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Abstract
There has been little research investigating the effects of notetaking on foreign language (FL) 
learning, and no studies have examined how it affects vocabulary learning. The present study 
investigated the vocabulary written in notes of 86 students after they had listened to a teacher 
in an English as a foreign language (EFL) class. The results showed that 51.2% of participants took 
notes, and 32.6% wrote information about target words in notes. However, there were only 95 
instances of information written about the 28 target words. The results revealed that the odds 
of vocabulary learning were 15 and 10 times higher in the immediate and delayed posttests for 
target words that were written in notes. The analysis also indicated that the use of first language 
(L1) translation in teacher speech increased the chances that target words were written in notes, 
and that writing words in notes was the most effective predictor of learning.

Keywords
FL vocabulary learning, listening, teacher speech, frequency of occurrence, L1 translation, 
notetaking, word length

I Introduction

In natural teaching contexts, the act of notetaking is common (van der Meer, 2012). 
Students are often encouraged to take notes (Webb & Piasecki, 2018), and even though 
they are not required to do so, most students record some information delivered by the 
instructor (Hartley & Davies, 1978). This seems to indicate that both teachers and learn-
ers acknowledge the importance of taking notes. Moreover, note taking in lectures is 
widely accepted because it helps learners to augment their attention and enhance their 
retention of academic discourse (Machida et al., 2018; Tsai & Wu, 2010).
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Taking notes is also believed to contribute to foreign language (FL) learning (Oxford, 
1990). Writing information in notes may contribute to FL vocabulary learning in two 
ways. First, the act of writing information in notes may help learners to link what was 
heard, the spoken forms of words, to the written forms of words. This process of encod-
ing information in notes has been found to contribute to learning (Carrier, 1983; Gharravi, 
2018). Second, the information written in notes can subsequently be reviewed to better 
consolidate learning. Research has also shown that the process of reviewing notes leads 
to learning (Carrier, 1983; Siegel, 2020).

There are few studies investigating the effects of notetaking on FL learning and no 
studies that have looked at its effects on vocabulary learning. This is surprising because 
unfamiliar vocabulary is frequently written in notes in language learning classes (Webb 
& Piasecki, 2018). There is much that could be learned about the effects of notetaking on 
vocabulary learning. For example, the extent to which unfamiliar words are written in 
notes is unknown as is the information that is written about unfamiliar words in notes. 
Students might write the forms of words with and without their meanings. They might 
also write words together with their collocates or write words in the phrases in which 
they were encountered. Understanding the types of lexical information included in notes 
and the relationship that notetaking has with vocabulary learning may reveal the benefits 
of notetaking for vocabulary learning, as well as some direction for which types of lexi-
cal information students should be encouraged to include in their notes.

There is relatively little research that has examined whether the act of writing words 
contributes to learning. Several studies have looked at whether writing words in inten-
tional vocabulary learning activities contributes to learning. Thomas and Dieter (1987), 
Webb and Piasecki (2018), and Candry et al. (2017) found that word writing contributed 
to FL vocabulary learning, whereas Barcroft (2006) found a negative effect of word writ-
ing on vocabulary learning. However, these studies investigated writing words in care-
fully controlled conditions. In real classroom settings, students may not be instructed to 
take notes (Hartley & Davies, 1978), and if they do take notes, the students rather than 
instructors decide on the words, collocations, phrases, sentences, and meanings that they 
write. Therefore, while the studies exploring the effects of word writing in intentional 
vocabulary learning activities are useful, they are unlikely to reflect gains that may occur 
through writing lexical information in notes.

The present study was designed to shed light on the extent to which English as a for-
eign language (EFL) learners write about unfamiliar words in notes, and the effects of 
notetaking on vocabulary learning. In addition, three factors (first language translation, 
frequency of occurrence, word length), which are relevant to the spoken input that EFL 
learners encounter, were examined to determine whether these factors predict notetaking 
behavior and contribute to vocabulary learning.

1 Background

Notetaking involves writing down the main ideas and specific information that is pre-
sented. It is often regarded as an effective way to facilitate language learning and reten-
tion of the language features that are presented to students (Oxford, 1990). Notetaking 
has two main functions. The first is the encoding function, which can facilitate learning 
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and retention through the process of listening to oral input and then transferring it from 
aural to written form (Carrier, 1983; Di Vesta & Gray, 1972). The second is the external 
storage function, which contributes to learning and retention through later review of the 
notes (Carrier, 1983; Siegel, 2020). Research on distributed practice, or spacing effects, 
indicates that the review of information at different timings has a positive effect on learn-
ing (e.g. Bahrick, 1979; Ebbinghaus, 1985/1913) and FL vocabulary learning (e.g. 
Bloom & Shuell, 1981; Nakata & Suzuki, 2019). The positive effect of distributed prac-
tice on FL vocabulary learning provides evidence of the value of the external storage 
function of notetaking for vocabulary learning; if students write unfamiliar words in 
notes and subsequently study the notes at different timings, this is likely to increase their 
vocabulary knowledge.

There are no studies that have investigated whether the encoding function of notetak-
ing contributes to vocabulary learning. However, several studies have looked at the effect 
of word writing on vocabulary learning. These studies provide some indication of 
whether copying the written form of a word from a visual cue leads to gains in knowl-
edge of form-meaning connection of target items.

Thomas and Dieter (1987) examined the effects of word writing in three experiments 
in which native English-speaking participants encountered French-English word pairs 
three times. During the experiments, participants wrote each French word twice in a 
word writing group while the other group simply viewed the word pairs. Form recall, 
meaning recall, and free recall tests were used to measure learning after the treatment. 
The form recall test showed that writing words was most effective when responses were 
spelled correctly or when they were partially correct (one incorrect letter). The meaning 
recall test revealed little difference between the two groups, and the free recall test indi-
cated that writing words contributed to greater learning when scoring required correct 
spelling, and correct spelling except for one letter. Thomas and Dieter concluded that 
writing words may help to develop knowledge of word forms because it focuses learners 
on the spellings of words. In contrast, Barcroft (2006) found that word writing inhibited 
vocabulary learning. In a within-participants design, he compared two paired associate 
learning conditions. One condition involved viewing word-picture pairs and then writing 
target words that were shown in each picture and the second condition involved simply 
viewing the word picture pairs. The results indicated that word writing negatively 
affected learning gains, which supports Barcroft’s (2002) type of processing-resource 
allocation (TOPRA) model. TOPRA suggests that participants did not have the process-
ing resources to learn both the written forms and their meanings in the word writing 
condition. In a partial replication of Barcroft (2006), Webb and Piasecki (2018) found 
that if learners were given sufficient time to write words and direct their attention to 
form-meaning connection, word writing is likely to contribute to vocabulary learning. 
This finding provided support for Kroll and Stewart’s (1994) Revised Hierarchical 
Model (RHM) in that associating FL words and their meanings is likely to strengthen 
their semantic connections. Candry et al. (2017) also found a positive effect for word 
writing. They compared word-writing and meaning-inferencing conditions. In the word-
writing condition, participants were given 30 seconds and required to read sentences 
containing target words and write the word repeatedly to learn its spelling. In the mean-
ing-inferencing condition, participants were presented with the sentences but rather than 
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writing the target items, they tried to infer the meanings of the words. The results showed 
that word writing generated higher scores compared to the meaning-inferencing condi-
tion in both form recall and meaning recall. Together, these studies provide some evi-
dence that writing a word may contribute to vocabulary learning. However, there are 
several important differences between writing words in these studies and writing words 
in notes during a lesson. In the former, participants are instructed to write words while in 
the latter, the vocabulary that is included in notes is decided upon by students. It is well 
documented that intentional vocabulary learning activities tend to yield relatively large 
gains (Nation, 2013; Webb et al., 2020), and so we should expect word writing in the 
earlier studies to contribute to learning. In addition, cues in the earlier studies were visual 
while notetaking in the classroom typically involves writing what was heard in oral 
input. Research has also indicated that the mode of input can also have an effect on FL 
vocabulary learning (Brown et al., 2008; Webb & Chang, 2020) with activities involving 
listening and speaking contributing to smaller gains than those involving reading and 
writing (Yanagisawa & Webb, 2021).

In the EFL classroom setting, listening to teachers might often be the main source of 
oral input (Macaro & Tian, 2015; Meunier, 2012). Students may have no access to learn 
written form through listening and have little opportunity to write down the same words 
repeatedly because of time pressure (Siegel, 2016). Moreover, notetaking will typically 
be spontaneous behavior. Most students do take notes for their own use, but they do not 
necessarily know how to take effective notes (Hartley & Davies, 1978; Piolat et al., 
2005). Key information and target vocabulary will not always be presented directly to 
learners, so they must predict the value of information and attend to key words selec-
tively (James et al., 1988; Kırkgöz, 2010). Research indicates that students’ self-selec-
tion of vocabulary to learn may lead to greater learning than target vocabulary that has 
been selected by external agents such as teachers (Laufer & Hulstijn, 2001). No studies 
to date have looked at the effect of writing words in notes on vocabulary learning in a 
real classroom setting. This study aims to fill this gap.

2 Factors that contribute to vocabulary learning

Many factors may contribute to learning words encountered in spoken input. Research 
indicates that increased frequency of occurrence of unfamiliar words has a positive effect 
on vocabulary acquisition (e.g. Peters & Webb, 2018; Uchihara et al., 2019; Vidal, 2011), 
and different modes of input may require different numbers of encounters for vocabulary 
learning to occur (van Zeeland & Schmitt, 2013; Vidal, 2011). Vidal (2011) found that 
more repeated encounters were needed for vocabulary acquisition through listening than 
reading. Two and three encounters were sufficient to learn words during reading, but 
learners needed to encounter words five and six times during listening (Vidal, 2011). van 
Zeeland and Schmitt (2013) found that it took more than 15 encounters to fully develop 
and retain word knowledge and suggested that listeners may need to encounter words 50 
to 100 times to develop the ability to recall a word’s meaning. It stands to reason that the 
more times unfamiliar words are heard in the classroom, the more likely that learners 
will attend to these items and write them in notes. However, the relationship between 
frequency of occurrence, notetaking and vocabulary learning remains to be explored.
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Another factor that may contribute to whether words are written in notes is teacher 
explanation of word meanings. VanPatten’s (1996) Input Processing theory emphasized 
that learners tend to first process word meanings before forms when encoding the input, 
so teacher explanation of word meanings might focus learners’ attention and increase the 
likelihood that words are written in notes. Zhao and Macaro (2016) investigated the rela-
tionship between first language (L1) translation and second language (L2)-only explana-
tions on word meanings and vocabulary acquisition. They found that teacher explanations 
of word meanings facilitated word learning, and L1 definitions yielded greater gains than 
L2-only explanations. Lee and Levine (2020) provided additional evidence of the value of 
elaboration of word meanings in speech. They found that both intermediate and advanced 
EFL learners who heard L1 translation of target words during listening tasks acquired 
more vocabulary than learners who did not receive L1 translation. However, participants 
in both of these studies were not permitted to take notes. In order to make learning more 
ecologically valid, Jin and Webb (2020) allowed learners to take notes when listening to 
teacher talk and found a positive effect of L1 translation on vocabulary learning. However, 
the degree to which L1 translation contributes to notetaking has yet to be examined.

A third factor that may contribute to vocabulary learning through listening is word 
length. Most research found a negative relationship between word length and word learn-
ing (e.g. Barcroft & Rott, 2010; Ellis & Beaton, 1993). However, Puimège and Peters 
(2019) found that longer words encountered in aural input were more likely to be learnt. 
Uchihara (2020) also found that the spoken forms of longer words tended to be faster to 
process than shorter words. They suggest that this is because longer words provide lis-
teners with more cues that aid recognition than shorter words. How the length of words 
encountered in teacher speech contributes to notetaking and vocabulary learning remains 
to be examined. A secondary aim of the present study was to examine the relationships 
between word length, frequency of encounters, L1 translation of target words, and note-
taking and vocabulary learning. Examining the extent that different factors affect whether 
unfamiliar words are written in notes and subsequently learned should provide some 
indication of the aspects of teacher speech that contribute to notetaking, and in turn, 
vocabulary learning.

II Research questions and predictions

The following research questions were addressed in the present study:

1. What information do EFL learners write about unknown vocabulary in notes?
2. Does writing unknown target words in notes contribute to vocabulary learning?
3. To what extent do frequency of occurrence, L1 translation, and word length pre-

dict whether unknown target words will be written in notes?
4. To what extent do frequency of occurrence, L1 translation, word length, and writ-

ing target words in notes predict vocabulary learning?

What information do EFL learners write about unknown vocabulary in notes? Nation 
(2013) provided an overview of different aspects of word knowledge, including 
form, meaning, and use. Because the participants encountered FL single words and 
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collocations in context, and some L1 translations were presented, we predict that FL 
word form, FL form in FL context, L1 meaning, and L1 meaning with FL form will be 
included in notes.

Does writing unknown target words in notes contribute to vocabulary learning? Our 
prediction is that writing unknown target words in notes will contribute to vocabulary 
learning. This prediction is supported by the Encoding Hypothesis, which emphasizes 
the positive effect of encoding information on language learning (Carrier, 1983; Di Vesta 
& Gray, 1972). In addition, several studies (e.g. Candry et al., 2017; Thomas & Dieter, 
1987) have indicated that writing words contributes to vocabulary gains.

To what extent do frequency of occurrence, L1 translation, and word length predict 
whether unknown target words will be written in notes? Learners are more likely to focus 
their attention on salient or noticeable words. Repeated encounters of words may lead to 
greater attention paid to those words (Webb & Chang, 2015), and providing L1 transla-
tions for unknown words might also make them more salient (Jin & Webb, 2020). 
Therefore, it is hypothesized that frequency of occurrence and L1 translation predict tar-
get words that will be written in notes. Although no studies have looked at the relationship 
between word length and notetaking, we predict that the shorter a word is, the more likely 
that it will be written in notes. Teacher speech puts notetakers under pressure that requires 
them to listen, comprehend, select, and write down words simultaneously (Piolat et al., 
2005), so they might be more likely to write down shorter words due to time constraints.

To what extent do frequency of occurrence, L1 translation, word length, and writing 
target words in notes predict vocabulary learning? Several studies have indicated that L1 
translation (e.g. Jin & Webb, 2020; Zhao & Macaro, 2016) and writing words (e.g. 
Candry et al., 2017; Thomas & Dieter, 1987) contribute to vocabulary learning, so L1 
translation and writing target words in notes are predicted to positively affect vocabulary 
learning. Word length, on the other hand, may also predict vocabulary learning because 
most research found a negative relationship between word length and word learning (e.g. 
Barcroft & Rott, 2010; Willis & Ohashi, 2012). It can be expected that the shorter a word 
is, the more likely it will be learned. However, we hypothesize that frequency of occur-
rence will not predict word learning because listeners may need to encounter unknown 
single words 10 times (Webb, 2007) and collocations 15 times (Webb et al., 2013) for 
sizable learning gains to occur. However, most target words in this study do not reach a 
sufficient frequency of occurrence for substantial learning to take place.

III Methods

1 Participants

A power analysis was conducted to estimate the minimum total sample using G*Power 
software (Faul et al., 2007) with the following input data: Effect size (f) = medium 
(0.25), statistical significance level (α) = .05, power (1 – β) = 0.8, number of groups = 
2, number of repeated measures = 3, moderate correlation among repeated measures = 
0.5 and nonsphericity correction (ε) = 0.75. A total sample of 34 is needed. The original 
participant pool (N = 96) was drawn from students majoring in English at a university in 
China. Because 10 participants missed one or more of the sessions, the final participant 
pool of 86 students were included in this study, the size of which was adequate for the 
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experiment. However, group size cannot be controlled because notetaking in this study 
was not a compulsory behavior. Forty-four of the 86 participants took notes, and 28 of 
them wrote target words in notes. Because the goal of this study was to examine the 
effect of writing unknown words on vocabulary learning, two groups (28 participants 
who wrote target words in notes and 58 who did not) were included later in the analysis. 
The study was conducted in accordance with ethical guidelines and with the approval of 
the institutional ethical review board.

All participants had been learning English for a minimum of 10 years and ranged in 
age from 18 to 21 years old (M = 18.8, SD = 0.75). They were enrolled in the same 
English courses receiving approximately 13.5 hours of foreign language instruction each 
week. The updated vocabulary levels test (UVLT; Webb et al., 2017) was used to assess 
the participants’ prior vocabulary knowledge. UVLT scores are of value in determining 
generalizability because the UVLT is a widely used instrument that has gone through a 
great deal of development and validation. It assesses knowledge of words sampled from 
each of the first five 1,000-word frequency levels which account for the greatest propor-
tion of spoken and written English (Webb et al., 2017). Although a study that includes 
aural input might ideally use a vocabulary test measuring knowledge of spoken form, 
previous studies have shown that the use of a written vocabulary test did not compromise 
the findings regarding a strong correlation between the spoken and written aspects of 
vocabulary (e.g. Milton & Hopkins, 2006; Uchihara & Harada, 2018). The participants 
achieved average raw scores of 29.6 and 28.4 out of 30 at the first and second 1,000-
word levels, respectively. Table 1 shows the results of the UVLT. Moreover, an inde-
pendent t-test was used to look at whether participants who took notes and those who did 
not take notes had significant differences in UVLT scores. Levene’s test revealed that 
homogeneity of variances was met (p = .774), indicating that the participants vocabulary 
levels were equivalent between the two groups.

2 Procedure

In the first week, all participants were told that the purpose of this study was to investi-
gate listening comprehension. This was to ensure that the participants’ focus was on the 
content of the teacher’s anecdotes rather than vocabulary learning. They were also 
informed of the research procedure and participants completed a consent form prior to 
voluntarily taking part in the study. Then, they were given as much time as needed to 
complete the UVLT followed by a pretest consisting of a meaning-recall test and a 

Table 1. Means (Ms), standard deviations (SDs), and 95% confidence intervals (CIs) of the 
word frequency levels on the UVLT.

1,000 2,000 3,000 4,000 5,000

M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI

29.67 
(1.14)

[29.43, 
29.92]

28.36 
(1.83)

[27.97, 
28.75]

25.22 
(3.35)

[24.50, 
25.94]

18.85 
(4.89)

[17.80, 
19.90]

14.70 
(5.37)

[13.55, 
15.85]

Notes. Maximum score = 30. Standard deviations are in parentheses. N = 86.
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multiple-choice test. One week later, all participants completed the treatment and an 
immediate posttest. One week after the treatment, all participants took the same tests 
again with test items in a different order on the delayed posttest. After the delayed post-
test, all participants received a debriefing to clarify the real purpose of this study. The 
overview of research procedure can be seen in Table 2.

3 Treatment

Before the treatment, each of the participant was provided with a blank paper and told by 
the instructor that taking notes was not compulsory. All of the sheets were collected after 
the treatment regardless of whether or not participants took notes. The participants did 
not know that their notes would be examined, and they were not aware of subsequent 
vocabulary tests.

The treatment lasted 40 minutes. It consisted of 26 minutes of video-taped teacher’s 
anecdotes and approximately 14 minutes of teacher–student interaction (for video script, 
see Online Supplementary Material Appendix 1). It is important to note that the partici-
pants watched short 4–6-minute segments of the video rather than a 26-minute mono-
logue. Teacher–student interaction was distributed between each segment. Each time the 
video was stopped during the class, the instructor raised questions related to the topic, so 
that teacher–student interaction occurred before, during, and after watching the video. 
The teacher–student interaction consisted of initiation–response–feedback sequences 
which is a common instructional practice found in EFL classrooms in China (Cullen, 
1998). It started with open questions, followed by student discussion and responses, and 
the instructor’s feedback. The questions were easy to discuss and were related to the top-
ics in the video. However, the questions, as well as the teacher’s gestures were not related 
to any of the target words and were unlikely to elicit any target vocabulary. Therefore, 
the treatment was designed to include the target items in the video-taped teacher’s anec-
dotes, but not in the teacher–student interaction.

4 Materials

a Video-taped material. A video-taped English language talk was given by a non-native 
speaker who had one-year of experience teaching English in China at the university 
level. It was used to ensure that word-related variables were precisely controlled. The 
English language talk related to the instructor’s life and study experiences in both China 

Table 2. Overview of research procedure.

Week1 Week 2 Week 3

Consent form
UVLT
Pretest
(Meaning recall and multiple-
choice test)

Treatment
Immediate posttest
(Meaning recall and multiple-
choice test)

Delayed posttest
(Meaning recall and multiple-
choice test)
Debriefing

Note. UVLT = updated vocabulary levels test.
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and Canada. The content was easy to comprehend, and the topic was selected to arouse 
the participants’ interest because they had the same major and similar background as the 
instructor. The instructor spoke in the way that non-native language teachers typically 
talk to their students in EFL classes at university in China. The most frequent 2,000 word 
families provided 93.2% lexical coverage of the spoken input. This is within the 90% and 
95% coverage estimate suggested by van Zeeland and Schmitt (2013) for which learners 
are able to understand aural text. In order to make spoken input natural and comprehen-
sible, the teacher in the video used proper speaking pace, L1 translation, visual support 
and gestures. The rate of speech in the video was 112 tokens per minute. Blau (1990) 
demonstrated that the speed of speech delivered by native English speakers was approxi-
mately 170 tokens per minute. However, 107 words per minute is viewed as ‘lecturelike’ 
(Dunkel,1988). Because the participants were EFL students, who might have found it 
hard to comprehend English speech when spoken at a nativelike speed, the rate of speech 
was considered to be appropriate. The video lasted 26 minutes and contained 2,901 run-
ning words. However, the presentation of the video was not as a single 26-minute mono-
logue. Instead, it was divided into several short segments of approximately 4–6 minutes 
in length with teacher–student interaction dispersed in between.

b Target vocabulary. Eighteen single-word items and ten collocations that were included 
in the video were chosen as the target vocabulary. The target single-word items were 
words that were less frequent than the most frequent 3,000 words in Nation’s (2012) 
BNC/COCA lists. Half of 18 single words were provided with L1 translation equivalents 
(Mandarin) immediately after they were used to establish translation links between lan-
guages. It is worth noting that the L1 translations were limited to the meanings of target 
vocabulary and did not entail additional semantic information. The translations that were 
provided corresponded to L1 glosses in written text; the words were not taught to partici-
pants, but rather the meanings were quickly provided to help facilitate comprehension. 
The L1 translation was only repeated the first two times the target words were encoun-
tered because it would be unnatural for teachers to translate an unknown word every time 
it occurred. For the other half of the target words, no translation was provided for the 
target word meanings. The target word items were encountered in the teacher’s speech 3 
to 10 times, providing them the chance to be learned incidentally. Research shows that 
repeated encounters in context may often contribute to learning the forms and meanings 
of unfamiliar words (Webb, 2008).

Ten target collocations were made up of seven verb-noun collocations and three 
adjective-noun collocations. All ten items had a statistical strength of co-occurrence typi-
cal of collocations with mutual information scores all above three in COCA. The collo-
cations were comprised of words from the first to third 1,000-word-frequency levels in 
Nation’s (2012) BNC/COCA word lists that the participants were likely to know (e.g. get 
approval, long term), and were relatively transparent in meaning except small talk. Since 
words made up of target collocations were familiar to participants, collocations were not 
provided with L1 translations. In addition, word length in collocation is generally deter-
mined by the number of words involved in the sequence (Nation, 2013).The word length 
of each target collocation was two words. The target item frequency of occurrence ranged 
from 3 to 6 encounters within the video. A full list of target single words and collocations 
are in Appendix 1 (in Online Supplementary Material).
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5 Coding of notes

The notes that were collected were carefully examined in order to determine the kinds of 
information that were written in notes and the frequencies of each type of information. 
Information about target words included in the notes was classified into seven catego-
ries: FL form, FL definition, FL form in FL context, L1 meaning, L1 meaning with FL 
definition, L1 meaning with FL form, and L1 meaning in context. Table 3 shows exam-
ples of each coding category drawn from the word blizzard.

6 Assessment

A vocabulary test consisting of meaning recall of target single-word items followed by 
multiple choice form recognition of target collocations was administered to participants 
in a pretest, immediate post-test, and delayed post-test to track and compare the learning 
gains of the participants (for an overview of the procedure, see Table 2). The test items 
were randomly ordered between test administrations to decrease the possibility that the 
participants could remember the answers by recognizing the order of words.

a Meaning recall test. In order to measure students’ knowledge of form-meaning connec-
tions of single-word target items, a meaning recall test was used. This test is a commonly 
used test format in studies of second language vocabulary acquisition through reading 
(e.g. Laufer, 2003; Peters et al., 2009), listening (e.g. Brown et al., 2008; van Zeeland & 
Schmitt, 2013), viewing (e.g. Nguyen & Boers, 2019; Peters & Webb, 2018), and writing 
(e.g. Laufer, 2003; Pichette et al., 2012). Because the participants were exposed to the 
aural form of the words during listening to teacher speech, the meaning recall test also 
presented the items to the participants in spoken form. Piloting indicated that participants 
were able to demonstrate learning when using this format, and the test scores yielded an 
acceptable Cronbach’s Alpha reliability coefficient of 0.754.

There were 36 items in the test. Half of the items were target words and the other 
18 items were high frequency words from the 1,000- and 2,000-word levels that the 
participants were likely to know (for test format, see Online Supplementary Material 
Appendix 2). The reason to include high frequency words was to encourage participants 
to complete the test and take it seriously, and also distract the participants’ from 

Table 3. Using the word blizzard as an example for each coding category.

Word category Examples

FL form blizzard
FL definition snowstorm
FL form in context frequent blizzard in winter
L1 meaning 暴风雪

L1 meaning with FL definition snow storm 暴风雪

L1 meaning with FL form blizzard 暴风雪

L1 meaning in context 冬天经常有暴风雪

Notes. FL = foreign language. L1 = first language.
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deliberately attending to the target words during the pretest. Analysis of the test data 
only included the responses for the 18 target items.

During the meaning recall test, participants listened to an oral recording of the items 
with each word repeated twice. The participants were required to write down anything 
they could recall about the meaning of each word either in Chinese or English. If they did 
not know the word meaning, they had the option to check I don’t know. The answer could 
be a synonym, an explanation, a paraphrase, or anything else they could use to demon-
strate their knowledge. The participants had 30 seconds to answer each question.

In the scoring procedure, the analysis initially included scoring for partially correct 
answers and completely correct answers. The partially correct response such as responses 
of 糖 (‘sugar’), 酱汁 (‘sauce’), and 肉汁 (‘meat sauce’) for the item gravy were awarded 
0, 0.5, and 1 point, respectively. However, the analyses revealed that both scoring meth-
ods provided similar results; all results that were statistically significant with sensitive 
scoring were also statistically significant with strict scoring. Therefore, only the results 
where responses were completely correct will be reported. A score of 1 was awarded for 
fully correct responses and 0 was awarded for all other responses. The maximum obtain-
able score was 18.

b Multiple-choice test. In order to measure students’ receptive knowledge of collocation, 
a multiple-choice test was created. The test included 20 items of which 10 were the target 
collocations and the other 10 were high frequency collocations that the participants were 
expected to know (for test format, see Online Supplementary Material Appendix 2). The 
analysis only included responses for the 10 target collocations. All of the test items for 
the target collocations were taken from Nguyen and Webb’s (2017) Receptive Knowl-
edge of Collocation Test. Although the target collocations were relatively transparent in 
meaning, the test items were still challenging because the distractors were plausible 
options in Chinese. For example, although get approval showed some congruency with 
L1 collocations, the three distractors ask, make and put are all frequently used with 
approval in Chinese. Thus, to select the correct option, the participants needed to notice 
the collocations that occurred within the spoken input.

The participants listened to a recording of the test. The node words were orally 
presented along with the five options (The key, three distractors, and an I don’t know 
option). The key and three distractors were randomized across the pretest, immediate 
post-test, and delayed post-test. All data in this test were scored dichotomously with 
zero for an incorrect response and one for a correct response. The examples of the 
target item small talk in the pretest, immediate posttest, and delayed posttest are shown 
below.

The participants hear: ‘Number four, talk [1sec.] A, clear talk [2 sec.] B, close talk 
[2 sec.] C, pretty talk [2 sec] D, small talk [2 sec] (then this sequence is repeated)’

The participant sees on paper in the pretest:

4.   A. clear B. close C. pretty D. small   � I don’t know

The participants hear: ‘Number one, talk [1sec.] A, close talk [2 sec.] B, pretty talk [2 
sec.] C, small talk [2 sec] D, clear talk [2 sec] (then this sequence is repeated)’
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The participant sees on paper in the immediate posttest:

1.  A. close B. pretty C. small D. clear   � I don’t know

The participants hear: ‘Number seven, talk [1sec.] A, small talk [2 sec.] B, close talk [2 
sec.] C, clear talk [2 sec] D, pretty talk [2 sec] (then this sequence is repeated)’

The participant sees on paper in the delayed posttest:

1.  A. small B. close C. clear D. pretty   � I don’t know

7 Analysis

SPSS (Version 23) was used to analyse the data. If there were any correct FL forms, L1 
or FL meanings, or FL forms together with L1 or FL meanings of target words written in 
notes, it was recorded. The criteria of determining whether a target word was written in 
notes was in accordance with the instructions and scoring of the meaning recall test 
because students could recall the meanings of target words in Chinese or English.

For the first research question regarding the information that EFL learners write about 
unknown vocabulary in notes, descriptive statistics were used to provide an overall pic-
ture of the number and percentage of target words that were written in notes. When 
counting non-target words, both individual words and Chinese characters unrelated to 
target words were included.

For the second research question examining whether writing unknown target words in 
notes contributes to vocabulary learning, a repeated measures ANOVA was conducted 
with test timing as the within-participants variable (pretest vs. posttest vs. delayed), and 
condition (participants who wrote target words in notes, participants who did not write 
target words in notes) as the between-participants variable. A follow-up pairwise com-
parison using the Bonferroni test was carried out to examine the mean difference within 
each condition at each testing time and the mean difference between the participants who 
wrote target words in notes and those who did not take notes.

The third research question used logistic regression to look at the extent to which 
three predictors (frequency of occurrence, L1 translation, word length) affect writing 
unknown target words in notes. The fourth research question used logistic regression to 
look at the extent to which four predictors (frequency of occurrence, L1 translation, 
word length, writing target words in notes) affect vocabulary learning. Whether 
unknown target words were written in notes was the binary outcome variable in the 
third research question and score per item was the binary outcome variable in the fourth 
research question.

IV Results

Research question 1

The descriptive statistics for the information about target words that was included in 
notes is shown in Table 4. There is no overlap among each word category; each target 
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word written in notes was only categorized into one of the word types. Table 5 and 
Table 6 present information about target single words and collocations respectively with 
their learning and retention rates.

In answer to the first research question, 44 of the 86 participants (51.2%) took notes, 
and 28 of the 86 (32.6%) wrote information about target words in their notes. There were 
95 instances of information written about target words in notes. Of these 95 instances, 
more than 80% of the occurrences of information were written about target single word 
items. The most common types of information written about target single words in notes 
were FL form and L1 meaning with FL form. Table 5 shows that single words were more 
likely to be learned and retained if they were written down in L1 meaning with FL form 
compared with words in FL form. In terms of target collocations, only 17 out of 95 occur-
rences of information written in notes related to these items, and the most common 

Table 4. Target word information in notes.

Word category Total target 
words in 
notes

Number and percentage 
of participants who 
wrote about target 
words (n = 28)

Percentage of 
all participants 
(N = 86)

FL form 40 15 (53.6%) 17.4%
FL definition 2 2 (7.1%) 2.3%
FL form in context 8 8 (28.6%) 9.3%
L1 meaning 12 7 (25%) 8.1%
L1 meaning with FL definition 2 2 (7.1%) 2.3%
L1 meaning with FL form 30 12 (42.9%) 14%
L1 meaning in context 1 1 (3.6%) 1.2%

Note. Twenty-eight of the 86 participants wrote target words in notes, and a participant may record more 
than one word category in notes. FL = foreign language. L1 = first language.

Table 5. Information of target single word items in notes.

Word category Number of target 
single words

Gains in posttest 
(learning rate)

Gains in delayed 
posttest (learning rate)

FL form 31 17 (54.8%) 13 (41.9%)
FL definition 2 1 (50%) 0 (0%)
FL form in context 2 2 (100%) 2 (100%)
L1 meaning 11 2 (18.2%) 2 (18.2%)
L1 meaning with FL definition 2 0 (0%) 0 (0%)
L1 meaning with FL form 30 26 (86.7%) 21 (70%)
Total 78 48 (61.5%) 38 (48.7%)

Notes. Gains in posttest refers to a target single word that participants did not know in the pretest but was 
correct in the immediate posttest. Gains in delayed posttest refers to a target single word that participants 
did not know in the pretest but was correct in the delayed posttest. FL = foreign language. L1 = first 
language.
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information types were FL form and FL form in context. Further information can be 
found in Tables 4, 5 and 6.

Also, 289 non-target words were included in the notes of the 28 participants who 
wrote information about target words in their notes and 94 non-target words were 
included in the notes of the other 16 participants who took notes but did not write target 
words. If we look at all the participants who took notes, an average of 8.7 non-target 
words were written, which is 4 times higher than target words that were written in notes.

Research question 2

In response to the second research question, because the unknown target words were 
made up of both single word items and collocations, the analysis was conducted twice. 
In preliminary analysis, the assumption of normal distribution was met for all but one 
of the data subsets (meaning recall pretest [distractors]: skewness value of students who 
did not take target words in notes was 2.41 (SE = .31) and the kurtosis value was 7.44 
(SE = .62)). Data was minimally winsorized due to the small sample size (Salkind, 
2010). One extreme high value was reduced in magnitude to a value that is still at the 
high end of the distribution but not as extreme, then the assumption of normal distribu-
tion was met for all variables. The descriptive statistics of the scores for the test measur-
ing receptive knowledge of single word items and collocations are presented in Table 7 
and Table 8.

Repeated Measures ANOVA was conducted to determine whether there was a statisti-
cally significant difference in the test scores at different retention intervals (pretest, 
immediate posttest, and delayed posttest) associated with the condition (writing target 
words in notes, without writing target words in notes). Test scores were dependent vari-
ables and two conditions were independent variables.

For meaning recall test data, the assumption of sphericity was violated, as assessed by 
Mauchly’s test of sphericity, χ2 (2) = 13.667, p = .001. Therefore, the Huynh–Feldt cor-
rection was applied (ε = 0.885). The ANOVA revealed significant interaction between 
the effects of test timing and condition on single word learning, F (1.77, 148.67) = 7.64, 
p = .001, ŋp² = .083. The pairwise comparison in the meaning-recall test indicated that 

Table 6. Information about target collocations in notes.

Word category Number of target 
collocations

Gains in posttest 
(learning rate)

Gains in delayed 
posttest (learning rate)

FL form 9 3 (33.3%) 3 (33.3%)
FL form in context 6 5 (83.3%) 4 (66.7%)
L1 meaning 1 1 (100%) 1 (100%)
L1 meaning in context 1 0 (0%) 0 (0%)
Total 17 9 (52.9%) 8 (47.1%)

Notes. Gains in posttest refers to a target collocation that participants did not know in the pretest but was 
correct in the immediate posttest. Gains in delayed posttest refers to a target collocation that participants 
did not know in the pretest but was correct in the delayed posttest. FL = foreign language. L1 = first 
language.
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the participants with or without writing target words in notes both scored significantly 
higher from pretest to posttest (p < .001, d = .1.69, 95% CI [0.83, 2.56]; p < .001, 
d = .1.04, 95% CI [0.49,1.59], respectively) and from pretest to delayed posttest (p < 
.001, d = .1.13, 95% CI [0.33,1.93]; p < .001, d = .70, 95% CI [0.17,1.23], respec-
tively). To investigate the interaction between condition and test timing, the data were 
subjected to simple effects analysis with Bonferroni correction. The analysis indicated 
that there was no significant difference in the pretest scores between condition (p = .386, 
d = .20, 95% CI [–1.09,0.42]). However, the participants who wrote target single-words 
scored significantly higher in the posttest than those who did not write target single-
words (p = .018, d = .56, 95% CI [0.28, 2.83]). No significant difference was found 
between condition in the delayed posttest (p = .248, d = .27, 95% CI [–0.56, 2.12]).

For the multiple-choice test data, Mauchly’s Test of Sphericity indicated that the 
assumption of sphericity had not been violated, χ2 (2) = 1.134, p = .567. However, no 
significant interaction was found between test timing and condition, F (2, 168) = 1.46, 
p = .236, ŋp² = .017.

Research question 3

For the third research question, a logistic regression was carried out to determine the 
relationship between writing target words in notes and one or three variables (frequency 
of occurrence, L1 translation and word length for single-word items; frequency of 
occurrence for collocations). The words that the 86 participants already knew before the 
treatment were excluded. The analysis in total was computed for 1,794 observations, 

Table 7. Means (Ms), standard deviations (SDs), and 95% confidence intervals (CIs) of single 
word items in meaning recall test.

Condition Pretest Immediate posttest Delayed posttest

M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI

NT (n = 28) 0.89 (1.40) [0.35, 1.43] 5.07 (3.20) [3.83, 6.31] 3.64 (3.15) [2.42, 4.97]
Without-NT 
(n = 58)

1.22 (1.76) [0.76, 1.69] 3.52 (2.58) [2.84, 4.20] 2.86 (2.80) [2.13, 3.60]

Notes. NT = writing target words in notes. Maximum score is 18. Standard deviations are in parentheses.

Table 8. Means (Ms), standard deviations (SDs), and 95% confidence intervals (CIs) of 
collocations in multiple choice test.

Condition Pretest Immediate posttest Delayed posttest

M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI

NT (n = 28) 6.07 (0.94) [5.71, 6.44] 7.32 (1.76) [6.64, 8.01] 6.82 (1.66) [6.18, 7.46]
Without-NT 
(n = 58)

5.69 (1.27) [5.35, 6.02] 6.36 (1.46) [5.98, 6.75] 6.26 (1.35) [5.90, 6.61]

Notes. NT = writing target words in notes. Maximum score is 10. Standard deviations are in parentheses.
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indicating that there were 1,794 items that the participants did not know before the treat-
ment and could potentially be learned. Among the 1,794 observations, 1,434 were for 
single words and 360 were for collocations. Table 9 presents the results of the logistic 
regression for writing target single words in notes.

The analysis revealed that only L1 translation is a significant predictor of writing 
unknown single-word items in notes. The odds ratio for L1 translation (OR = 3.49) indi-
cated that when a target word was translated by the teacher, the odds of writing it down 
was 3.49 times higher than a word that was not translated into L1. In terms of writing 
down unknown target collocations, frequency of occurrence did not predict that unknown 
target collocations would be written in notes.

Research question 4

In answer to the fourth research question, a logistic regression was carried out with the 
data from the immediate and delayed posttests to determine the relationship between 
learning gains (dependent variable) and frequency of occurrence, L1 translation, word 
length, and writing target words in notes for single word items; frequency of occurrence 
and writing target words in notes for collocations. Table 10 presents the results of the 
logistic regression of the meaning recall test.

The analysis revealed that L1 translation (p < .001, OR = 1.80), word length (p < .001, 
OR = 1.14, and writing target words in notes (p < .001, OR = 15.42) contributed sig-
nificantly to the model for single-word items in the immediate posttest. In the delayed 
posttest, word length (p < .001, OR = 1.16) and writing target words in notes (p < .001, 
OR = 10.38) significantly contributed to word retention. Frequency of occurrence did 
not contribute significantly to word learning or retention. Writing the target single-word 
items in notes was the most powerful predictor. When a target word was written in notes, 
the odds of a correct response were around 15 times higher in the immediate posttest, and 
around 10 times higher in the delayed posttest. When a target word was translated by the 
teacher, the odds of a correct response were 1.80 times higher in the immediate posttest 
but did not significantly affect vocabulary learning in the delayed posttest. It is interest-
ing to note that word length also has a positive relationship with word learning. For each 
one-letter increase in the length of a word, the odds of a correct response increased by 
14% (OR = 1.14) in the immediate posttest and by 16% (OR = 1.16) in the delayed post-
test. In other words, the longer a word was, the more likely it can be learned.

Table 9. Results of logistic regression including estimates, standard errors (SEs), z-values, 
p-values, odds ratios (ORs), and 95% confidence intervals (CIs) for writing single word items in 
notes.

Variable Estimate SE z p OR 95% CI

Intercept –4.46 0.63 –7.03 < .001 0.01 [0.00, 0.04]
FoO 0.04 0.06 0.80 .42 1.05 [0.94, 1.17]
L1 1.25 0.31 4.04 < .001 3.49 [1.90, 6.40]
Length 0.04 0.07 0.55 .58 1.04 [0.90, 1.20]

Notes. FoO = frequency of occurrence. CI = confidence interval for odds ratio (OR).
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For learning collocations in the posttest and delayed posttest, neither frequency of 
occurrence nor writing target words in notes had significant correlations with scores 
from the immediate and delayed posttests, indicating that both variables did not predict 
that collocations would be learned.

V Discussion

Although notetaking is considered a pervasive and important activity in classroom con-
texts, no studies to date have looked at its effect on vocabulary learning in a real class-
room setting. This study filled this gap by investigating the information that EFL learners 
tend to write in notes and whether writing unknown words in notes contributes to vocab-
ulary learning. The present study also examined whether frequency of occurrence, L1 
translation, and word length can predict notetaking of target single words, and whether 
frequency of occurrence can predict notetaking of target collocations. A secondary aim 
of this study was to include writing unknown words in notes as one more predictor to 
examine the relationship between those predictors and the vocabulary learning of 
unknown single words and collocations, respectively.

1 Information about unknown vocabulary in notes

In answer to the first research question, the results showed that more than half of the 
participants took notes (44 out of 86). This is not surprising because in most teaching and 
learning contexts, the act of notetaking is common (van der Meer, 2012; Williams & 
Eggert, 2002). Students are often encouraged to write down novel words (Webb & 
Piasecki, 2018), and even if they are not explicitly instructed to do so, students are also 
likely to record lecture content (Williams & Eggert, 2002). However, relatively few tar-
get words were written in notes. If every participant wrote every target word, there would 
be 2,436 occurrences of information written in notes, but the result showed only 95 
instances of information about target words were written in notes. This suggests that 
writing unknown words in notes when listening to teacher speech is uncommon.

There are several reasons that might explain why few unknown words were written in 
notes. The small number of target words written in notes may be because of their focus 
on understanding the content, as well as the fact that EFL learners often have difficulty 
taking notes while listening because it may distract them from attending to subsequent 
information necessary to understand the spoken input (Piolat et al., 2005). This is in line 
with Barcroft’s (2002) TOPRA model, which suggested that learners’ form processing 
and form learning will decrease if their semantically oriented learning increases. Another 
possible reason may due to students’ lack of knowledge of their written forms as well as 
their meanings. It is widely accepted that vocabulary knowledge correlates significantly 
with learners’ writing performance (Lin, 2015; Shi & Qian, 2012). Knowledge of word 
form (e.g. spelling) is required for writing. Although learners may recognize a word’s 
spoken form through listening, they may have difficulty linking its spoken form to its 
written form if they lack knowledge of spelling rules, especially in the English ortho-
graphic system where a grapheme can represent more than one phoneme. Thus, they may 
choose to avoid writing words that are hard to spell (Nation, 2013). Students may also 
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struggle with word meanings. Research shows that words are difficult to infer from con-
text (Webb, 2007). If students encounter unknown words and cannot infer their mean-
ings, they might be less likely to write them down.

It is important to consider why some words were written in notes while others were 
not. Saliency may play a role in determining learners’ attention during listening (Vidal, 
2011; Webb, 2020). Only 17 out of 95 occurrences of information in notes were for target 
collocations. Learners might have been less likely to attend to the unknown target col-
locations because the words that made up target collocations were familiar to partici-
pants. This may have led them to ignore collocations when encountered in the input due 
to their semantic transparency (Laufer & Waldman, 2011). When looking at target single 
words written in notes, the chance of writing down words that were translated into L1 in 
the teacher speech was almost 3.5 times higher than those that were not translated, indi-
cating that the use of L1 could make words more salient and encourage the students to 
write them down. Vidal (2011) compared learning gains between explicit and implicit 
elaboration and found that explicit elaboration helped listeners to focus on words and 
make form-meaning connections. Zhao and Macaro (2016) also found that students 
learned more words if they were translated into L1 rather than L2.

When looking at the information that was written in notes, the results revealed that the 
most common type of information written about target items was the FL form on its own. 
This might be expected, because the FL spoken forms of the items were encountered, 
while only half of the meanings of items were translated. It indicates that learners are 
able to use their knowledge of spoken and written forms to enable them to correctly spell 
words that they have encountered in speech. The second most common type of notetak-
ing relating to target single words was writing the L1 meanings of items together with 
their FL forms, indicating that learners’ attention was also focused on establishing the 
form-meaning link. Associating meanings to FL forms yielded a higher learning rate in 
posttest and delayed posttest (see Table 5). This is supported by the RHM which suggests 
that a strong lexical connection, which requires semantic processing, is established when 
FL is translated to L1, and hence reinforces semantic connections between FL words and 
the semantic system (Kroll & Stewart, 1994). When looking at collocations, participants 
wrote the FL forms of collocations (9 times) and wrote them in context (6 times) but 
rarely wrote the meanings of collocations (2 times). In addition, associating contexts to 
FL collocations yielded a higher learning rate (see Table 6), the result of which seems to 
be in accordance with the RHM. However, the findings should be interpreted with cau-
tion due to the small number of collocations written in notes. The difference between the 
proportion of target single word items and collocations that were written in notes was 
found to be significant (p = .008, d = .54) indicating that although students may notice 
the forms of collocates encountered in speech, they are unlikely to write them in notes to 
the degree to which they write unfamiliar single word items.

2 Writing unknown target words in notes in vocabulary learning

In response to the second research question, the results showed that the gains made by 
participants who wrote target single words in notes were significantly greater than those 
who did not write the items in notes. The participants who wrote unknown target 
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single-word items gained knowledge of 4.18 (23.2%) and 2.75 (15.3%) items on average 
in the posttest and delayed posttest, whereas the participants who did not write target 
words learned 2.30 (12.8%) and 1.64 words (9.1%), respectively. This indicates that 
learners who write unfamiliar words in notes are more likely to learn those words than 
those who do not. Because notetaking in this study is a spontaneous behavior, students 
who wrote down target words could be more motivated than others. Investigating moti-
vation was out of the scope of this study, and as a learning predictor, it is very difficult to 
describe operationally (Mubeen & Reid, 2014). However, notetaking in this study could 
be an indicator of motivation because notetaking and motivation are highly correlated 
with each other (Moos, 2009). According to the ‘depth-of-processing’ hypothesis (Craik 
& Lockhart, 1972), retention of information is closely related to how the information is 
processed. Because writing down target words can increase the learners’ engagement and 
involve generative processing (Armbruster, 2000), this finding may point to the fact that 
when students encounter unknown single words, taking notes can enhance their learning 
of those words. This expands on studies of incidental vocabulary learning through read-
ing (e.g. Waring & Takaki, 2003), listening (e.g. van Zeeland & Schmitt, 2013), reading 
while listening (e.g. Brown et al., 2008), and viewing (Peters & Webb, 2018). Because 
studies of incidental vocabulary learning are highly controlled, they typically do not 
allow students to interact with each other and use the language that is encountered in the 
treatment. The present study looks at learning through listening in a more ecological 
manner because it allowed students to take notes if they chose to. Therefore, perhaps 
incidental learning gains may be larger than they have appeared in earlier studies (e.g. 
Brown et al., 2008; van Zeeland & Schmitt, 2013) because in the majority of studies, 
learners have not been allowed to write words in notes. Our findings suggest that although 
the number of unknown words written in notes may be relatively small, the act of note-
taking enhances the gains that students can make through listening. It should be noted, 
however, that in the delayed posttest, the learning gains between participants who wrote 
and did not write target words in notes were not significant. Bohay et al. (2011) found 
that participants had more difficulty recalling knowledge of the material one week after 
the treatment. Therefore, if participants have no chance to further encounter words (e.g. 
review notes), their memory will decay.

The participants who wrote target collocations increased their knowledge of 1.25 
(12.5%) and 0.75 (7.5%) out of 10 target collocations on average in the posttest and 
delayed posttest, whereas the participants who did not write target words learned on 
average 0.67 (6.7%) and 0.57 words (5.7%), respectively. Although the participants who 
wrote collocations in notes slightly outperformed those who did not write target colloca-
tions, the interaction between time and notetaking was not significant. The likely reason 
for this is the lack of collocations written in notes. If processing resources are limited, 
TOPRA may have a trade-off effect between structural (focus on word form) and seman-
tic (focus on word meaning) elaboration. There were only 17 occurrences of information 
written about target collocations. Webb et al. (2013) found that learners may need to 
encounter unknown collocations 15 times to reach a sizable learning gain. However, in 
this study, collocations ranged from 3 to 6 encounters. Therefore, there may have been 
an insufficient number of encounters with target collocations to elicit notetaking of the 
items. Another possible reason why few collocations were written in notes is that 
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collocations were not presented with L1 translations. As discussed earlier, word saliency 
affects the probability that words are recorded. Translating collocations may make them 
more salient and more likely to be written in notes, and hence yield higher learning gains.

3 The relationship between frequency of occurrence, L1 translation, word 
length and unknown target words written in notes

A positive relationship (OR = 3.49) was found between L1 translation and students’ 
writing of target words in this study. This finding indicates that providing the L1 transla-
tion of unknown words increases the chances that they will be written in notes. This 
supports Input Processing (VanPatten, 1996) as learners are more likely to process word 
meaning before they process it for form, and it is also consistent with the RHM, which 
suggests that the L1 is likely to play a role in FL processing. This finding helps to explain 
how the use of L1 translation has a positive effect on word learning. Earlier studies have 
demonstrated that L1 translation is an efficient way to boost learning in L2 classrooms 
(e.g. Cook, 2001; Swain & Lapkin, 2000). The results of the present study suggest that it 
also enhances the potential for vocabulary learning by increasing the likelihood that 
words will be used productively and written in notes. This in turn provides further sup-
port for the use of L1 translation in teacher speech, as it increases the amount of evidence 
suggesting that L1 translation by teachers positively affects FL vocabulary learning in 
the classroom (Lee & Levine, 2020; Zhao & Macaro, 2016). However, neither frequency 
of occurrence nor word length could significantly affect students’ writing of target single 
words. The increased semantic learning may deplete learners’ focus on word form as 
illustrated by TOPRA whereas word length may not show differences in word saliency 
while processing input as suggested by Carroll (2012). The insignificant relationship 
between frequency of occurrence and writing target collocations in notes is aligned with 
the prediction. It might result from the insufficient number of encounters and lack of 
word saliency as collocations were made up of known words and were encountered 3 to 
6 times during the teacher speech.

4 The relationship between frequency of occurrence, L1 translation, word 
length, writing target words in notes and vocabulary learning

Of the four variables (frequency of occurrence, L1 translation, word length, and writing 
target words in notes) investigated for learning of single word items, writing target words 
in notes was the factor with the greatest effect. Many studies highlighted the positive 
impact that frequency of occurrence has on learning words (e.g. van Zeeland & Schmitt, 
2013; Vidal, 2003), and a great deal of research also indicated that L1 translation affect 
vocabulary learning (e.g. Jin & Webb, 2020; Lee & Levine, 2020; Zhao & Macaro, 2016). 
However, the results of the present study indicate that writing unknown words in notes has 
a larger impact on vocabulary learning than the three other variables. This provides sup-
port for the Encoding Hypothesis, which emphasized the value of taking notes to better 
encode and learn information (Carrier, 1983; Di Vesta & Gray, 1972). When students hear 
an unfamiliar word, writing it down helps them link its spoken form with its written form 
and brings about a deeper processing of the information.
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L1 translation was the second best predictor of the vocabulary gains obtained through 
listening. Among 78 single words that were written in notes, 62 of them were translated 
into L1 by the teacher, and the odds of a correct response were 1.80 times higher in the 
immediate posttest. This suggests that FL words can be learned through taking notes, and 
the use of L1 translations increases the likelihood that FL words will be learned. However, 
L1 translation did not lead to a significant effect in the delayed posttest. This does not 
mean that L1 translation does not have value. There will typically be decay of vocabulary 
knowledge if words are not encountered further (e.g. Waring & Takaki, 2003). Moreover, 
it is possible that the effect of L1 translation was mediated by notetaking, because the use 
of L1 translation by the instructor increased the likelihood that the students would write 
the translated words in notes.

The results revealed that word length also affected vocabulary learning, and that 
longer words were more likely to be learned and retained than shorter words. This con-
trasts our predictions and most studies, which have found negative correlations between 
word length and word learning (e.g. Barcroft & Rott, 2010; Willis & Ohashi, 2012). 
However, it is supported by Puimège and Peters (2019) who found that longer words 
might be more salient in aural input and therefore more likely to be learnt, and Uchihara 
(2020) found that the spoken forms of longer words tended to be faster to process than 
shorter words. Because word length has received little attention in vocabulary studies in 
which the spoken forms of words were encountered, it would be useful to further inves-
tigate the contribution of word length to vocabulary learning through listening.

One factor that did not predict vocabulary learning was frequency of occurrence. It 
may be that frequency of occurrence contributes to increased attention to unknown 
words and can positively affect vocabulary learning. However, perhaps frequency of 
occurrence within a small amount of input is not what ultimately determines whether a 
word is learned. Instead, the results of this study indicate that it may be what happens 
once attention is drawn to a word that determines whether that word is learned. In this 
case, it is writing the word in notes that proves more important. It may be different forms 
of productive use of words such as writing words in notes, discussing the meanings of 
words with peers, family members, or teachers that has the greatest impact on incidental 
vocabulary learning (Webb, 2020). It would be useful for future studies to investigate the 
extent to which different forms of productive use of words that occur after words have 
been encountered in input affect incidental vocabulary learning.

The analyses also showed that neither frequency of occurrence nor word writing had 
a significant effect on learning target collocations. This is likely due in part to the small 
number of encounters with target collocations in the spoken input, as well as the small 
number of these items that were written in notes. Moreover, because the meanings of 
most collocations were transparent, and the words that made up the collocations were 
familiar to learners, they may not recognize these co-occurrences of words as having 
been encountered in speech. In addition, L1 interference in word combinations may 
make it difficult to identify FL collocations (Chan & Liou, 2005). For example, gain 
knowledge and receive knowledge have the same meaning in Chinese, making it difficult 
to identify gain knowledge as the correct FL collocation without actually noticing its 
occurrence. Because the present study is the first to look at the contributions of 



582 Language Teaching Research 29(2)

notetaking to the learning of collocations, it would be useful for future research to explore 
the extent to which writing FL collocations contributes to learning when learners are 
exposed to larger quantities of spoken input with a greater number of exposures to items.

VI Pedagogical implications

The results suggest that learners should be encouraged to write unfamiliar words that are 
encountered in notes. However, it is important to consider whether an explicit focus on 
notetaking and writing more words in notes would alter the effects found in this study; it 
is possible that writing a small number of salient items in notes contributes to larger gains 
than writing a larger number of words at the encouragement of teachers. It is also impor-
tant for students to consider which words are worth writing as not all words are equally 
useful (Webb & Nation, 2017). The relatively small number of target words written in 
notes suggests that students would benefit from learning effective notetaking strategies, 
which can help listeners to predict information actively and attend to key words selec-
tively (James et al., 1988; Kırkgöz, 2010). For example, teachers could insert brief pauses 
before the target words, provide sufficient word exposures, and use oral organizational 
cues in teacher talk to draw learners’ attention to useful words and encourage them to 
record notes efficiently (Titsworth & Kiewra, 2004). The findings of the present study 
also indicate that translating target words is a useful way to draw students’ attention to 
important vocabulary and increase the chances that the words will be written in notes. One 
reason why students tend to put effort and faith into notetaking is because notes can be 
used later while reviewing for subsequent assessment (Kırkgöz, 2010; Siegel, 2020), and 
some studies demonstrated that students’ improved recall is benefited from both taking 
and reviewing notes (e.g. Fisher & Harris, 1973). However, because of the lack of research 
on two key variables examined in the research (notetaking and listening to teacher talk), 
this study did not investigate the utility of later review. Therefore, it would also be useful 
for future research to compare vocabulary learning through taking notes only and through 
both taking and reviewing notes to better investigate the effectiveness of notetaking.

In addition, it should be noted that because this study looked at the spontaneous 
behavior of writing words in notes in a real classroom setting, there was a large unequal 
sample size which may affect the results. Also, the participants in this study took notes 
in their own methods. Research shows that students who took notes according to their 
own method showed lower levels of language achievement than those who received 
explicit instructions such as using graphic organizers (Rahmani & Sadeghi, 2011) or 
Cornell Method of notetaking (Hayati & Jalilifar, 2009). Therefore, it would be useful 
for future research to increase sample size to better generalize findings and to investigate 
whether instructed notetakers can yield better results on vocabulary learning than unin-
structed notetakers through listening to teacher talk.

VII Conclusions

Overall, this study revealed that more than half of the participants took notes in a class-
room setting but few unknown words were written in those notes. Results highlighted the 
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types of lexical information included in notes and that writing words in notes contributed 
to significant vocabulary learning. This suggests that increasing learners’ attention to 
unknown words encountered in speech and encouraging learners to write unfamiliar 
vocabulary in notes may be an effective strategy to promote vocabulary learning. This 
study also revealed a positive relationship between vocabulary learning of individual 
words and three predictors (writing unknown words in notes, L1 translation, word 
length), and that writing unknown words in notes was the greatest predictor of learning. 
Because this was the first study to explore the potential for learning words through note-
taking, it would be useful for future studies to explore approaches to notetaking and their 
relative contributions to vocabulary learning.
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