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ABSTRACT. The authors investigated the effects of a 5-
week note-taking skills instructional program on note-taking
and reading comprehension performance of elementary stu-
dents. The participants included 349 fourth-grade students
from 2 elementary schools in Taiwan. The Note-Taking
Instruction group received approximately 40 min of note-
taking skills instruction per week for 5 weeks in contrast to
the free note-taking group and the free-recall writing group
who did not receive any instruction. A note-taking evalua-
tion task and a comprehension test were used to evaluate the
effectiveness of the instruction on students’ performance in
note taking and reading comprehension, respectively. The
study yielded 2 findings: first, teaching students a note-tak-
ing strategy significantly improved their performance in note
taking and reading comprehension, and second, poor readers
showed the greatest gains in note-taking skills with
instruction.
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instruction

R eading is generally viewed as crucial and funda-
mental to learning. Studies have shown that
readers are consciously aware of the reading strat-

egies they use in the reading process. This use of reading
strategies is linked to success in reading comprehension.
Note taking, the emphasis of the present study, is a reader-
initiated strategy (Cook & Mayer, 1983), and is believed
to be an effective strategy for improving students reading
comprehension and learning. Many studies have found
that note takers outperform non–note takers in reading
comprehension. This advantage is attributed to note tak-
ing helping learners retain retention and make connec-
tions among pieces of information in the text. In the last
half a century, note-taking research has been primarily
concerned with three aspects. First, the effects of note tak-
ing on cognitive variables such as attention, memory and
comprehension (Faber, Morris, & Lieberman, 2000; Piolat,
Olive, & Kellogg, 2005; Slotte & Lonka, 1999) have been
examined. Second, researchers have explored the

relationship between the quality of notes and the implica-
tions for learning (e.g., Boyle, 2010; Rahmani & Sadeghi,
2011; Slotte & Lonka, 1999). Finally, there has been an
increasing interest in integrating technology-based
approaches in note-taking instruction (e.g., Glover, Xu, &
Hardaker, 2007; Hoff, Wehling, & Rothkugel, 2009).
There are two areas of interest related to note-taking

instruction. First, note-taking instruction primarily focuses
on teaching students how to take notes during lectures
(e.g., Kiewra, 1987; Kobayashi, 2005; P. L. Lee, Lan,
Hamman, & Hendricks, 2008; Titsworth & Kiewra, 2004),
which also encourages students to pay close attention to
the lectures (Bauer & Koedinger, 2006). Second, note tak-
ing is regarded as a rather spontaneous learning strategy,
more commonly used by older students. Therefore, most
note-taking instructional programs are designed to cater to
the needs of high school and college students (e.g., Austin,
Lee, & Carr, 2004; Davis & Hult, 1997; Santa, Abrams, &
Santa, 1979; Shrager & Mayer, 1989; Van Meter, Yokoi,
& Pressley, 1994).
However, instruction regarding note taking while read-

ing is difficult to find and few research efforts have
attempted to provide a comprehensive note-taking strategy
for children. Note-taking strategies used during reading
and for a lecture are significantly different in terms of
intention and function. We posit that if students could
integrate a note-taking strategy into their reading strate-
gies, their reading comprehension would be improved,
because of having more opportunities to organize informa-
tion. Hence, teaching students how to take notes while
reading, an underresearched area, is of central interest.
There is a need for explicit instruction in note-taking

strategies. Students must be prompted to incorporate useful
learning strategies. The reading skills of less proficient
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readers can be enhanced through teaching reading strate-
gies (Lau, 2006; Lau & Chan, 2003; Magliano, Trabasso,
& Graesser, 1999; Pressley, 2002; Samuelstuen & Braten,
2005). Note-taking instruction has been given less atten-
tion than other reading strategies. We assume that there
are two reasons for this: (a) the ability to take notes is often
regarded as a skill that students naturally possess or sponta-
neously acquire, and thus there is no perceived need to
teach note-taking skills, and (b) teachers often provide
organized notes for students to copy as this is more time
efficient. In the classroom, it is common to observe a situa-
tion where the teacher simply writes important informa-
tion on the blackboard and asks students to copy it into
their notebooks without any instruction on how to take
notes. Accordingly, the aim is to develop a note-taking
instruction that is well suited to improving the note-taking
performance and reading comprehension of elementary
students.

The Influence of Note Taking on Learning Performance

Previous studies have noted that there is a high degree of
correlation between whether learners incorporate reading
comprehension strategies and the extent to which they
comprehend reading materials (Lau, 2006; Lau & Chan,
2003; Magliano et al., 1999; Pressley, 2002; Samuelstuen
& Braten, 2005). Student-initiated reading strategies have
also been found to improve academic performance in vari-
ous subject areas (P. L. Lee et al., 2008; Slotte & Lonka,
1999). In a large majority of cases, note taking implies
comprehension and written production. The process and
the product of note taking have been found to yield learn-
ing benefits (Kiewra, 1989; Kiewra et al., 1991; Kobayashi,
2005).

There is strong evidence indicating that note taking can
positively impact student learning performance, such as
reading comprehension, recall, and retention (Kiewra,
Benton, Kim, Risch, & Christensen, 1995; Kneale, 1998;
Laidlaw, Skok, & McLaughlin, 1993; Spires & Stone,
1989). This is because the process of writing it down helps
note takers comprehend the information and store it in
their long-term memory (Piolat et al., 2005). From a cog-
nitive perspective, students are better able to analyze tex-
tual information in depth, distinguish between main
concepts and secondary ideas, and meaningfully integrate
reading material with relevant prior knowledge during the
note-taking process. Hence, note taking helps students
develop coherent outlines of text and better organize infor-
mation. It thus serves as a constructive process in reading
(Cook & Mayer, 1983).

The challenge is that students generally take incomplete
notes and may only include a small percentage of the criti-
cal ideas included in the lectures. However, to succeed aca-
demically, students must possess effective note-taking
skills. To produce good notes, students should include
organized textual information, present the information in

a format that is different from the original text, and
embrace the note taker’s critical thinking skills (Faber
et al., 2000; Piolat et al., 2005; Slotte & Lonka, 1999).
However, as many students are poor note takers (Kiewra,
1985, 1987, 1989), they are unable to enjoy the full bene-
fits of the process, because they often miss important ideas.
Appropriate note-taking instruction is necessary in order
to help students to achieve maximal learning performance.

The Importance of Note-Taking Instruction

The note-taking instruction not only helps students
improve reading ability and enhance their recall and com-
prehension, but also benefits low-ability students more
than high-ability students. As mentioned previously, note-
taking instruction studies have focused on older students—
those in high school or college—because note taking is
regarded as a common practice for test preparation among
older students. For instance, both ninth-grade students in
the study of Faber et al. (2000) and undergraduate students
in the study of Rahmani and Sadeghi (2011) enhanced
their recall and comprehension with training on note tak-
ing, demonstrating the effectiveness of instruction.
However, the benefits of note taking for lower ability

students appear to be higher than for higher ability stu-
dents (e.g., Boyle, 2010; Boyle & Weishaar, 2001; Faber
et al., 2000; Peper & Mayer, 1978). There have been
numerous studies in which have examined the effective-
ness of note-taking performance after lower ability students
have received instruction. Kobayashi (2005, 2006) showed
through meta-analysis that whether the note taking
involved information conveyed by lecture or text, lower
level students in Grades 9–12 showed significantly greater
academic gains than did the higher level students in the
same grades. The same findings were echoed in the study
by Boyle (2010), who trained students with learning dis-
abilities, and that of Shrager and Mayer (1989) who com-
pared learners with low and high levels of prior knowledge.
Taken together, results show that note-taking instruction
increases the levels of free recall, scores on comprehension
tests, enhances problem solving and helps students learn to
include more relevant ideas.
There have been few studies on note-taking instruction

for younger students, and the effect of such instruction in
the reading context has been overlooked. Laidlaw et al.
(1993) taught fifth- and sixth-grade students mixed reading
strategies, and note-taking and self-questioning strategies,
but could not say whether their progress in quiz perfor-
mance in science could be attributed to note taking only.
P. L. Lee et al. (2008) taught note-taking strategies to stu-
dents as young as Grade 3 and found this to have a positive
impact on science learning; however, their study focused
on note taking from a videotaped lecture rather than
reading.
It has been suggested that student achievement

improves when students become more actively engage in
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the learning activity. That is, they perform better on mate-
rial they generate themselves than they do on material cre-
ated by others (H. W. Lee, Lim, & Grabowski, 2007). This
suggests that students should be given opportunities to
practice taking their own notes. While note-taking model-
ing by teachers is an important element of the instruction,
relying solely on teachers’ notes may obstruct or hinder the
students’ learning with respect to developing their own
effective note-taking skills (Kiewra, 1989). Slotte and
Lonka (1999) provided some suggestions regarding prop-
erly designed instruction based on their research results.
They noted that students should be aware of various note-
taking skills and be able to determine which skill best fits
the information. However, while some teachers instruct
students on note-taking strategies, the teaching is often
nonsystematic and sporadic. Educators often prepare vari-
ous printed notes as an aid for poor note takers, that we
considered as external assistants, such as questions guides
(Boyle, 2010), note-taking worksheets (Konrad, Joseph, &
Eveleigh, 2009; P. L. Lee et al., 2008), and graphic organiz-
ers (Rahmani & Sadeghi, 2011). According to the above
studies and a meta-review on guided notes (Konrad et al.,
2009), when teachers provide guide notes for students,
they are also providing students with a model that can be
used for taking more accurate and complete notes on their
own. However, we are not sure whether the effect of exter-
nal aids persists when they are removed.

In the present study we proposed that students must
learn how to incorporate note-taking skills independently,
without the use of external aids, so that they can apply
these note-taking skills to other subjects. For example,
according to the meta-analysis conducted by Kobayashi
(2005), the note-taking group performed better than the
non–note-taking group only when they received positive
or neutral instruction. Thus, another goal of this study was
to design an appropriate note-taking instruction.

Three Essential Features of Useful Notes

There is thus a relationship between student notes, stu-
dent comprehension, and recall performance so there
should be a clear definition of useful notes. Notes, histori-
cally, have been assessed or analyzed according to their
quantity (e.g., the number of concepts and words), quality
(e.g., organizational structure), and representation (e.g.,
symbols). These three essential features were regarded as
the basis for data analysis and instructional design in the
present study.

Quantity is measured based on the number of concepts
or words present in the notes. Studies have found that the
number of words or concept units in notes is positively
related to test performance (e.g., Boyle, 2010; Rahmani &
Sadeghi, 2011; Slotte & Lonka, 1999). Differences in the
number are reflective of the varied abilities of the students
in that good readers take more notes than poor readers.
Garcia-Mila and Andersen (2007) compared children’s

and adults’ note-taking performance. The participants
were free to choose whether to take notes or not. The
results showed that the adults not only wrote more notes
than the children, but also were more willing to take notes.
This suggests that the adults had a higher awareness of the
need and the potential value of note taking. Rahmani and
Sadeghi (2011) studied students who received note-taking
instruction and found that they wrote more words and key
ideas than did the control group. Thus, the performance of
good note takers may be reflected in the quantity of the
notes with respect to the number of words and important
concepts.
Quality reinforces that the most important aspects of

note taking are establishing connections and organizing
related information, and gaining productive knowledge
regarding the various concepts. Good note takers tend to
produce effective notes that are related to what they
already know (Faber et al., 2000; Piolat et al., 2005).
Accordingly, they organize and evaluate information
across different paragraphs and text segments or, based on
their prior knowledge, use graphs, charts or concept maps
to the same effect (Piolat et al., 2005; Slotte & Lonka,
1999). By integrating information, they improve learning
and memory. Clearly, the note-taking process is a sophisti-
cated, rather than a mechanical, behavior that improves
with practice.
Representation indicates that one aspect of useful notes

is that their representation differs from that of the original
source. To increase speed when taking notes, it is necessary
to condense the original information. Different steno-
graphic styles can be used to represent the information.
Piolat et al.’s (2005) analysis of the structure of notes
revealed that using different techniques to condense infor-
mation might affect three levels of language: abbreviating
lexical units, transforming syntax, and physically format-
ting text. Abbreviating lexical units is a means of applying
lexical units or transferring them from one language to
another. Transformed syntax refers to the recording of the
information in a telegraphic style, such as mathematical
symbols (C, ¡). Physical formatting refers to means of
exploiting the physical space in a nonlinear way.
During note taking, students use summarizing, concep-

tual mapping, and other reorganizational methods to
enhance textual comprehension as they interpret informa-
tion and rewrite it in their own words, incorporating prior
knowledge as they do so (Slotte & Lonka, 1999). In con-
trast, taking notes by copying the text verbatim interferes
with deeper processing of the information. Students benefit
from having more complete and more personally meaning-
ful notes (Kiewra, 1985).
To sum up, when note takers are actively engaged in

the note-taking activity, their notes should demonstrate
the following characteristics: extracting the concepts
with critical thinking, reorganizing text information,
and applying different representations from the
original text.
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The Present Study

The main purpose of this study is to develop a series of
note-taking instructional materials to enhance elementary
students’ note-taking skills, and to further examine the
effect of note taking on reading comprehension. In this
study, the instructions are designed for fourth-grade stu-
dents based on their note-taking behaviors prior to instruc-
tion. Then, the effects of note-taking instruction on
learning and reading comprehension are evaluated using
pre- and posttests. In addition, we also attempt to teach a
note-taking strategy that students can internalize and use
spontaneously, rather than to provide external assistance,
such as graphic organizers, worksheets, or printed notes.
This study extends the existing note-taking studies to the
elementary school level and revises one methodological
problem regarding the analysis of note-taking performance.
In the process, we question the appropriateness of calculat-
ing the number of words and concepts as a measure of
note-taking skill.

Previous studies have concentrated on the relationship
between note-taking performance and cognitive variables
such as attention, memory and prior knowledge (Castell�o
& Monereo, 2005). Here, the understanding of the rela-
tionship between reading ability and note-taking perfor-
mance is expanded.

The specific research questions addressed include the
following:

Research Question 1: What is the effect of the note-taking
instruction on the performance of students’ note taking
and reading comprehension?

Research Question 2: What is the appropriate criterion for
evaluating the students’ note-taking performance?

Method

Participants

The participants were 349 fourth-grade students from 12
different classes in two elementary schools. Fourth-grade
students were chosen because they are entering the stage
of reading to learn (Chall, 1996). Thus, they are expected
to encounter many conceptually demanding informational
texts. We posited that teaching students how to employ a
reading strategy should help improve their reading compre-
hension. The elementary schools were located in a lower
middle-class area in Taoyuan, Taiwan. The following crite-
ria were used for the selection of participants: (a) students
whose score on the Test of Reading Comprehension
(TRC; Lin & Chi, 2002) were 2 standard deviations below
the mean were excluded, and there were 35 students who
fitted this criterion and were excluded from the study; (b)
students who did not complete the instructional courses or
the post–note-taking evaluation task were excluded. Based
on this criterion, 26 students were excluded from the study.

In all, 349 students of the 410 in the original sample were
included in the analyses.

Teachers

Twelve teachers were recruited to participate on a vol-
unteer basis. All of the teachers had more than 5 years’
teaching experience and had participated in the reading
program in their schools.

Experimental Design

A 3 (Treatment Condition) £ 2 (Reading Ability) qua-
siexperimental design was used in the experiments. The
first factor is treatment group which had three levels: (a) the
note-taking instruction (NTI) group, (b) the free note tak-
ing without instruction (FNT) group, and (c) the free-
recall writing (FRW) group. The classes were randomly
assigned to each level.
The second factor was reading ability, which had two

levels: (a) low reading ability and (b) high reading ability.
In the beginning of the study, we administered the TRC to
determine whether any student had a language or reading
disorder. The results were used to divide students into two
reading ability groups. Students who scored below the
mean were assigned to the low reading ability group and
those who scored above the mean to the high reading abil-
ity group. The mean score on the TRC was 16.19 (SD D
3.75).
Table 1 shows the number of students with high and low

reading ability in each of the three treatment conditions.

Measures

Note-taking performance. The note-taking performance
was measured by the NTET, a task we designed. The texts
were expository in nature and perused by a panel of three
expert elementary teachers to ensure that the textual con-
tent was grade-appropriate and unfamiliar to the students.
An article entitled “The Cycle of the Rocks” was used in
the NTET and described three types of rocks: igneous, sedi-
mentary and metamorphic. The article touched on how
these rock types were transformed over time as geological

TABLE 1. The Distribution of the Students in the Three
Groups with Different Reading Abilities

LR HR Total

NTI (three classes) 45 45 90
FNT (four classes) 62 51 113
FRW (five classes) 73 73 146
Total (12 classes) 180 169 349

Note. NTI D note-taking instruction group; FNT D free note tak-
ing without instruction group; FRW D free-recall writing group;
LRD low reading ability; HR D high reading ability.
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conditions changed. The article consisted of five para-
graphs with approximately 700 Chinese characters and
each paragraph had one main concept. In this task, stu-
dents were required to read the article and take notes as
they read. A concept score was assigned to identify the
number of correct concepts observed in their notes. For
each paragraph, 2 points were awarded if the main concept
for that paragraph was correctly and completely expressed
in the notes. One point was awarded if the correct concept
was partially expressed in the notes. No points were
awarded if an incorrect concept was expressed in the notes.
With five paragraphs, the range of the total concept score
for each participant was between 0 and 10.

Reading comprehension. The baseline of reading compre-
hension was measured by the TRC (Lin & Chi, 2002).
This is a standard test with 24 multiple-choice questions
across four texts. There are four types of questions: (a) fac-
tual text knowledge questions, (b) summarizing questions,
(c) analysis and comparison questions, and (d) inference
questions. The minimum possible score is 0 and the highest
possible score is 24.

The reading comprehension was measured by the Short
Comprehension Test (SCT), an experimental task we
designed, based on the design principles of the TRC. To
examine whether note taking facilitated the processing of
unfamiliar information, as suggested by Peper and Mayer
(1986), the content of the SCT was one where the subject
was unfamiliar for the students. The text of was expository
in nature and we also consulted a panel of three expert ele-
mentary teachers to judge the appropriateness of its con-
tent. The SCT consisted of 16 multiple-choice questions.
Possible total scores ranged from 0 to 16. The internal reli-
ability of the SCT was .678.

The Development of Note-Taking Skills Instruction

A series of steps were adopted to develop the note-tak-
ing strategy instruction for elementary school students.

First, the NTET was designed to investigate the note-
taking performance of novices and experts. Previous stud-
ies have indicated that comparing the note-taking behav-
iors of experts and novices will show the differences in
note taking performance and the level of critical thinking
during the process of taking notes (Hidi & Klaiman, 1983).

Second, this study further analyzed and compared the
notes of the experts (five graduate students) and the novi-
ces (349 elementary students) on the NTET. We used the
notes of the experts as exemplars of the strategies involved
in good note taking and the characteristics of good notes.

Finally, we developed different lessons to fit the needs
and skill levels of the elementary students. In particular, a
framework was designed for note-taking teaching plans
and materials. The teaching plans included the strategies
and principles to be addressed as well as teaching templates
for the lessons, so the teachers could exercise flexibility and

modify their teaching methods according to the situation
in their classes.
Some empirical results (e.g., Faber et al., 2000; P. L. Lee

et al., 2008) suggests that teachers can help improve
students’ reading ability by means of developing their
teaching skills and by teaching students reading compre-
hension skills. Thus, the activities of the note-taking
instruction included teacher’s explanations, demonstra-
tions, and guides for student note-taking practice activi-
ties. In particular, three main activities were embedded in
the note-taking instruction. First, teachers systematically
presented learning materials and explained how to perform
definite note-taking strategies. Second, teachers demon-
strated appropriate note-taking skills and provided students
with opportunities to practice these skills. Demonstrating
appropriate note-taking strategies is important because
teachers are regarded as experts, and thus, the students will
emulate their behaviors. Finally, teachers guided students
as they revised their notes after discussion and sharing
with their classmates. Students were encouraged to
improve their notes based on peer feedbacks.
The note-taking instruction was developed linearly and

the degree of difficulty increased over the five sessions.
Each lesson was developed with a unique purpose and
extended from what was taught in the previous lesson. The
five lessons are summarized in Table 2.

Lesson 1: Highlighting the main idea. The main goal of
Lesson 1 was to learn how to identify important informa-
tion and then write it in their own words rather than copy-
ing the full text. Kiewra (1987) found that the biggest
problem students faced while taking notes was that they
failed to identify the key ideas or to highlight the most
important information. The finding is consistent with the
pre-NTET results, where students used verbatim copying
and only took one paragraph as a note. Therefore, in this
lesson, the focus was the techniques of marking key ideas
and important information, and the skills of identifying
the key ideas and important information. First, the techni-
ques included underlining, keywords, symbols, and marks.
The teachers should instruct students to highlight impor-
tant information either by underlining or by using symbols
and to use different colors to mark different levels of ideas.
Second, key ideas or important information could be iden-
tified using textual cues, such as the text titles and adjunct
questions within the text (e.g., Hamaker, 1986; Kintsch,
2005). It was further determined that while identifying
important pieces of information was a central part of the
note-taking process, understanding why a particular piece
of information is important was critical. The teachers
would demonstrate how to use the textual cues, for exam-
ple, to focus on finding the concepts which are relevant to
the text topic.

Lesson 2: Reducing information in paragraphs. The main
goal of Lesson 2 was to learn how to take notes quickly. It
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is necessary to reduce the quantity of information being
recorded; therefore, ideas must be condensed (Anderson &
Hidi, 1988; Piolat et al., 2005). The lesson is also designed
to reduce verbatim copying. Students need to learn to
determine what content in a passage is most important and
transform it into a concise statement without changing the
meaning of the text. The focus of the learning is to select
information and condense it, which is similar to the pro-
cess of summarizing. The concrete steps include deleting
trivia, deleting redundancies, substituting a superordinate
for a list of items and substituting a superordinate for a list
of actions (Brown & Day, 1983). Accordingly, teachers
should instruct students on how to eliminate redundant
information, for example, by skipping the example in the
paragraph, or by excluding descriptive words, and on how
to integrate low-level ideas to construct higher level ideas.
In this way, students can begin to learn how to reduce
information using short text segments, such that the con-
densed information in the notes retains only the gist of the
idea or main concept (Anderson & Hidi, 1988). However,
this lesson is hard to learn, because the gist or main con-
cept is often not present in the surface structure of the
text. We suggested that teachers could teach by shortening
long sentences to reducing information in the paragraphs.

Lesson 3: Identifying keywords. The main goal of Lesson
3 was to improve the quality of student note taking, by
using keywords to connect and organize the relevant ideas.
The keywords emphasize certain aspects of the semantic
content, or aspects of the structure of the content. This
lesson’s focus is to identify those keywords which reveal
the rhetorical relationship between two or more ideas or
pieces of information, such as comparison, causal,

description, collection and problem/solution (Cook &
Mayer, 1988; Meyer, Brandt, & Bluth, 1980). Examples of
keywords for comparative relationships include however,
but, and although, while causal relationships are signaled by
because, so, and as a result. Sequence relationships contain
first, second/next, third, and final. Once students know the
meaning of these words, they can grasp the logical relation-
ships among propositions better and use these keywords to
build the connections and organize the pieces of informa-
tion or propositions in the notes. The teachers should dem-
onstrate identifying one logical word and using it in the
note. Then students generate could connections among
ideas or propositions in the notes to enhance their compre-
hension of the text. Students practiced pointing out the
keywords and the proposition relationships. We suggest
that students can combine this skill and other appropriate
note-taking skills, such as reducing paragraph information
or using visual note-taking representations.

Lesson 4: Organizing information with visual
representation. The main goal of Lesson 4 was to introduce
various note representations. The pre-NTET results sug-
gested that the students simply took notes in the form of
words, rather than using various note-taking representa-
tions. The students may lack the experience or ability to
take notes in nonverbal representations. Therefore, this
lesson focuses on introducing the use of visual representa-
tions and its benefits. The visual representation concretely
visualizes textual content and can include telegraphic
icons, illustrations, graphs, charts, diagrams, and so on.
The benefits of visual representations include the visualiza-
tion of abstract concepts, the ability to show the structure
and relationships between concepts (Hannus & Hy€on€a,

TABLE 2. Description of the Five Lessons

Name of the lesson Focus of the lesson

Lesson 1 Highlighting the main idea 1. To know the techniques: underlining, keywords, symbols, and
marks

2. To identify key ideas or important information: using textual cues,
such as the text title and adjunct questions

Lesson 2 Reducing information in
paragraphs

1. To select information and condense it
2. The method of condensing: deleting trivia or redundancies,

substituting a superordinate for a list of items or actions
Lesson 3 Identifying keywords 1. To identify the keywords and their rhetorical relationships

2. The keywords and their relationships—comparative relationships:
however, but, although; causal relationships: because, so, as a
result; sequence relationships: first, second/next, third, final

Lesson 4 Organizing information with visual
representation

1. To understand various representations and its benefits
2. To use visual representation, telegraphic icons, illustrations,

graphs, charts, diagrams, etc., to organize information
Lesson 5 Awareness of the text structure 1. To analyze the structure of the text

2. Three types of textual structure: main headings and subheadings,
sequence, and classification
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1999; Koran & Koran, 1980; Mayer, 2002), and the ability
to present complex information (Carney & Levin, 2002;
Levie & Lentz, 1982; Rummel, Levin, & Woodward,
2003). This lesson allowed students to recognize the
advantages of using different representations, such as
decreasing the time required to write and reread while also
dealing with complicated information. Using visual repre-
sentations to take notes permits for cross-text referencing
and the reorganization of the main information (Piolat
et al., 2005). Hence, students can integrate knowledge
from previous lessons to determine the characteristic of
the passage or the salient information of the paragraph
while also identifying the appropriate note-taking format.
For example, descriptive and comparative information
could be shown in a table, and information about a sequen-
tial relationship with a flowchart.

To further explain the process of lesson instruction, Les-
son 4 is used as an example to show how the teachers
explain, demonstrate and guide students to use this note-
taking skill, and then how students practice note taking. In
the explanation activity, teachers used a paragraph that
described the differences and similarities between cloud
and fog. They demonstrated how to arrange and name the
columns and rows in a table. The teachers asked students
to think of how many columns and rows would be suffi-
cient. This step compelled students to compare informa-
tion and decide what content to use to fill the table. In the
demonstration and guidance activity, teachers created a
table and instructed the students on how to fill in the con-
tent, and merged columns when content was similar (see
Figure 1).

In the practice activity, students practiced on their own
by creating a table about the characteristics of five types of
fog. They had to grasp important information from the dif-
ferent paragraphs, select common properties from different
pieces of information, and then decide how many columns
and rows would appear in the table. Also, students used
the reduce paragraph information skill to record the con-
tent in the table. Figure 2 provides as an example of the
type of table produced and Figure 3 shows the translated
version. If students did not know what to put in the table,
the teacher could encourage higher level students to teach
others or encourage students to discuss with group
members.

Lesson 5: Awareness of the text structure. The main goal
of Lesson 5 was to analyze the text structure. Understand-
ing the structure of the text can facilitate students’ identifi-
cation of the main idea of the text, and organizing the
relevant information and patterns of superordinate and
subordinate ideas. Textual structures are considered impor-
tant organizational schemes underlying effective compre-
hension of informational discourse, because they help
readers to organize concepts or important ideas based on
the explicit or implied relationships communicated by the
text (Englert & Thomas, 1987; Meyer & Ray, 2011).
Therefore, teaching students the structure of informational
text improves both comprehension and recall of key text
information, and allows them to examine how ideas in the
text are interrelated (Duke & Pearson, 2002; Meyer &
Ray, 2011). In this lesson, the students are introduced to
three types of textual structure: main headings and sub-
headings, sequence, and classification. Main headings and
subheadings present the hierarchy of the text and are
regarded as the outline of the text. The sequence describes
the continuous and connected series of events or steps in a
process. Classification refers to grouping or segregating
materials into classes or categories. When students learn

(similarities) (differences)

(Cloud) (a collection of liquid water 
droplets or ice crystals)

(suspended in the atmosphere above the 
surface)

(fog)
(suspended in the air at or near the 
Earth's surface)

FIGURE 1. The example teachers used to explain how to
create a table in Lesson 4.

FIGURE 2. An example of a student’s notes for
Lesson 4.

Process of fog formation Place of occurrence
Radiation 
fog

forms at night under clear skies with 
calm winds when heat is absorbed 
by the earth’s surface

in calm conditions with clear 
sky in winter

Advection 
fog

when moist air passes over a cool 
surface by advection (wind) and is 
cooled

the coastal areas from Hsin-
chu to Tam-sui in Taiwan

Evaporation 
fog

created by cold air passing over 
warmer water

polar regions

Upslope fog forms when winds blow air up a 
slope, cooling it and causing the 
moisture in it to condense

Ocean, mountains and hills

Frontal fog forms as falling from relatively 
warm air above a frontal surface, 
evaporates into cooler air close to 
the Earth’s surface

near a front

FIGURE 3. A translated example of a student’s note in
Lesson 4.
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the structure, they learn how to segment the content of the
paragraph and determine the salient information for their
notes.

These five lessons of note-taking instruction are designed
not only to impart note-taking skills to the students, but
also to teach them how to use them flexibly. For example,
students could base on the textual structure and further
identify keywords and determine what type of note-taking
representation best fits the context of the information. Even
using tables to take notes requires that students grasp the
main concepts and appropriately condense the information.

Procedure

This study was divided into three phases: baseline, inter-
vention, and evaluation phases.

In the baseline phase, to evaluate the initial reading com-
prehension and note-taking performance, TRC and pre-
NTET test were conducted for all three groups. Each test
took approximately 40 min to complete. In the pre-NTET,
the participants were required to read an article and take
notes while reading over a 25-min period. Based on the
results of the pre-NTET, we analyzed students’ note-taking
performance and referred to the experts’ notes before design-
ing a series of note-taking instructions. Three workshops
were conducted to discuss the materials and the content of
the note-taking instructions with the NTI group teachers.

During the intervention phase, in each activity, three
groups read the same articles, but the main tasks were dif-
ferent. The NTI group students received note-taking skills
instruction from their teachers. The NTI group students
received five lessons on note-taking skills and practiced
taking notes under their teachers’ guidance. The FNT
group students read an article without note-taking instruc-
tion and were invited to take notes by themselves, writing
down what they deemed to be important for supporting
and facilitating their comprehension of the textual mate-
rial. This was done in order to compare the effectiveness of
the note-taking instruction. The FRW group students read
an article and engaged in free-recall writing rather than
note-taking practice in order to assess the effect of note-
taking practice.

In the evaluation phase, post-NTET and SCT tests were
conducted for the three groups in order to determine the
effectiveness of the instruction on students’ note-taking
performance and reading comprehension. The post-NTET
was conducted 2 weeks after the end of the instruction and
the SCT was conducted 3 weeks after.

Three Analyses of Students’ Notes in NTET

It is more important that students be able to point out
important information, develop a coherent means of orga-
nizing what is learned, and generate meaningful under-
standing than copy the information from the text.
Moreover, the quantity and quality of notes is related to

academic achievement, the ability to reorganize informa-
tion across sections of text during reading, and the engage-
ment during note-taking instructions. Hence, we analyzed
and examined the three dimensions of students’ notes
between pre- and post-NTET: verbatim copying, the repre-
sentation, and the terse value.
For verbatim copying, students copy text word by word.

Verbatim copying, while including more complete textual
information, shows that the students did not grasp the
important information and were not able to make distinc-
tions about the relative importance of the concepts. Fur-
thermore, previous studies (Kobayashi, 2006; Laidlaw
et al., 1993; Slotte & Lonka, 1999) have found that verba-
tim copying is not as beneficial as reorganized note taking,
and is less beneficial for comprehension. The article
included in the NTET contained five main concepts.
When one student copied one main idea verbatim, it was
counted as one instance of verbatim copying; when one
student copied five main concepts verbatim, it was counted
as five instances.

Formula 1: the percentage of verbatim copying

D the number of instances of verbatim

copying=.five main concepts

� the number of students/

Representation in the students’ notes could reveal whether
they reorganized the information and chose how to repre-
sent it. In this study, we selected three main paragraphs
(the second, third, and fourth paragraphs) from NTET as
one integrated unit, which described the formation of the
three kinds of rocks and how each of them can change to
another kind of rock over time. Students could take notes
on the content using different means of representation,
which reflected how students build the connection among
ideas. For coding note-taking representations, four codes
were used: no notes, words, graphics, and tables. No notes
means students did not take notes from these three para-
graphs. The other three codes were used according to
students’ most-used representations in their notes.
Regarding terse value, Kiewra (1987) mentioned that

effective note taking requires a sufficient elaboration of the
critical ideas. On the basis of this statement, we defined
the terse value as a measure of the terseness of the notes
taken. In other words, students take notes by using essen-
tial words or symbols—a symbol, icon, or illustration is cal-
culated as a word—to present one concept. In particular,
the terse value of students’ notes was calculated as the con-
cept score divided by the number of words. The higher the
terse value, the more concise the students’ notes were.

Formula 2: the terse value D the concept score=

the number of words

We and few research assistants conducted all scoring and
coding of the pre- and post-NTET. Interrater reliability for
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the analysis of all notes was established by three indepen-
dent raters, with a reliability score of .93. Differences in
the coding were discussed by the raters, and interrater
agreement reached 100%.

Results

A preliminary analysis of the data did not show any evi-
dence of violations of statistical assumptions. Examination
of scatter plots supported the assumption of normality and
revealed linear relationships for all tests. The results
focused on the degree to which note-taking instruction
enhanced student note-taking performance, and reading
comprehension.

Note-Taking Performance

Verbatim copying in students’ notes. Table 3 shows that
for the NTI group, the percentage of verbatim copying of
both high and low reading ability students decreased from
18.97% to 7.76%. However, the percentage of verbatim
copying remained high for the FNT and the FRW group
students. In other words, the NTI group students, who
received the note-taking instruction, reduced verbatim
copying, and could paraphrase the content. On the other
hand, verbatim copying was not reduced in the other two
groups who did not receive the instruction.

Representation in students’ notes. Figure 4 shows the per-
centages of various representations in pre- and post-NTET
from the three groups of students. A high percentage of
representations in the three groups took notes with words
(NTI group: 95.56%, FNT group: 95.58%, FRW group:
88.28%), which showed that they took directly from the
article without exploring other representations. In other
words, most students used a single means for presenting
their notes. In contrast, the post-NTET showed that every-
one took notes rather than missing important information
and approximately one fifth of the NTI group students
used various representations, such as graphics (2.22%) or
tables (18.89%). Furthermore, the percentage of students
using tables was higher than that using graphics. We con-
sider tables to be more appropriate to classify and catego-
rize the content. This means that the NTI group students
could utilize different representations to organize relevant
concepts from the text, such as graphics or tables. How-
ever, in the post-NTET, some students in the FNT and
FRW groups did not take notes, the other still used words

TABLE 3. The Percentage of Verbatim Copying for the
Three Groups

Group Ability
Pre-NTET
(Percentage)

Post-NTET
(Percentage)

NTI LR 19.26 7.78
HR 18.71 7.74
Total 18.97 7.76

FNT LR 17.42 20.00
HR 23.14 26.67
Total 20.00 23.01

FRW LR 17.78 21.39
HR 18.36 21.37
Total 18.07 21.38

Note. NTI D note-taking instruction group; FNT D free note tak-
ing without instruction group; FRW D free-recall writing group;
LRD low reading ability; HRD high reading ability.

FIGURE 4. The percentages of students in the three groups using various representations in the pre- and post-NTET.
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to present the concepts. In particular, the percentage of
students in the two groups using words was still high,
92.92% and 93.79%. There was no difference in using
representation between the pre- and post-NTET. In sum-
mary, the NTI group students not only knew the different
representations of note taking, but could also utilize appro-
priate representations to reveal the specific concepts in
their notes.

The terse value in students’ notes. From Table 4, it is clear
that in the pre-NTET, the NTI group wrote more concepts
(4.111 > 3.438, 3.531) and more words (74.544 > 62.911,
65.416) than the other two groups. In contrast, the NTI
group did not have a higher score than the other two
groups in terms of concept score, or the number of words
in the post-NTET. The terse value was determined by
dividing the concept score by the number of words, and
was used to verify whether students grasped the main con-
cepts of the article, whether they omitted redundant words,
and whether they included key points in their notes. A
higher terse value means that the student used fewer words
to cover more concepts. Table 4 also shows the terse value
of three groups, both pre- and post-NTET.

As the correlation between the pre-NTET (covariate)
and post-NTET of the terse value was strong and signifi-
cant (r D .772), a two8-way 3 Treatment Group £ 2 Read-
ing Ability analysis of covariance (ANCOVA) was
conducted on the post-NTET. As expected, there was a
significant main effect for the NTI group, F(2, 342) D
11.19, p< .05, partial h2 D .052. The LSD comparison pro-
cedures revealed that students in the NTI group (M D
0.075, SD D 0.075) scored higher than those in the FNT
group (M D 0.051, SD D 0.023) and the FRW group (M D
0.054, SD D 0.023). The data indicated that the NTI
group students wrote more concepts with fewer words in
the post-NTET than either of the other groups but that
there was no significant treatment £ reading ability inter-
action, F(2, 342) D 0.098, p > .05, and no significant main

effect on reading ability, F(2, 342) D 0.00, p > .05. Fur-
thermore, as can be seen in Table 4, in the NTI group,
there was no significant difference between low and high
ability students, F(2, 87) D 0.239, p > .05. Surprisingly,
the terse value of the low reading ability students in the
NTI group was significantly better than that of high read-
ing ability students in the other groups, F(2, 165) D 5.07,
p< .05. According to the raw score, the low reading ability
students in the NTI group made few gains on the concept
score, but they also wrote fewer words, suggesting that the
NTI group grasped the essentials of taking concise notes.
Hence, the note-taking instruction clearly enhanced the
NTI group students’ note-taking performance.

Reading Comprehension

The effect of note-taking instruction on reading (i.e.,
whether note-taking practice enhanced the students’ read-
ing comprehension skills, was examined through SCT.
Table 5 presents the mean scores on the SCT for the three
groups in terms of reading ability.
As there was a strong significant correlation between the

TRC score (covariate) and the SCT score (r D .652), a

TABLE 4. Terse Value of the Three Groups in the Pre- and Post-NTET

Pre-NTET Post-NTET

Group Ability # Concepts # Words Terse value # Concepts # Words Terse value

NTI LR 3.444 65.978 0.058 3.556 57.356 0.079
HR 4.778 83.111 0.063 4.667 75.889 0.071
Total 4.111 74.544 0.060 4.111 66.620 0.075

FNT LR 3.161 60.581 0.051 3.081 66.516 0.047
HR 3.980 71.294 0.056 3.961 75.078 0.055
Total 3.531 65.416 0.053 3.478 70.381 0.051

FRW LR 3.219 57.822 0.053 3.822 70.274 0.053
HR 3.658 68.000 0.052 4.781 92.014 0.054
Total 3.438 62.911 0.052 4.301 81.144 0.054

Note. NTI D note-taking instruction group; FNT D free note taking without instruction group; FRW D free-recall writing group; LR D low reading
ability; HR D high reading ability; # ConceptsD concepts score; # Words D the number of words.

TABLE 5. Mean Scores on the SCT for the Three
Groups

LR HR Total

M SD M SD M SD

NTI 11.05 2.65 13.57 1.80 12.31 2.59
FNT 9.69 2.23 12.18 2.55 10.81 2.67
FRW 10.01 2.63 12.52 2.28 11.29 2.76

Note. NTI D note-taking instruction group; FNT D free note tak-
ing without instruction group; FRW D free-recall writing group;
LRD low reading ability; HR D high reading ability.
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two-way 3 Treatment Group £ 2 Reading Ability
ANCOVA was conducted on the SCT. The analysis
revealed significant main effects for treatment, F(2, 333)
D 9.23, p < .05, partial h2 D .053. The LSD comparison
procedures for the SCT revealed that students in the NTI
group (M D 12.31, SD D 2.59) scored higher than those in
the FRW group (M D 11.29, SD D 2.77) and in the FNT
group (M D 10.81, SD D 2.67); there was no significant
difference between the other two groups. Conducting a
simple main effect of the treatment factor, under both high
and low reading ability conditions, the NTI group scored
higher than either the FRW group or the FNT group. How-
ever, with respect to the SCT, there were no interaction
effects for intervention on reading ability or for the main
effect on reading ability. The results showed that compared
to both the high and the low reading ability students, the
NTI group performed better than the FNT group and the
FRW group on the textual comprehension test.

Thus, these results suggest that note-taking instruction
not only improved the note-taking performance of the
NTI group students, but also had a positive impact on their
reading comprehension. In other words, when students
learn how to incorporate note-taking skills and write down
important ideas, they also improve their understanding of
what they have read.

Discussion

Improving Students’ Note-Taking Performance from Verbatim
Copying to Terse Note Taking and from Using Single to
Multiple Representations

The results showed that with instruction, the note-tak-
ing skills of the NTI group improved. Compared to the
pre-NTET results, the NTI group students’ note-taking
performance in the post-NTET showed not only more con-
cise notes than the other groups, but also showed various
note-taking representations, including the use of words,
tables and graphics. Concise notes mean less verbatim
copying and higher terse value. It should be noted that the
low reading ability students in the NTI group performed
better than the high reading ability students in the other
two groups. This suggests that low reading ability students
benefitted most from the note-taking instruction (e.g.,
Boyle, 2010; Boyle & Weishaar, 2001; Faber et al., 2000;
Peper & Mayer, 1978). We speculate that the explanations
for the results could be that fourth-grade students may gen-
erally lack skills of how to take efficacious notes and the
NTI group students were given more opportunities to prac-
tice note taking. Shrager and Mayer (1989) also suggested
that instructional methods are more effective for less-
skilled learners than they are for more highly skilled learn-
ers, especially when such instruction encourages students
to use strategies which make them actively participate in
the learning process. The first assumption was also exam-
ined by the results of this pre-NTET, which indicated that

most students were in the lower level with respect to note-
taking skills, a finding that is consistent with other rele-
vant studies (Kiewra, 1987; Piolat et al., 2005). Hence, the
design of note-taking instruction in this study is intended
to complement deficiencies in students’ note-taking skills
by considering the participants’ initial note-taking skill
level to maximize the benefits derived from instruction.
Instruction can assist students to learn and practice effec-
tive note-taking skills. In the intervention phase, the NTI
group students received the teachers’ demonstration and
generated their own notes so they gained more experience
and more familiarity with note taking than the two other
groups.
The conciseness and use of more visual representations

in their notes reflected efficacious note taking, close to the
experts’ notes. These results are similar to those obtained
by Laidlaw et al. (1993) and P. L. Lee et al. (2008). The
percentage of verbatim copying diminished and the terse
value improved which implies that the NTI group students
learned to incorporate note-taking skills, such as to capture
the majority of the critical ideas in the reading text and to
shorten and organize essential information by their word
selection. Students knew how to use different note-taking
representations to organize information, and understood
that note taking facilitates the processes of combining
information from different parts of the text with the read-
ers’ prior knowledge. In sum, combining both characteris-
tics of terse notes and multiple representations, the note
taking could be viewed as effective.

Supporting Generative Learning and Enhancing Reading
Comprehension Through Effective Note-Taking Instruction

Comparisons between the FNT and NTI groups in post-
NTET performance revealed that students in the FNT
group did not produce notes as effective as those in the
NTI group. In contrast to the students in the NTI group,
there was a higher percentage of verbatim copying among
students from the FNT group. Terse values for this group
were also lower and the students were still using words to
take notes. Recall that the students in this group were not
given instruction in note taking but had the opportunity to
practice note-taking skills. The findings pointed the impor-
tance of structured instruction in helping students generate
effective notes.
Results of the SCT showed that students in the NTI

group who produced more effective notes had higher read-
ing comprehension scores as compared to students in the
FNT group who produced more superficial notes. This sug-
gests that it is not note taking that enhances reading com-
prehension. Rather, it is the effectiveness of note taking
that has a positive effect on reading comprehension. We
think that effective note-taking skills enhance reading
comprehension as generative learning occurs in the note-
taking process. According to the perspective held by the
Wittrock model of generative learning (Linden &
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Wittrock, 1981), reading comprehension occurs when
readers actively generate two types of relations: (a)
between the textual information and the reader’s prior
knowledge and experience and (b) among the different
parts of the text. The generation of these two types of rela-
tions is referred to as generative learning. In generative
learning, students are active participants in the learning
process rather than passive recipients of information, and
generate knowledge by forming mental connections
between concepts (Wittrock, 1989). Further, H. W. Lee
et al. (2007) asserted that knowledge can be generated
meaningfully only through learners’ self-generation of rela-
tionships and understanding. Effective note taking empha-
sizes generative learning. Students in our instruction group
are required to actively select information across different
sections of the text and organize relevant ideas coherently.
These skills in turn facilitate their efforts to process their
notes and use them in emergent tasks that require deeper
understanding, comparison and evaluation of the content
of the texts (Slotte & Lonka, 1999). Comprehension is
enhanced as a result of generative learning. Findings from
this study support the proposition that generative learning
mediates the relationship between note taking and reading
comprehension. Analyses of the three note-taking dimen-
sions showed that students in the NTI group who produced
effective notes engaged in reorganization of the text and
performed better in reading comprehension tests after
note-taking instruction.

In sum, structured note-taking instruction is vital to
help students learn effective note-taking skills. These skills
evoke generative learning that enhances reading
comprehension.

Adjusting the Components of Note-Taking Instruction and the
Criterion for Note-Taking Performance Evaluation

The present study is an extension of past studies in that
we considered the students’ initial note-taking perfor-
mance. Note-taking skills are divided into five lessons that
guide students in learning step by step. This design is dis-
tinguished from previous studies (e.g., Laidlaw et al., 1993;
P. L. Lee et al., 2008), which have regarded note taking as
a single holistic strategy and provided several courses to
familiarize students with note taking. However, the stu-
dents in the present study were much younger and had less
learning experience, and therefore note taking needed to
be broken down into several skills to make it easier for
them to learn.

In addition, there are two main considerations that dis-
tinguish this study from previous note-taking instruction
studies. First, this study emphasizes the importance of the
internal, rather than the external, factors associated with
acquiring note-taking strategies. The internal factors speak
to improving the skills of note taking, whereas external
factors speak to guide notes or organizational lecture cues
which can be used to facilitate student lecture note taking

(Konrad et al., 2009; P. L. Lee et al., 2008; Titsworth &
Kiewra, 2004). Past studies found that students who use
external cues could improve their note-taking perfor-
mance, but whether the facilitative effects of the external
cues would be obtained even when the cues are removed
remains unknown. To address this issue, we developed
note-taking instructions to help students learn internal
note-taking skills rather than relying on the assistance of
external cues.
Second, the note-taking analysis approach is revised.

Terse note taking, rather than the number of words or idea
units, is the criterion used to evaluate note-taking perfor-
mance, deemed characteristics of good note taking (e.g.,
Boyle, 2010; Rahmani & Sadeghi, 2011; Slotte & Lonka,
1999). The difference between the two perspectives is
based on the fact that the past studies have focused on
note taking during lectures, and accordingly, they consid-
ered the cognitive limitations of the note takers, such as
comprehension ability, working memory span, writing
speed, and so on. We agree with the view that “the quality
and quantity of notes may vary greatly from person to per-
son ranging from exhaustive outlines to a random list of
facts” (Cook & Mayer, 1983, p. 104). In this study, the
information presented for the note takers is a text rather
than a lecture. Hence, this study applies the terse value,
which focuses on the sufficient elaboration of critical ideas
and takes simplification as a criterion of note-taking
performance.

Conclusion

In this study, we developed and conducted five note-tak-
ing lessons that allowed students to engage effectively in
step-by-step learning of note-taking skills. The step-by-
step approach reduced the learning load and allowed stu-
dents to master note-taking subskills. The results indicate
that note taking is an effective strategy for elementary stu-
dents in the reading context, and prove that students can
be taught and internalize note-taking skills. As students
become more familiar with the skills, their performance
revealed a reduction in verbatim notes, an increase in vari-
ous note-taking representations and improvement in the
note-taking performance. Moreover, the terse value of the
notes showed that students organized the information from
the text and the terse note-taking produces generative
learning and thereby improves students’ reading
comprehension.
Based on the results of this study, there are several sug-

gestions for future research and teachers. First, the criterion
for evaluating note-taking performance, the terse value, is
useful in the reading context but future studies should
examine its effectiveness and availability in the lecture
context. Second, when teachers teach reading strategy
instruction such as note taking, they should consider their
students’ level of learning and integrate appropriate scaf-
folding to help students systematically learn and develop
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successful reading strategies. Third, teachers should model,
both verbally and visually, the various note-taking skills,
explaining when and why they are incorporating different
strategies. After mastering the subskills of note taking,
teachers should provide more opportunities for students to
practice their note-taking skills in learning contexts so
that note taking emerges as a spontaneous strategy.
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