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Introduction

The activity of note taking can be considered part of Writing Across
the Curriculum. It crosses over all disciplines and has the two characteristics
of Writing Across the Curriculum: note taking helps students learn, and note
taking helps students learn to write.

Even though techniques for understanding and writing texts are widely
taught and practiced throughout a student’s school and university career, very
few students are taught even basic “note taking” skills. This despite the fact
that students are expected to take extensive notes during their courses across
the curriculum, and despite the recognized usefulness of note taking for stor-
ing, learning and thinking about what is being taught.

The functional complexity of note taking has not been sufficiently ac-
cepted by researchers and teachers, undoubtedly because the representation
concerning the knowledge and skills it involves has been minimized. Too of-
ten, note taking is seen as the rapid transcription of information by using a few
condensing techniques, such as shortened words and substitution symbols, for
the creation of an external memory whose only importance will be its later use.
The work presented in this article shows that we can go much further than this
minimalist view.

This paper provides an overview of the research carried out in the
fields of cognitive psychology, linguistics, and teaching science relevant to
this specialized form of writing (see also, Piolat & Boch, 2004). It briefly
presents four aspects of note taking: (1) the principal functions of note taking:
“writing to learn”; (2) the main note taking strategies used by students; (3) the
different factors involved in the comprehension and learning of knowledge
through note taking; (4) the learning contexts that allow effective note taking:
“learning to write.”

1. What are the functions of note taking?

Note-takers take notes to fulfill two major functions: to record infor-
mation and/or to aid reflection. Over and above the drawing up of a simple
memory aid, such as a shopping list, or a record of actions, such as a diary,
one of the major aims of note taking is to build up a stable external memory in
a form that can be used at a later date. Confronted with a diverse range of in-
formation-transmission situations, note-takers are striving to avoid forgetting
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something. Note taking is an essential tool in many information-transmission
situations. At the university level, which is the level we are interested in here,
note taking allows students to gather information from lectures, books, or any
other situation that they will later have to memorize or use in order to success-
fully complete their academic program. Storage methods vary from “copy-re-
gurgitate” strategies, which have proven to be effective from a scholastic point
of view, to more complex “reformulation-interpretation” strategies. These are
less frequently used by students (Boch, 1999; Van Metter, Yokoi, & Pressley,
1994), probably because they are more risky: it is more difficult to faithfully
reproduce the source information when this information has been reformulated
rather than simply transcribed.

The use of note taking to store transmitted information often over-
shadows another important role—reflection. Note taking is an effective infor-
mation-processing tool that is commonly used both in daily life and in many
professions (Hartley, 2002). As such, it contributes to the carrying out of a
range of intellectual processes, such as making judgments, resolving issues,
and making decisions. The taking of notes can aid time-consuming, real-time
thought processes, such as the resolution of mathematical problems. In this
respect, notes are similar to a rough draft in that they allow information to be
coded, thereby relieving mnemonic processes and consequently helping with
the development of the solution (Cary & Calson, 1999).

Primary schools, secondary schools, and universities provide their
students with no (or very little) help in acquiring the skills needed to success-
fully develop these two essential write-to-learn functions: (1) taking notes to
stabilize the knowledge to be acquired and reproduced during “course ques-
tion” type examinations and (2) taking notes to effectively resolve problems,
whether this is understanding complex documents, writing reports, or solving
algebraic equations.

2. How are notes taken?

The average writing speed of a student is around 0.3 to 0.4 words/
second, whereas a lecturer speaks at a rate of around 2 to 3 words/second.
Unless everything is said at dictation speed, or students develop exceptional
shorthand skills, teachers will never speak slowly enough for students to write
down everything that is said. As a result, students intuitively develop process-
es and methods that allow them to record the content of lessons. Without going
into detail about the linguistic processes used, which are well known, such
as the use of abbreviations, truncating long words, and apocopes, we would
like to briefly look at the markers in a speaker’s text that signal, more or less
explicitly, the importance of what is being said. Note-takers are very attentive
to these markers, which have a considerable influence on the quantity of notes
taken.
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The indicators that trigger note taking, identified by several research
studies using quantitative methods (Boch, 1999; Branca-Rosoff & Doggen,
2003) are the following:

*  Writing on the board: a very powerful indicator. (Teachers are well advised
to choose what they write on the board carefully, as it’s extremely likely to
be included in the note taking!)

* “Dictation”: when the teacher acts as if he or she is dictating the informa-
tion (slow delivery, low vocal register).

* Atitle of a section or a list or the listing of information (which, moreover,
are often written on the board).

* Definitions, catch phrases. (Even if students don’t understand them, they
overwhelmingly take notes on them.)

* Macro-textual planning indicators that organize and structure the classes
(expressions such as “firstly”/“secondly” or “first question”/“second ques-
tion”).

All these indicators are very much tied to written communication. We
can, moreover, assume that the information dealt with here has been subject to
note taking by the teacher beforehand. The student intuitively recognizes it as
important because the teacher has planned and often written it.

Alongside these indicators that trigger note taking, we can assume that
some forms discourage note taking. We consider the following as “inhibiting
indicators”:

» Parentheses or asides: sequences that do not contribute to the organization
of what is said and that we intuitively perceive as often being introduced
with a lower intentional register.

* Interaction in class between the teacher and the students (responses by the
teacher to students’ questions) or, worse, between students.

» Prosodic phenomena, which are symmetrically opposed to those that char-
acterize the trigger indicators: faster delivery, higher vocal register.These
indicators often accompany the asides, parentheses, and digressions.

» Hesitations in speaking, which are probably signs that what is being said
has not been planned by the teacher.

» Certain paraverbal indicators: when the teacher puts aside his or her notes
or walks around the classroom, the student statistically takes less trouble to
note what is being said at that time.

The point in common with all these inhibiting indicators is that they
are the product of a real, oral communication situation. Because of this, infor-
mation considered not planned because not written is not taken into account
by the student. Yet, we can assume that it’s during these moments that com-
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prehension hangs in the balance: examples and explanations are given that
could be useful to note. Teachers are therefore well advised, if they want such
information to be taken down as notes, to say so explicitly to their students or
use an explicit indicator such as “careful, this is important!”

In the case of the reading of texts, the favorable effect of various ele-
ments on comprehension, such as subtitle, numbering of the various parts, and
introductory expressions such as There are four types of ... (Sanchez, Lorch, &
Lorch, 2001) has been demonstrated. These indicators are used and also much
sought-after because they encourage the pinpointing of important ideas as well
as their organization within the text.

As already mentioned, one of the ways of responding to a note taking
situation is, when possible, to use a method for processing the information as
a whole (for a summary of the different methods, see Piolat, 2001). Neverthe-
less, it has been shown that most students, wishing to remain faithful to the
teacher’s words and in order to reproduce them during examinations, adopt a
linear method of note taking that gives the notes a relatively classic “textual”
appearance. This objective is particularly clear-cut in notes taken by students
at higher levels in the university system (Boch, 1999). The use of a variety of
note taking methods is much more common in the professional world.

3. How does note taking facilitate the study of the different factors that
play a role in the understanding and learning of knowledge?

In general, students take notes in order to record information that they
will need to learn at a later date. However, the result of taking notes is much
more than the production of a passive “external” information store, as the note
taking action itself is part of the memorization process and results in the cre-
ation of a form of “internal” storage (Kiewra, 1987). Furthermore, the taking
of notes seems to ease the load on the working memory and thereby helps
people resolve complex problems.

Note-takers are assumed to re-read their notes as many times as neces-
sary for them to learn their content. Several papers have been written describ-
ing the modalities of this activity, comparing different ways of using notes
(reading, highlighting, summarizing) and the impact of the different sources of
information that are used during this learning process (handouts provided by
the teacher, textbooks, student notes: Rickards, Fajen, Sullivan, & Gillespsie,
1997; Titsworth, 2001). The more the information learning process involves
understanding and transformation operations, the greater the intensity and ef-
fectiveness of the learning process. Thus, it is better to highlight notes than to
simply read them, and better again to summarize them (re-write them) than
highlight them (Kiewra, Benton, Kim, Risch, & Christensen, 1995).

In all of the situations that have been studied, the way notes are taken
is of the utmost importance. A matrix structure for recording information has
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proved to be more beneficial than an outline structure, which is in turn more
beneficial than the linear structure used by most students (see also Piolat, in
press; Robinson, Katayama, DuBois, & DeVaney, 1998; Ruhl & Suritky, 1995;
Smith & Tompkins, 1998). The highly favorable impact of a matrix structure
is similar to that obtained by the production of a keyword tree diagram (also
called a conceptual map: Gruneberg & Mathieson, 1997) during note taking
(Dye, 2000; Titsworth & Kiewra, 2004). The reworking of notes in order to
reinforce the structuring of knowledge also has an important effect on their ef-
fectiveness as a learning tool. The high degree of concentration needed for tak-
ing notes is another factor in explaining these results. Taking notes requires the
attention to be more precisely focused on the access, sorting, and coding of the
information than it would be when simply listening to a speaker or reading a
document (Piolat, Olive, & Kellogg, 2004). Comments made by students have
often referred to the fact that taking notes helps them remain attentive (van
Metter et al. 1994). If the note-taker is not satisfied with simply understanding
what is heard or read in an automatic and relatively shallow way, then, through
the understanding process, existing knowledge is combined with the new in-
formation that is being received. The implication of these attentional resources
is even greater when a method based on the selection of ideas is being used and
when the information is laid out spatially across the page. A strategic control is
thereby exercised over the whole of the understanding activity. In other words,
by spatially organizing the information on the page, the conceptual links be-
tween the pieces of information presented during the lesson or in the book
are increased. Note-takers will then make stronger connections between the
information being received and that already stored in their long-term memory.
This way of processing information is known as “the generation effect” (Foos,
Mora, & Tkacz, 1994). Furthermore, a later review of the notes, whether or
not it is associated with a re-organization of the information, reinforces the
integration of the knowledge and its storage in the long-term memory. This
learning has a positive effect, both on scores in knowledge tests and on the
composition of essays using the knowledge previously noted (Slotte & Lonka,
2001).

The carrying out of intellectually complex tasks, such as solving of
problems and reasoning, can also involve the use of notes as a form of external
memory. Notes allow interim pieces of information to be “stabilized” for use
at a later stage in the task, thereby easing the load on the working memory.
This was investigated by Cary and Carlson (1999) using an experiment that
required students to calculate the remuneration of salespeople (their fixed sal-
ary plus percentage of sales). In order to bring situational constraints into play,
useful information such as hourly rates of pay, tables of hours worked, and
sales figures were not simultaneously made available and therefore needed to
be memorized. Some of the students were allowed to note this information on
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a sheet of paper while they made the calculations and others were not. Cary
and Carlson found that easing the load on the working memory through taking
notes led to more correct results being produced, but, more significantly, the
students who took notes developed more effective and more stable methods
for working out the solutions. In another study (Cary & Carlson, 2001), stu-
dents were asked to carry out a series of arithmetic calculations, with some
partial results being useful for later calculations. Again, some of the students
were allowed to take notes and others were not. Among all the phenomena
observed, two results deserve to be highlighted. Firstly, at certain moments in
the calculation of the solutions, taking notes turned out to be disadvantageous,
so even those students who were authorized to take notes tended to rely upon
internal memorization of the intermediary results. At each stage of the task,
the students juggled between taking notes and internal memorization in order
to obtain the best cost/benefit ratio. Secondly, the spatial formatting of notes
was seen to facilitate the production of solutions, as such formats allow useful
information to be presented more clearly than formatting methods that closely
follow standard linear textual forms.

4. How can note taking be taught?

The functional complexity of note taking is such that at least three
skills need to be taught: comprehension through note taking, producing notes,
and the conscious management of the activity as a whole (Stahl, King & Henk,
1991).

Comprehension through note taking

Very little work has been done on learning conditions and measuring
the evolution of the knowledge and skills used in note taking, whether for
school or university students.

At the school level, some exercises that focus on specialist psycholin-
guistic treatments may be done, but comprehension is most commonly taught
through the production of summaries (Vigner, 1991). Producing a summary
involves sorting, selecting and combining the information contained in a text
with a standardized language format (respecting spelling, syntax, linearity of
the text). A student who masters the art of summarizing will be able to take
notes in the form of “data sheets,” but summarizing is a difficult comprehen-
sion exercise to master, even for adults. Friend (2001) clearly showed that
learning to extract information from a text, and then to sort it and classify it
into a hierarchy is beneficial for first-year university students taking remedial
courses to improve their ability to create texts. The effectiveness of this type
of training is further enhanced by the fact that it also involves combining and
generalizing the important pieces of information that have been extracted from
a text.
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Producing notes

Analyzing a corpus of notes taken by students presents the same prob-
lems as analyzing rough drafts of documents: the notes produced by students
having attended the same lesson or having read the same book will be extreme-
ly varied (Hadwin, Kirby, & Woodhouse, 1999). When taking notes, students
no longer follow the same conventions as for the production of standard text;
spelling, syntax, and the layout of information on the page are subject to sig-
nificant changes.

This variability has consequences on the nature of the training that
students should be offered. All students would benefit from making certain op-
erations automatic. Analyses of corpora show that, within one lesson, students
sometimes use several different representations for the same word showing
that they are unsure about which representation to choose (Barbier, Faraco,
Piolat, & Branca, 2004; Branca-Rosoff, 1998). Moreover, the application of
a condensing procedure also has consequences: once finalized, abbreviations
should be understandable and unambiguous, as the linguistic context of the
abbreviated word cannot always be used to reconstruct their meaning.

Learning how to take notes from a spoken presentation, in terms of au-
tomating calligraphic, spelling, and syntactical processes, is a slow and gradu-
al process (Bourdin, 2002). This is undoubtedly one reason why there is very
little teaching of note taking skills at the pre-university level. Teachers in sec-
ondary schools are faced with teaching objectives that are not really compat-
ible. Teaching how to condense information through the use of abbreviations
leads to clashes at two levels: (a) between teaching correct spelling, which is
never completely successful, and abbreviation techniques that alter words; (b)
between the syntactical organization of ideas and the telegraphic style. It is un-
doubtedly for these reasons that some studies have placed the emphasis on the
use of note taking methods, such as tables, diagrams, and concept mapping,
that are largely based on the use of key words: spellings are not changed, and
the notes are unfettered by syntax.

An examination of the physical layout of notes once again raises the
question of the prevalence of linear formatting when pupils learn about tex-
tuality. Thus, when asked to study a large document and extract information
that can be used to formulate an argument at a later time, students sometimes
juxtapose ideas that they have found in completely different parts of the docu-
ment (Piolat, Gérouit & Roussey, 2002-2003). It’s as if the words could auto-
matically form a text. Skipping lines, leaving spaces, and using separators are
all part of teaching note taking (Garcia-Debanc, 1990).

Another way to consider note taking, in direct relation with the prin-
ciples upheld by Writing Across the Curriculum, is to conceive of it as a tool
for rewriting. An experiment carried out among French teenagers (Besson-
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nat, 2000) has shown that, by giving notes taken during classes the status of
starting point and no longer that of arrival point of the writing activity, the
high school students put more meaning into this activity, which can sometimes
seem useless to them. The students were instructed to use a written synthesis
to explain to one of their newly arrived classmates a point that had been the
subject of a class during which the students had to take notes, in this case, the
functioning of French spelling. The teacher additionally provided them a writ-
ten document on the same subject that the students were allowed to keep for
only one hour, during which they could take notes at will.

Some of these notes were then enlarged and shown in the class. Com-
parison and reflection work was then done collectively, through questioning
about the various aspects of note taking, including finalization, constraints
related to rephrasing a source document, span of the segment taken down in
notes, and faithfulness of the information compared to the source document.
The students then worked in pairs to rewrite a passage of their note taking and
compared their text with that of another pair that had been assigned the same
passage. This dual task made it possible to better define the difficulties related
to this activity and thereby to clarify where the stumbling blocks were.

The students listed four major difficulties as well as the pedagogical
orientations making it possible to deal with them:

* the slowness of the graphomotricity (how to speed it up)
* the pregnance of the linearity (how to schematize)

* the fascination of the source document (how to reword)
* the juxtaposition of information (how to sort it out).

Each of these lines of work was then subject to special training in
which the students willingly participated, insofar as it was they who had drawn
them out. We believe the interest of this type of approach lies in the fact that it
makes visible, from a pedagogical point of view, the two major functions that
are an integral part of note taking: writing to learn and learning to write. In our
opinion, any approach regarding note taking truly takes on meaning only if it
very explicitly incorporates this dual function that characterizes this special
kind of writing and gives it its full pedagogical value.

The conscious management of the activity as a whole

The complexity of the cognitive operations and the knowledge in-
volved in a process such as note taking require note-takers to actively control
what they are doing and to master the way they work. This metacognitive
knowledge allows them to plan their activity, to evaluate it and regulate it (Ré-
mond, 2003).
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Romainville & Noél (2003; Noél, Romainville & Wolfs, 1996) apply this
metacognitive approach to note taking to help students overcome the numer-
ous difficulties that they have at the beginning of their university studies. Their
approach places students in a situation that is meaningful for them, where they
can use their notes to prepare a summary of a lecture. At the end of the task,
they help the students to deploy a metacognitive conceptualization by filling in
a questionnaire (see box 1), the answers to which are analyzed in pairs.

Box 1: Metacognitive questionnaire on note taking for students

(adapted from Romainville & Noél, 2003).

Part 1: Your note taking during the talk

1. Give a detailed description of how you took your notes during this talk. Give
reasons, saying why you did what you did.

2. Are you satisfied with your notes? Why?

3. Compare your notes with those of a school student, shown on the colored
sheet. In your opinion, which is better? Why?

Part 2: Possible improvements ...

4. If you had to start taking these notes again, what would you change? Why?

5. What advice would you give to the student, an extract from whose notes is
given on the colored sheet, to help improve his/her note taking?

6. What could the speaker have done to help you with your note taking?

Part 3: Your general note taking techniques ...

7. Explain the purpose of note taking. What are its functions?

8. Do you always take notes in the same way in all of your lessons? Why?

9. How do you use the notes you take during your lessons? Do you use them as
they are? If not, what do you do with them between the lesson and the exam?

These exchanges should be combined with systematic practice of a
certain number of micro-skills, the lack of which was highlighted by the ques-
tionnaire and its analysis.

During work sessions, as well as through the fact that the tenants and
end-results of this practice are collectively analyzed, the need to practice other
micro-skills is demonstrated and addressed (see Box 2). Quality criteria for the
students’ notes are also revealed. Finally, the students are trained to transfer
what they have learned to new situations.
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Box 2: Examples of micro-skills that may form part of note taking

training for students (adapted from Romainville & Noél, 2003).

Raising awareness of the subsequent use of the notes:

+ starting from key words, reconstruct an oral presentation that is faithful to the
original

+ as above, but in several groups: compare what the different groups produce

+ ask for a plan to be drawn up based on the notes

+ answer questions using information from the notes

* highlight the linking words first in a text, and then in a presentation; replace
them by signs

Structuring your note taking
+ format a page of unbroken text
* go from one language to another (text/diagram/histogram/line graph)

Introduction to reformulation
+ annotate a document in the margin (distinction between text and commen-

tary)
+ ask for notes to be taken from several points of view and compare them

Introduction to selecting information

+ eliminate redundancies: same information repeated in different forms, obliga-
tory conditions, expected consequences, structural redundancies

+ eliminate certain examples: anecdotes and examples that illustrate the same
rule

* put a title to each paragraph of text

Conclusion

The role of cognitive psychology in the understanding and produc-
tion of texts is to analyze not only the result of these activities (what has been
understood or produced), but also the activity itself (the mental operations and
knowledge involved in understanding and writing). To date, note taking has
not been widely studied because of its functional complexity and the need to
develop methods in order to carry out such studies (Piolat, Olive & Kellogg,
2005). This functional complexity also accounts for the lack of specific note
taking training in schools and universities. Teaching is limited to the produc-
tion of summary texts involving the sorting, ranking, and reformulation of
what the student has read or heard. Faced with the need to take notes, students
develop their own methods and thereby become aware of the consequences
and contradictions in their choices (Boch, 2001).

Learning to take notes well undoubtedly takes as much time as learn-
ing to write in a relatively experienced way (at least fifteen years according to
Scardamalia & Bereiter, 1991). Taking into account the different functional
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aspects of note taking that have been mentioned, we believe learning to take
notes involves the development of a range of skills that take several years to
master. The aim of teaching note taking would be to help students progress not
more quickly but in a way that their skills in using this indispensable tool are
improved.

Reference Points for Action

Faced with the complexity of the note taking action, teaching could focus on at

least three aspects.

* In learning how to take notes, note-takers must develop their comprehension
abilities within the framework of this particular activity;

* Learning to produce a formatted writing style, the semiotic characters of
which are not those of canonical text formatting;

* Developing note-takers’ self-awareness of how they function, in order to
improve their control over these functions.

Practice simulations such as the ones discussed in this article help meet these
needs.
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