I do this with the purpose to relate it to 
prior knowledge, because that will help me to  understand  the 
information 

  B   Select important 
information 

 By making a summary, I can select key textual information. Via 
questioning, I can obtain  insight   into the essence of the text because 
this will help me to elaborate the textual information 

  C   Memorize  I can memorize information if I have understood it, however, when I 
am not feeling confi dent about the retaining of the textual 
information, I will need to support the  memorizing   by making as 
many   associations    as possible—for instance, by making a list of 
associations 

  D  
  Essential criterion : 
 When I understand the information in the text, then I can say the main points in my own words 
and I can recall it  withou  t a crib sheet 
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information. That is, the thorough understanding of the information in the text is 
obtained via rereading. The selecting of essential information from the text is 
obtained via summarizing and questioning. The information is memorized by mak-
ing  associations  . Finally, the essential criterion points out when the information of 
the text can be considered to be well understood and memorized.

   Another example of a learning plan is presented in Table  8.4 . In this example, a 
learning plan is set up to learn for a test regarding Newton’s laws of motion.    A fi nal 
example of a learning plan is presented in Table  8.5 . In this example, a student sets 
up a learning plan to direct the learning of new concepts regarding the system of 
government.

   Table 8.4    An example of a learning plan   

  Learning task :  Learning for a test regarding the application of Newton’s laws of motion 
  Learning purpose    Effective learning  
  A   Understand  Reading works best provided that I focus on the specifi c characteristics of 

the laws by checking if my interpretation of the purpose of these laws is 
correct 

  B   Apply  When I focus on (a) whether I have to reread certain laws to apply them 
and (b) the mistakes that I make when I apply the laws, then the results of 
practice exercises can tell me what I do and do not understand 

  C   Memorize  Doing practice exercises will help me to  rehears  diffi cult information 
 To this end, I will  rank  the laws from diffi cult to easy to remember, 
because then I can concentrate more specifi cally on the more diffi cult 
law(s) 

  Essential criterion : 
 When I understand and can  a  pply a particular law, then I can also tell why I have not made a 
mistake in a particular practice exercise 

      Table 8.5    An example of a learning plan   

  Learning task :  The learning of new concepts regarding the system of government 
  Learning purpose    Effective learning  
  A   Understand  Rereading is useful to come to understand the precise meaning of the 

new concepts, particularly when I focus on differences and similarities 
  B   Understand  When I have to make new concepts my own, then paraphrasing is helpful 

to obtain a more thorough understanding, because when I paraphrase I 
can connect it with what I already know 

  C   Understand  By organizing the new concepts in various lists, they will become more 
meaningful and easier to memorize 

  D   Memorize  When it concerns concepts that are diffi cult to grasp and diffi cult to 
memorize, then I will make a drawing or include symbols to enhance 
memorization 

  Essential criterion : 
 When I understand the new concepts, then I can “picture” them in my head. When I have 
learned the new concepts, then I can “lecture” them to myself 
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   The examples presented in the Tables  8.3 ,  8.4 , and  8.5  show how general knowl-
edge of the learning process can be used to set up learning plans. Moreover, the 
particular learning experiences that someone encounters as a result of a learning 
plan can be observed, analyzed, and evaluated to develop general knowledge of the 
learning process further. 

 The examples presented in the Tables  8.3 – 8.5  show some worked-out learning 
plans in that the Learning Plan Tool  was   fi lled in reasonably comprehensive. 
However, it seems unlikely that students who begin to direct their learning will be 
able to provide for such comprehensiveness. Also, students with simple-level gen-
eral knowledge of the learning process, such as the imaginary student Lena, can be 
expected to begin to direct their learning by providing a partially described learning 
plan. Moreover, for students such as Lena, directing their learning via a partially 
described learning plan may be helpful for them to overcome  habitual learning   in 
that they have to begin to think through some aspects of their learning in advance 
instead of doing what they are accustomed to do. Examples of partly described 
learning plans, which can consist of fragmentary or incoherent general knowledge 
of the learning process and a preliminary essential criterion in that it is stated as a 
question, are presented in the framework below. The purpose of partly described 
learning plans is that students learn to focus on the possibility of directing their 
learning and it can support them in analyzing learning experiences. 

 Three Examples of Partially Described Learning Plans 
 If I reread subject matter, I need to focus on what is essential information. 
 Essential criterion: when do I have obtained the essence of information? 
 I learn subject matter by asking myself questions about it. 
 Essential criterion: when do I have obtained correct questions and responses? 
 When I summarize  subjec  t matter, it has to be logical. 
 Essential criterion: when do I have obtained the logic in information? 

  Finally, to help students regarding the examination of learning experiences that 
are the result of the setting up of learning plans, questions can be asked such as 
“What else could you have included in the learning plan and why?”  

8.4     Using the Learning Plan to Infer Learning Activities 

 Although beyond the scope of this book, it seems only fair to give an idea of how a 
learning plan could be used to set up an action plan to manage the learning activi-
ties. In Table  8.6 , an example is provided by using Table  8.5 , in which the  essential 
criteria   are used to infer useful what-to-do activities and checking activities, on the 
basis of which an action plan is set up.

8.4 Using the Learning Plan to Infer Learning Activities
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   The learning activities in the example of Table  8.6  are inferred from the essential 
criteria and they indicate that the periodic table is understood when its concepts can 
be mentally pictured and when its logic has become clear. In the action plan, the peri-
odic table is divided into sections (e.g., by using the sections of the periodic table) that 
can be considered to be accomplished when mental pictures and logic are obtained. If 
progress is not obtained in this way, then the sections may need to be adjusted (e.g., 
working with smaller sections) or more time may be needed to “picture” the concepts 
and state the logic behind the periodic table. On the other hand, if progress is obtained 
quickly, then, for instance, larger sections can be constructed.  

8.5     Enabling Students to Set Up Learning Plans 
in a Stepwise Fashion 

 Learning how to direct one’s learning by fi lling in the Learning Plan Tool can be 
supported through the Metacognitive Learning Model. In this model, the teacher 
provides information about how to set up a learning plan and, accordingly, the stu-
dents will write down the function of the components of the Learning Plan Tool in 
their own words to come to understand what these components mean. Moreover, 
since it can be expected that it will require several practice opportunities to learn to 
set up a learning plan, a teacher can include the Metacognitive Learning  Model   
every now and then for a couple of minutes at the end of a lesson. 

    Table 8.6    An example of the setting up of an action plan   

  Learning task :  The learning of the periodic table in chemistry 
  Learning plan    Inferred learning activities    Action plan  
  Essential 
criterion  

  What to do    Checking  

 When I 
understand new 
concepts, then I 
can “picture” 
them in my head 

 I will need to 
study the  per  iodic 
table to get an 
overview of the 
concepts included 

 Assess if I can 
picture the 
overview of the 
periodic table in 
my head 

 Study (i.e., reread, paraphrase, 
and list) the periodic table to 
understand the overview and then 
divide it in sections that can be 
studied separately 

 When I have 
learned new 
concepts, then I 
can “lecture” 
them to myself 

 Also, I will need 
to ask myself, 
“Have I truly 
understood the 
concepts?” 

 Assess if I can 
picture the 
concepts in my 
head 

 Study the fi rst section until it can 
be mentally pictured. Study the 
next section in the same way. State 
the logic of the concepts in these 
two sections in relation to the 
periodic table and note it down. 
Study the third section until it can 
be mentally pictured. Check the 
fi rst, second, and third section to 
state the logic. Etcetera 

 And, I will need 
to ask myself, 
“Do I understand 
the logic behind 
the periodic 
table?”    

 Assess if I can 
lecture the logic 
of the periodic 
table to myself 
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 For example, imagine a teacher who has provided a lecture and held a classroom 
discussion regarding the subject matter of a chapter in a schoolbook that the stu-
dents will have to learn for a test. At the end of the lesson, the teacher can spend a 
few minutes on informing his or her students about the Learning Plan Tool and then 
have the students write down the fi rst learning purpose and what is needed to learn 
effectively—“how can you study the information in the chapter most effectively for 
the test?” The  homework   for the next day consists of the  studying   of the chapter and 
the writing down of the learning experiences. The next day, at the end of the lesson, 
the teacher can ask the students to fi ll in, on the basis of their learning experiences, 
the second learning purpose and what is needed to learn effectively—“how to fur-
ther study the information in the chapter most effectively for the test?” Finally, on 
the third day at the end of the lesson, the teacher can ask the students to fi ll in the 
third learning purpose and what is needed to learn effectively—“how to effectively 
memorize the information that has been studied for the test?” 

 When teachers of various school subjects repeat this procedure regularly with a 
variety of learning tasks, then it can be expected that students will gradually learn 
how to set up learning plans. As a result, the students can also further develop their 
general knowledge of the learning process. This process of gradually learning how 
to set up learning plans is illustrated in Fig.  8.2 , in which A represents classroom 
activities and  homework   situations and B represents actual test situations.

   Giving students the opportunity to practice how they can set up and examine 
learning plans, as illustrated in Fig.  8.2 , can also include that the students describe 
the obtained learning performances and the effectiveness of the learning plans. Such 
descriptions can bring about information regarding whether the learning plan was 
useful. That is, students can ask themselves whether the  learning   plan did provide 
for effective learning performances in terms of coming to understand subject matter 
and obtaining satisfactory grades (see also the Learning Evaluation Tool and the 
 Learning Evidence   Tool in Chap.   7    ). Questions that can support the examination of 
learning-plan effectiveness are

Teacher: Student:

Informing about setting
up a learning plan

Writing down the learning
plan components in
one’s own words

Setting up and examining
learning plans

A. Practice opportunity
A. Setting up and
examining learning
plans

B. Practice opportunity

A = Classroom activities and homework
B = Tests

B. Setting up and
examining learning
plans

  Fig. 8.2    Schematic overview of the Metacognitive Learning Model to learn to set up learning plans       
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 –    What did you experience—e.g., what happened?;  
 –   what strikes you as important—e.g., what was essential regarding the learning 

task?; and  
 –   what was or was not effective—e.g., in what way was effective learning enabled 

and/or hindered?     

8.6     Cognitive Overload Reduction 

 Although  students   can use the Metacognitive Learning Model to gradually learn 
how to set up and examine learning plans to direct their learning, they may still 
encounter serious cognitive overload due to the many components that are often 
included in learning plans and that need attention when the learning experiences are 
being examined. That is, although the Learning Plan Tool presented in this chapter 
can be considered as a fi rst means to decrease cognitive overload in that it organizes 
the learning purposes, cognitive overload can still be expected to occur when the 
learning plan results are examined. To this end, the attention-shifting activities of 
segmenting and weeding can be used to decrease cognitive overload further. 

 Figure  8.3  shows how the learning experiences as a result of having set up a learn-
ing plan (i.e., the circle) can be divided into several components that require attention 
with regard to the examination of the  various   learning-plan results. That is, a learning 
experience regarding a particular learning purpose of the learning plan is being seg-
mented (i.e., the triangles at the periphery). Now instead of trying to consider the 
learning experiences of each learning purpose as a whole, one can focus on, for 
instance, the beginning, particular study and memorization  technique  s, particular 
learning concepts, and the ending of a particular learning purpose. In this way, the 
learning experience concerning a particular learning purpose is divided while keep-
ing the structure and this can facilitate the examination of this learning experience.

   Another option to reduce cognitive overload when examining the learning-plan 
experiences is by weeding. Figure  8.4  shows how several, related components of a 
learning experience can be taken together to reduce cognitive overload (i.e., the 

  Fig. 8.3    Segmenting to reduce cognitive overload       
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square in the second image). For example, by taking one aspect of the learning 
experience such as what went well regarding the beginning, certain study and 
memorization techniques, learning concepts, and the ending of a particular learning 
purpose. Accordingly, another aspect can include that what did not go as intended. 
In this way, the intentions of a learning purpose can be considered through a com-
pound  part   and this can be helpful for the examination of learning plans.

8.7        Providing for Continuation by  Writing to Learn   

 In addition to the previous sections on writing to learn, in this paragraph some fi nal 
remarks will be presented regarding the use of a  learning journal   to learn to direct 
learning. When students seriously set to work to learn to direct their learning, they 
will have to compile many  notes   with regard to the planning of effective learning. 
To this end, students can collect a permanent record of their learning plans and the 
learning experiences involved by keeping a special section in their learning jour-
nals. Moreover, when students are specifi cally instructed how they can keep a learn-
ing journal, then they are more likely to know how to collect information that 
enables them to keep track of their learning with regard to the setting up of learning 
plans and the directing of their learning. The following order of activities is pro-
posed for this special section in the learning journal.

 –    Filling in the Learning Plan Tool to set up a learning plan;  
 –   Providing a short description of the context of the learning task in the learning 

journal;  
 –   Describing one’s learning experiences briefl y though as explicitly as possible in 

the learning journal by answering the following questions: “How did you go 
about to learn the subject matter? (i.e., to enable observation and analysis of the 
learning experiences) and “Why do you think that the learning plan did or did not 
work as expected?” (i.e., to enable evaluation of the learning experiences).    

  Fig. 8.4    Weeding to reduce cognitive overload       
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 Also, by keeping such a  learning journal  , students can construct, from time to 
time, an overview of what is essential in the setting up of learning plans. It is expected 
that they will need these overviews to obtain a better understanding of what is needed 
to learn effectively. Of course, the extensiveness of the overview may depend on a 
student’s level of general knowledge of the learning process. For example, students 
with less explicit and explainable general knowledge of the learning process may 
fi nd it more diffi cult to answer the above-mentioned  second   question, which requires 
reasoning, than students with more explicit and explainable general knowledge of the 
learning process. These students can learn, in the course of time, to  summar  ize (cf., 
Garner,  1985 ) what is essential in the setting up of learning plans to develop explana-
tory and systematized general knowledge of the learning process.  

8.8     To Conclude 

 In this chapter, it was presented how students can make use of general knowledge of 
the learning process by setting up learning plans to direct their learning. It was 
emphasized that learning plans should include information about the best way in 
which effective learning performances could be obtained. It was argued that it is 
essential to have students focus on the effectiveness of learning separately from the 
effi ciency of learning activities for them to be able to understand more clearly what 
is involved in  learning how to learn   while reducing  cognitive overload  . In other 
words, by fi rst focusing specifi cally on general knowledge of the learning process, 
it can become easier to know what to do in that it is made more explicit. 

 In this chapter, instructional implications and suggestions in line with the theory 
of metacognitive learning were given with regard to the support of students who are 
learning to set up learning plans. In the next chapter, an overview of the instruc-
tional implications and suggestions regarding the educational theory of metacogni-
tive learning will be presented to contribute further to the  possibilities   of teaching 
students to develop their general knowledge of the learning process.        

 Summary 
     1.    Focusing in particular on how to set up a learning plan to direct learning.   
   2.    Using the Metacognitive Learning Model to learn to formulate and exam-

ine learning plans.   
   3.    Learning to set up learning plans by reducing  cognitive overload   and mak-

ing use of  writing to learn  .     

8 Directing Learning by Setting Up a Learning Plan
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    Chapter 9   
 Epilogue: Metacognitive Learning 
from an Instructional Perspective                     

              In this book, the development  of   general knowledge of the learning process has 
been presented by providing instructional implications and suggestions in line with 
the educational theory of metacognitive learning. In the educational theory of meta-
cognitive learning, it was pointed out that students can differ in their level of general 
knowledge of the learning process. This chapter will begin with a summary of the 
main points of the educational theory of metacognitive learning. 

 Furthermore, in the theory of metacognitive learning it was proposed that teachers 
of all school subjects could regularly include metacognitive learning in their class-
room teaching to help their students in examining learning experiences to develop 
general knowledge of the learning process. Throughout this book, several instruc-
tional suggestions about how this could be done have been presented. In this chapter, 
these instructional suggestions are summarized to present an overview. 

9.1     The Main Points of the Educational Theory 
of Metacognitive Learning 

 The educational theory of metacognitive learning proposes to focus specifi cally on 
students’ development of general knowledge of the learning process. That is to say, 
a strict distinction was made between the development of general knowledge of the 
learning process and the executive processes of learning. This distinction was made 
in that it can be easier to explain to students that these are two different tasks that 
can be focused on separately. Accordingly, it was expected that specifi cally focus-
ing on general knowledge of the learning process as a means to what is needed to 
learn effectively, can reduce some of the  cognitive overload   that comes with attend-
ing to the learning process. A summary of the educational theory of metacognitive 
learning is presented in Table  9.1 .

   The development of general knowledge of the learning process can take place while 
taking into account three levels: (a) students showing pre-level general knowledge of 
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the learning process in that this knowledge is mostly absent, (b) students showing 
simple-level general knowledge of the learning process in  that   this knowledge is pres-
ent but mostly  implicit  , and (c) students showing complex-level general knowledge of 
the learning process in that they have an understanding of this knowledge and thereby 
can make use of it consciously for most of the time. Complex-level general knowledge 
of the learning process is explicit and explanatory, and can thereby become system-
atized. In the chapters fi ve through seven, instructional support regarding the develop-
ment of general knowledge of the learning process to a next level were presented 
through the transmission of information about study and  memorization techniques  , 
learning concepts, the obtaining of  learning evidences  , and by having the students 
practice this through the Metacognitive Learning Model. 

 The Metacognitive Learning Model can provide for structure and support when 
students are learning to  observe  ,  analyze  , and evaluate their learning experiences 
with the aim to develop general knowledge of the learning process. Further instruc-
tional means of support that can be used in relation to the Metacognitive Learning 
Model are the activity tools, reduction of  cognitive overload   via segmenting and 
weeding, and the use of  writing to learn   by keeping a  learning journal  . 

 Finally, instructional implications regarding the development of general knowl-
edge of the learning process were also provided by having students learn to set up 
learning plans that can enable them to direct their learning. That is, learning plans 
are including general knowledge of the learning process in that these plans prescribe 
what is needed for someone to effectively learn for a particular learning task (i.e., 
 metacognitive conditional rules  ) and when the intended effect can be considered to 
be accounted for (i.e.,  essential criteria  ).  

9.2     Instruction Focused on the Development of General 
Knowledge of the Learning Process 

 To help students to develop general knowledge of the learning process by taking 
into account individual differences,  an   instructional line was presented.

   Table 9.1    Summary of the educational theory of metacognitive learning   

 The educational theory of metacognitive learning 

 Learning students to develop general knowledge of the learning process while taking into 
account their different levels by focusing on 
  Explicitness   and 
 explanations   

 –  To develop an understanding of general  knowled  ge of the learning 
process 

 Learning students to direct their learning by setting up learning plans that include general 
knowledge of the learning process by using 
  Metacognitive 
conditional rules  , 
 metacognitive 
theories  , and 
 essential criteria   

 – To advance effective learning of one’s own accord 
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    1.    Coming to understand that learning can be considered as a process by focusing 
on general knowledge of the learning process through the observation of study 
and, in particular, memorization  technique  s in learning experiences (i.e., imagi-
nary student Lucy);   

   2.    Coming to understand general knowledge of the learning process through the 
 analyses   of learning experiences in that the information obtained from the learn-
ing experiences is made (more) explicit by referring to learning concepts (i.e., 
imaginary student Lena);   

   3.    Coming to understand general knowledge of the learning process thoroughly  
through the evaluation of learning experiences to construct  metacognitive condi-
tional rules   and  metacognitive theories   (i.e., imaginary student Tim).    

  This  basic instructional line   was proposed to help students to develop general 
knowledge of the learning process through differentiated instruction. A schematic 
overview of this basic instructional line is presented in Table  9.2 .

   Table  9.2  shows that the  basic instructional line   includes three kinds of instruc-
tion: (a) helping students who show pre-level general knowledge of the learning 
process to notice the existence of general knowledge of the learning process by 
focusing on the memorization (and study) techniques in their learning experiences; 
(b) helping students showing simple-level general knowledge of the learning pro-
cess to develop more explicit general knowledge of the learning process by focusing 
on the learning concepts in their learning experiences; and (c) helping students 
showing complex-level general knowledge of the learning process to develop 
explanatory and systematized general knowledge of the learning process by focus-
ing on the  learning evidences   (i.e.,  metacognitive conditional rules   and  metacogni-
tive theories  ) that  can   be deduced from their learning experiences. By distinguishing 
between these three kinds of instruction, it can be expected that the teaching of 
metacognitive learning will be more adjusted to students’ individual differences. 
Moreover, being able to teach in line with these individual differences seems essen-
tial for a subject such as general knowledge of the learning process because this can 
be diffi cult material for students to grasp. That is, from a student’s point of view, 
general knowledge of the learning process may concern “invisible” processes. 
Therefore, it can be expected to be helpful for students when they can begin at their 
own level of general knowledge of the learning process. Next, teaching can further 
support students’ development of general knowledge of the learning process by 
progressing in small steps while introducing multiple forms of support, as presented 
in Table  9.3 , in order for students to understand and internalize it.

   Table  9.3  shows the instructional components to support individual students to 
progress in developing general knowledge of the learning process, each of which 
consists of an instructional line in itself. That is, differentiation in instruction can be 
achieved by a differentiation in focus, examination of learning experiences, and in 

   Table 9.2    Summary of the 
 basic instructional line   of 
metacognitive learning  

  Lucy   Noticing  Memorization (and study) techniques 
  Lena    Explicitness    Learning concepts 
  Tim    Explanations     Learning evidences   

9.2 Instruction Focused on the Development of General Knowledge of the Learning…
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 writing to learn  . This means for students showing pre-level general knowledge of 
the learning process that they are informed about memorization (and study) tech-
niques, that they are supported in learning to  observe   their learning experiences, and 
that they are supported in learning to write by writing down that which is necessary 
to be able to understand and retain learning experiences. Students showing simple- 
level of general knowledge of the learning process are informed about learning con-
cepts, supported in learning to  analyze   their learning experiences, and supported in 
understanding and retaining their learning experiences by writing down their learn-
ing experiences as explicitly as possible. Finally, students showing complex-level 
general knowledge of the learning process are supported in focusing on  learning 
evidences   by learning to  evaluate   their learning experiences and by learning to write 
down their evaluations as  metacognitive conditional rules   and  metacognitive theo-
ries  . In other words, these three instructional components are related.  

9.3     Instruction Focused on Learning to Direct Learning 

 Besides the development of general knowledge of the learning process, instruc-
tional implications were also presented regarding the directing of learning through 
the setting up of learning plans. In this respect, it was assumed that when general 
knowledge of the learning process becomes more explicit, then  it   would be easier to 
use it to set up functional learning plans. To be functional, learning plans need to 
include a set of metacognitive conditional rules or metacognitive theories that state 
which general knowledge of the learning process can be appropriate for a learning 
task, and  essential criteria   that state when the intended effect can be considered to 
be accounted for. To set up such functional learning plans, explicit and explanatory 
general knowledge of the learning process is required. However, it seems that partly 
constructed “learning plans” can also be made by students with some degree of 
explicit general knowledge of the learning process, as shown in Fig.  9.1 .

   Instruction aimed at helping students to develop general knowledge of the learn-
ing process and to set up learning plans should take into account that the students 

    Table 9.3    Summary of the instructional components regarding metacognitive learning   

  Basic instructional 
line    Instructional components 

 Understanding  Focusing  Examining 
  Writing to 
learn   

 Lucy—noticing  Memorization (and study) techniques  Learning to 
 observe   

  Necessitous 
writing   

 Lena— explicitness     Learnin  g concepts  Learning to 
 analyze   

  Explicit 
writing   

 Tim— explanations     Learning evidences    Learning to 
 evaluate   

  Explanatory 
writing   
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are likely to progress in small steps because metacognitive knowledge is known to 
develop slowly (Brown,  1987 ; Schneider,  2008 ; Weil et al.,  2013 ). Therefore, it  can 
  be  ex   pec  ted that it will take some time for students to become profi cient not only in 
developing explicitly explainable and systematized general knowledge of the learn-
ing process, but also in using this knowledge to set up learning plans that can direct 
their learning. This raises the question of at what age students can learn to set up 
such learning plans. Although research studies suggest that metacognitive knowl-
edge can be found in young children (i.e., primary education), on the basis of their 
teaching experiences the teacher trainers described in Chap.   2    , reckoned that the 
teaching of general knowledge of the learning process seems in particular suitable 
for  adolescents  . 

 Research in cognitive  develop  ment (Keating,  2004 ) and cognitive  neuroscience   
suggests  the            same (Casey, Tottenham, Liston, & Durston,  2005 ; Giedd et al.,  1999 ; 
Steinberg,  2005 ; Weil et al.,  2013 ). In the last decade, great  p   rogress   has  b  een made 
in the understanding of the neuroanatomical changes in the  adolescent   brain, primar-
ily through technological improvements such as fMRI’s neuroimaging. For instance, 
these techniques have shown that the adolescent’s brain undergoes signifi cant changes 
in both its structural architecture and its functional organization. The structural archi-
tecture of the adolescent brain shows maturation of, in  partic  ular, the prefrontal cortex 
and the lateral temporal cortices. The prefrontal cortex, which is located approxi-
mately behind the forehead and the eyes, is associated with higher- order functioning 
such as decision-making, hypothesis formulation, risk calculation, and social behavior. 
The lateral temporal cortices, which are located approximately behind the temple 
and the ears, are associated with attention, memory, and language. The brain archi-
tectural changes in adolescence consist primarily of the elimination of overabundant 
synapses so that increased progression can take place. That is, non-functional synapses 
are eliminated to fi ne-tune the functional connections. This suggests that the experi-
ences in adolescence regarding higher- order functioning and  learning how to learn   
can exert a positive infl uence on the development of these brain functions in terms of 
strengthening relevant synaptic connections. 

Level of development:

(a) Going towards explicit
general knowledge
of the learning process

(b) Explicitly explainable
(and systematized)
general knowledge
of the learning process

Metacognitive
conditional rules

(and metacognitive
theories)

Learning
plan

Effective
learning

Partly
constructed

learning
plan

Effective
learning

Fragmentary but
explicit general

knowledge of the
learning process

  Fig. 9.1    Schematic overview on learning how to direct learning       
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 Particularly, the core of the adolescent’s cognitive development appears to be in 
the attainment of a more fully conscious and reasoning mind. That is, neuroscien-
tifi c overviews on cognitive development in  adolescen  ce (e.g., Steinberg,  2005 ; 
Zull,  2002 )  show  ed increased development in the areas of reasoning, information 
processing, and specialized knowledge construction. For example,  adolescents   can 
become better in making logical deductions (e.g., giving arguments) and problem 
solving (e.g., fi nding solutions and making decisions). Also, adolescent students 
can become more capable of abstract, multidimensional, planned, and hypothetical 
thinking. In this respect, since the frontal cortex specializes in thinking thinks 
through, adolescent students can become increasingly better capable of understand-
ing their general knowledge of the learning process. This has to do with the func-
tioning of the frontal cortex that enables adolescents to become much better in 
overseeing learning and its development. This suggests that both a focus on the 
development of general knowledge of the learning process and inquiry-based 
instruction seems particularly right for adolescent students in terms of that it can be 
a very useful frontal-cortex training.  

9.4     Fitting Metacognitive Learning into Daily Teaching 
Practices 

 So far, an overview of the instructional lines for metacognitive learning has been 
presented in this chapter. In doing so, it was assumed that instruction could have an 
impact on students’ ability to become independent learners that are capable to learn 
effectively of their own accord. It has been argued throughout this book that this is 
the primary goal of the teaching of metacognitive learning. Besides instructing stu-
dents in line with their level of general knowledge of the learning process, it also 
seems vital that students learn to internalize this knowledge. That is, students  sh  ould 
be provided with opportunities to experience what the development of general 
knowledge of the learning process encompasses. To this end, the teaching of meta-
cognitive learning can include continuality and valuableness so that the develop-
ment of general knowledge of the learning process can become a lifelong custom 
for students. 

 The concept of continuality refers to the development of general knowledge of the 
learning process and the directing of one’s learning in that these are  lifelong learning   
processes that continually need attention to obtain further progress. Moreover, due to 
the “invisible” character of general knowledge of the learning process, prolonged 
attending to this knowledge seems to be the way for students to become able to both 
develop and use it. Therefore, to get into the habit of attending to the development of 
general knowledge of the learning process is likely to require continuality in terms of 
regularly focusing on this knowledge. 

 Highly related to continuality is the concept of valuableness. Valuableness refers 
to whether or not it is considered to be worthwhile to focus on the development of 
general knowledge of the learning process. Of course, when students think that this 
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knowledge is valuable, then they are likely to focus on this knowledge regularly. 
According to the teacher trainers, whose remarks were presented in Chap.   2    , stu-
dents are likely to  value   metacognitive learning when they see that they have become 
better learners in that they have experienced that their present way of learning can 
be improved. This raises the question of how teachers can help students in recogniz-
ing the surplus value of metacognitive learning. This question seems particularly 
thorny since some of the teacher trainers anticipated that the students’ fi rst reaction 
would be against the grain. In this respect, both the educational materials presented 
in this book and the instructional implication, such as frequently giving students 
time to consider their learning experiences, are likely to show to students why meta-
cognitive learning can have value for them. The educational materials and the  learn-
ing journal   seem necessary in this respect because they can give students something 
to go by on, which seems particularly essential when dealing with an “invisible” 
subject such as general knowledge of the learning process. 

 Regarding the issue of frequently giving the students an opportunity to consider 
their learning experiences, the reader may now wonder that if all one has is a ham-
mer, everything looks like a nail (Maslow,  1966 )—in  o  ther words, should teachers 
devote a large amount of their daily teaching time to metacognitive learning? To 
reassure the reader, this has not been the intention of the instructional implications 
presented in this book. On the contrary, it was suggested that the teaching of meta-
cognitive learning can take place by regularly spending the last ten or so minutes of 
a lesson on metacognitive learning. For example, imagine a teacher who has fi n-
ished a lecture on a particular subject and then informs his or her students that  th  ey 
have to learn the essence of this lecture for  homework  . At the end of the lesson, the 
students are given a few minutes to recall previous learning experiences on the writ-
ing of a summary to capture the essence of lectures. The next day, another 10 min 
can be reserved to have the students discuss or write down their learning experi-
ences regarding yesterday’s homework of making of a summary. This example may 
show how metacognitive learning can be included within one’s teaching on a regu-
lar basis while it would not need to take up much of the time, provided that students 
can write down their experiences in a  learning journal  . In this way, the students can 
collect their learning experiences regarding multiple subjects and school subjects. 
More importantly, instructed in this way, metacognitive learning can become an 
integrated component of students’ school-learning routines.  

9.5     Some Final Remarks 

 Throughout this book, it has been argued that it is important for students to develop 
general knowledge of the learning process. That is, metacognitive knowledgeable 
students are expected to learn effectively, which is useful for  lifelong learning  . This 
now brings forth the question of what is to be understood by a metacognitive knowl-
edgeable student. 
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 At fi rst glance, the answer to this question may appear simple in that metacogni-
tive knowledgeable students can learn and advance their learning of their own 
accord. However, this answer leaves room for obscurity. For example, how is learn-
ing of one’s own accord defi ned in this answer? Does it implicate that one can 
always achieve the best marks or that one can at least achieve passing marks? For 
example, take the imaginary student Lena, who started the school year with excel-
lent marks though her marks deteriorated rapidly after a few weeks. At the end of 
the school year, it seemed that she would not be able to pass to the next grade in this 
way. Next, Lena started to learn seriously and was able to move up to the next grade. 
So, all seems well and good and apparently, Lena can learn of her own accord. 
However, does it make her a metacognitive knowledgeable student? She certainly 
appears to have some very functional general  knowledge   of the learning process at 
her disposal, though she only brings it into practice when she thinks it is necessary. 
Therefore, she seems to be missing the opportunity to develop  expertise   in learning 
in that an expert learner can learn effectively also in new or unfamiliar situations, by 
obtaining satisfactory marks (i.e., the best marks when taking into account a par-
ticular student and a particular school subject). In other words, a metacognitive 
knowledgeable student is focused on his or her development of general knowledge 
of the learning process on a more regular basis. 

 This example of the imaginary student Lena also calls for a critical discussion of 
schooling. Most people would agree that students attend school to advance in learn-
ing and thinking. In schools, students are given the opportunity to construct knowl-
edge and grow cognitively. For this purpose, students receive all kinds of feedback 
via corrections and  explanations   provided by their teachers, fellow students, com-
puter tests, and etcetera. And although in most schools today students are told that 
they need to focus on  learning how to learn  , it is not yet common practice to specifi -
cally address students’ development of general knowledge of the learning process. 
Since the studies described in Chap.   3     have shown that students can be often inex-
plicit about their general knowledge of the learning process, which can make it 
diffi cult for them to advance this knowledge to a higher level of their own accord, 
express attention to this knowledge in schools seems advisable. 

 In the previous chapters, the road towards a metacognitive knowledgeable stu-
dent was described via a three-phased process that is depicted in Fig.  9.2 . Figure  9.2  
shows that the fi rst step in the three-phase process includes the development of 
general knowledge of the learning process by noticing its existence in that one 
becomes able to observe learning experiences in learning situations. The second 
step includes the obtaining of explicit general knowledge of the learning process by 
becoming able to express this knowledge clearly. The fi nal step includes the obtain-
ing of explanatory or functional general knowledge of the learning process by 
deducing learning  evide   nces   from learning experiences that can provided for sys-
tematized general knowledge of the learning process.

   Becoming a metacognitive knowledgeable student means being regularly focused 
on obtaining explicit and explanatory general knowledge of the learning process by 
developing  metacognitive conditional rules   and metacognitive knowledge. Accordingly, 
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the metacognitive knowledgeable student can use this knowledge to direct his or her 
learning, which seems important for school and future learning. It has also become 
clear from neuroscientifi c studies that it can be advantageous for  adolescent   students  
to develop the prefrontal cortex further, which can be achieved through, among other 
things, the development of general knowledge of the learning process. To become a 
metacognitive knowledgeable student, students need to be taught how to develop gen-
eral knowledge of the learning process and how they can direct their learning. 

 Finally, the question of whether the educational theory of metacognitive learning 
does agree with the development of lifelong learners can be raised. According to 
James (2008), teaching students how to learn could include (a) making learning 
explicit, (b) promoting learning autonomy, and (c) focusing on the learning process. 
In describing the educational theory of metacognitive learning, learning was made 
explicit by focusing on the development of general knowledge of the learning pro-
cess and the setting up of learning plans. Moreover, the activity tools were presented 
as possible means to help students to increase their learning autonomy because they 
can use these activity tools of their own accord. Finally, the Metacognitive Learning 
Model was presented which can be used to enable students to focus specifi cally on 
the development and use of general knowledge of the learning process. 

 In concluding, the purpose of this book was to describe an educational theory 
specifi cally focused on the development of general knowledge of the learning pro-
cess. In doing so, instructional implications and suggestions as well as educational 
materials were presented as possible means to achieve this end. Some fi nal remarks 
are presented below regarding the purpose of this book. 

Explanation

Explicitness

Noticing

Learning
experiences

Learning
situations

Explicit GKLP

  Fig. 9.2    Theoretical model of the development of general knowledge of the learning process       
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9.5.1     Express Attention to the Development of General 
Knowledge of the Learning Process in School Learning 

 Since the construct of general knowledge of the learning process can be considered 
to be a diffi cult construct in that is related to consciousness and mental processes, in 
schools there might be a recoil from teaching it. That is, it can be thought of as a 
diffi cult subject in that it can be diffi cult to make it concrete for students. In this 
book, potential means that can make the development of general knowledge of the 
learning process more concrete have been offered such as the examples that  showed   
the participating students’ responses of general knowledge of the learning process 
and the instructional suggestions and educational materials. Moreover, the educa-
tional materials were designed especially to meet students’ diffi culties with an 
“invisible” construct in that these materials can help them to verbalize and visualize 
their thoughts concerning learning experiences.  

9.5.2     Express Attention to the Development of General 
Knowledge of the Learning Process in the Classroom 

 Educational psychology researchers have emphasized the importance of meaningful 
learning. Meaningful learning is learning aimed at adding, changing, and improving 
 cognitive knowledge   by ensuring that the subject matter is understood. That is, sub-
ject matter is understood when it is functional in that one can apply it and use it for 
thinking. Meaningful learning can enable the construction of well- organized cogni-
tive knowledge and thereby enable the development of domain expertise. 

 Regarding metacognition, research studies showed that students can be taught to 
focus on their metacognitive knowledge within the school subjects such as physics 
(e.g., White & Frederiksen,  1998 ),  wr     itten composition (e.g., Scardamalia, Bereiter, 
& Steinbach,  1984 ),  m        athematics (e.g., Schoenfeld,  1992 ), and  hist  ory (cf., 
Bransford, Brown, & Cocking,  2000 ).  H        owever, some researchers have been draw-
ing attention to the fact that students are not easily inclined to focus on their meta-
cognition. For example, students may experience that the learning of subject matter 
and the focusing on one’s metacognition means doing two completely different 
tasks, which can cause for feelings of confusion and cognitive  ov         erload   (Paas, 
Renkl, & Sweller,  2004 ; Prawat,  1991 ). 

 Also,  re  search on  adolescents   and their brain functioning suggests that adoles-
cent students can fi nd it diffi cult to plan, organize, make decisions, and understand 
other  p     eople (Blakemore & Firth,  2005 ). In translating these fi ndings to general 
knowledge of the learning process, it seems that students can be expected to focus 
on this knowledge when instructed to  d  o so, however, most likely without under-
standing its full benefi ts. 

 Therefore, regularly providing students with opportunities to  observe  ,  analyze  , 
and  evaluate   their learning experiences in each school subject can be considered to 
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be vital for students to learn to add, change, and improve their general knowledge 
of the learning process so that it becomes well organized and that it enables the 
development of learner  expertise  . That is, it can become meaningful for them.  

9.5.3     Express Attention to the Development of General 
Knowledge of the Learning Process beyond School 
Learning 

 In this book, it has been argued that express attention to the development of general 
knowledge of the learning process is particularly suitable for  adolescent   students 
because this knowledge can help them to direct their learning and to advance their 
own learning. That is, it can help them to look beyond that what they know about 
their own learning. 

 Metacognitive learning could also be useful in adult education, however, little infor-
mation was provided on this subject. For adults to keep up with work demands, soci-
etal demands, and new developments in computing, communicating, and etcetera, 
being able to develop and advance learning also seems important. That is, the changes 
within our society occur in such a rapid speed that the learning of new knowledge will 
be a continual endeavor. In this respect, the latest research results in  neuroscience   
showed that the brain has an astonishing  capacity   to improve itself continually, called 
plasticity.  Plasticity   of the brain can enable that adults achieve not only new accom-
plishments, but also increased brain capacity. Therefore, adults can also expect to 
profi t from express attention to the development of their general knowledge of the 
learning process  to   advance in effective learning.        
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                         Appendix: Educational Materials 

    The Task Analysis Tool 

 Interpretation 

 Organization 

 Prerequisites  Possibilities  Presentation 

  Step 1: Infer purpose  
 Associating 
 Discriminating 
 Elaborating 
 Applying 
 Solving 
  Step 2: Identify content  
 Introductions 
 Relevancies 
 Expressions 
 Procedures 
 Elaborations 
 Conclusions 
 Transitions 
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       The Learning Evaluation Tool 

  Learning-task demand:  

  Learning technique:  

  Description    Summarization circle    Scoring  

 1. To understand subject matter it did/did not work 
because ………………………………………… 
 …………………………………………………… 

  

1

2

3

4

5

    

 ⦁ Great 
(≥80 %) 

 2. To process subject matter it did/did not work 
because …………………………………………… 
 …………………………………………………… 

 ⦁ Somewhat 

 3. To memorize subject matter it did/did not work 
because ………………………………..………… 
 …………………………………………………… 

 ⦁ Poor 
(≤40 %) 

 4. To perform satisfactorily it did/did not work 
because …………………………………………… 
 …………………………………………………… 
 5. Concentration—confi dence:  yes/ no  
  Metacognitive conditional    rule    :  

       The Learning Evidence Tool 

  

Learning-task demand:
Learning technique:

Description Mean score Y-as

Great

Somewhat

Poor

1 2 3 X-as
Metacognitive theory:
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   The Learning Plan Tool

  Learning task:  

  Learning purpose    Effective learning  

  A  
  B  
  C  
  D  
  Essential criterion:  

Appendix: Educational Materials
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