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1 Introduction

Idiomatic expressions present themselves fre-
quently in everyday language (Nattinger & DeCar-
rico, 1992). An idiom is commonly defined as an
expression whose meaning cannot be derived from
the meaning of its comprising words. Examples of
such expressions are to keep an eye on, meaning
to watch over something; or at the end of the day,
meaning when everything is taken into considera-
tion. As a subset of multiword expressions, idioms
tend to have a fixed configuration of words. Multi-
word expressions function to convey common and
recurrent concepts during discourse (Martinez &
Schmitt, 2012), which may be the reason why the
expression has to be recognizable through its con-
sistent word arrangement.
Certain idioms can have two semantic represen-

tations; literal and non-literal (figurative), which
may cause ambiguity in deriving the intended
meaning of the idiom. For example, at the end of
the day can literally refer to the time towards the
end of a day, but can also figuratively mean when
all things are taken into consideration. Hence, in
addition to learning a fixed configuration of words,
language learners must also learn to derive the in-
tended meaning of an idiom. Understanding idioms
can be a challenging task for language learners and
the ability to process idioms is therefore an indica-
tion of fluency in language (Pawley & Syder, 1983).
As a fundamental part of language proficiency,

children must also learn to process idioms in their
journey of language development. Due to the addi-
tional complexity involved in processing idioms, re-
search have been showcasing interest towards how
children develop idiom understanding. For exam-
ple, Lodge & Leach (1975); Levorato & Cacciari
(1992) observed that children around the age of
6 tend to interpret idiomatic phrases in a literal

way, suggesting that literal meanings are acquired
by children prior to learning non-literal meanings
(Chafe, 1970).

The ability to interpret idioms in a non-literal
sense has been found to emerge in children around
the ages of 8 and 9 (Spector, 1996; Nippold &
Martin, 1989), which then expands until the end
of childhood (around 18 years old) and contin-
ues throughout adulthood (Sprenger et al., 2019;
Nippold, 2006). These studies suggest that idiom
understanding is a continuously developing knowl-
edge, that even proficient language users like adults
learn throughout their life.

There are different viewpoints to how this idiom
knowledge develops, particularly in children. One
of them follows the idea that familiarity, or fre-
quency of exposure, is associated with proper id-
iom understanding. In other words, children would
understand idioms that they have encountered fre-
quently in their linguistic environment (Nippold &
Taylor, 2002; Sprenger et al., 2019; Ezell & Gold-
stein, 1991).

On the other hand, studies by Levorato & Cac-
ciari (1992, 1995) suggest that children need to de-
velop figurative competence in order to understand
idioms. Figurative competence allows a child to de-
tect an expression as a potentially non-literal one,
which consequently activates the need to utilize
contextual cues and prior knowledge to determine
the intended meaning of the expression. Figurative
competence has been observed to surface in chil-
dren around the age of 8, which is inline with the
observations of Nippold & Martin (1989); Spector
(1996), who found children of this age to display
idiom understanding.

Levorato & Cacciari (1992, 1995) argue that fa-
miliarity (i.e. frequency of exposure) alone does
not necessarily improve idiom understanding, un-
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less the child possesses figurative competence. Fa-
miliarity may allow the child to recognize a string
as an idiom, but it does not always help in inter-
preting the figurative meaning of the idiom at hand.
In either of the viewpoints, exposure to idioms is

a part of the investigation on children’s idiom un-
derstanding. One viewpoint suggests that frequent
exposure can explain how children acquire and un-
derstand idioms, while the other suggests that suffi-
cient language development must be present along-
side of exposure. Regardless of which viewpoint one
subscribes to, it can be concluded that for children
around the age of 8 and above (at least when fig-
urative competence is achieved), exposure plays a
role in developing idiom knowledge.
Frequency of exposure to idioms is often mea-

sured through familiarity ratings (Levorato & Cac-
ciari, 1992; Sprenger et al., 2019; Gibbs, 1987;
Lodge & Leach, 1975; Nippold & Taylor, 2002). The
children (or teachers, such in Levorato & Cacciari,
1992) would rate their familiarity on certain idioms
listed by the researchers. Familiarity ratings allow
an efficient measure on how frequently present an
idiom is in one’s environment (Libben & Titone,
2008; Tabossi et al., 2011; Titone & Connine, 1994).
It takes into account subjective ratings of familiar-
ity, on top of incorporating how well an idiom is
understood by the individual.
However, using familiarity as an indicator of

idiom exposure operates under the premise that
idioms would always be stored in memory. This
premise does not take into account that other fac-
tors may influence which idioms are remembered
and not, such as individual differences in idiom
knowledge (Nordmann et al., 2014). For example,
individual differences may occur in rating the de-
composability of an idiom, which is the degree of
how closely related the non-literal meaning of an id-
iom is to the literal meaning of its composing words.
As such, familiarity to idioms alone may not cap-
ture the extent of idiom exposure.
An additional way to measure frequency of expo-

sure is through a bottom-up approach that looks at
idiom presence directly through the children’s lin-
guistic environment. This approach can be done by
performing a corpus analysis, which entails inspect-
ing sampled data of naturally-occurring language.
The analysis is done by retrieving frequent phrases
from the data and scanning these phrases for id-
ioms. A bottom-up approach, as opposed to a top-

down one, does not search for specific idioms and
allows frequent idiom to surface from the environ-
ment observed.

Accessing the use of idioms in naturally-
occurring language can give insight to an objective,
count-based frequency of exposure instead of based
on subjective familiarity. This is especially impor-
tant in cases where familiarity ratings are provided
by teachers (such in Levorato & Cacciari, 1992),
because adult familiarity ratings are generally dif-
ferent compared to children (Sprenger et al., 2019).

Analyzing corpora allows researchers to uncover
patterns in language that would not be revealed by
intuition alone (Biber et al., 1994). Therefore, tak-
ing into account what idioms often occur naturally
around children, in addition to the children’s fa-
miliarity ratings, would strengthen the measure of
children’s idiom exposure.

Corpus analyses on idiom frequency in children’s
environments are generally scarce. According to
van Rij et al. (2023), a potential reason why corpus
studies are less common is due to the difficulty in
finding idioms through the corpus. The difficulty
lies in attempting to capture the different varia-
tions of an idiom, such as variations in syntax or
word use, and insertions or modification of adverbs
or adjectives. Additionally, there is a need for a
manual inspection to confirm whether an idiom was
intended in a non-literal sense or not.

The generalizability of corpus studies is also lim-
ited to the data in the corpus. Even though observa-
tions made from corpus data reflect real language
use to an extent, it does not encapsulate the en-
tirety of language because the data remains a sam-
ple of real-life language. In addition, the frequency
threshold chosen for searching frequent idioms af-
fects which idioms are retrieved. In other words,
an infrequent idiom that falls below the chosen fre-
quency threshold might not be captured by this ap-
proach, while this idiom is still nonetheless present
in the language environment. Regardless of these
limitations, corpus studies still give important in-
sight into how language is used in real life.

Recent bottom-up studies that looked at idioms
through corpus analyses have commonly been using
adult corpora. For example, Martinez & Schmitt
(2012) assembled a list of most frequent multiword
expressions (including idioms) from the British Na-
tional Corpus and Liu (2003) studied idiom fre-
quency in English as a Second Language text-
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books. Observations made from general adult cor-
pora, which includes language used by all ages, does
reflect parts of idiom exposure in children. How-
ever, it does not capture children’s idiom exposure
through language targeted primarily towards chil-
dren.
There are existing studies that have investigated

idiom presence in language around children, more
specifically in the context of education. For exam-
ple, as cited in Abkarian et al. (1992), Nippold
(1991) found that in three reading programs of 3rd
to 8th graders, an idiom occurred in 6.7% of all
sentences; additionally, Lazar et al. (1989) found
that an idiom occurred at least once in 11% of
teacher’s classroom utterances. A more recent cor-
pus study by van Rij et al. (2023) also investigated
Dutch idiom exposure on children using a corpus of
children’s literature in Dutch. Overall, there is not
much known about English idiom presence in chil-
dren’s language environments outside education.
The current study will therefore perform a

bottom-up corpus analysis on children literature
using an American English juvenile fiction corpus.
Studying children’s literature allows insight into
content that children may consume outside the
previously studied educational environment. Afore-
mentioned studies have shown that children around
the age of 8 and above (until 18, which marks the
end of childhood) display sufficient language devel-
opment and possess the ability to figuratively in-
terpret idioms. This observation holds whether one
believes in the exposure-viewpoint or the figura-
tive competence-viewpoint described before. Juve-
nile fiction conveniently targets children between 7
and 18-years old, which is why it was chosen for the
present study.
The corpus is provided by COCA: The Corpus

of Contemporary American English (Davies, 2008-
). COCA is selected as it is one of the most widely
used corpus, in addition to being the largest, bal-
anced corpus of American English.
The juvenile fiction corpus contains around 2000

entries of fictional works targeted towards young
audiences, with around 3 million words in total.
The fictional works consist of stories from books or
children magazines. There was no information on
the target age range of the juvenile fiction works
included the corpus; hence, the juvenile fiction is
assumed to target children under the juvenile age
range of 7 to 18-years old.

To assess children’s idiom exposure through lit-
erature, this investigation is made in pursuit of the
research question: how frequent are idiomatic ex-
pressions present in English juvenile fiction? In the
context of this study, frequency refers to occurrence
counts.

As the mentioned studies have shown that chil-
dren under the juvenile age category (7 to 18-years
old) do possess the ability to understand idioms, it
may imply that children have exposure to certain
idioms in their linguistic environment. Juvenile fic-
tion, as a part of that environment, is therefore
hypothesized to contain idioms.

In order to answer this research question, this
study aims to capture frequent co-occurring words
from the juvenile fiction corpus. Frequent co-
occurring words may indicate that the sequence of
words is a fixed, multiword expression, such as an
idiom.

2 Method

The methodology used in the current project in-
cludes two steps: extracting frequently co-occurring
words with N-grams (Subsection 2.1), followed by a
manual inspection of the N-grams to determine the
idiomaticity of the N-grams (Subsection 2.2). Be-
fore going into the specific methodology, the rea-
soning behind using N-grams to retrieve possible
idiomatic phrases is explained, as well as how vari-
ations in idioms are taken into account.

N-grams consist of N neighboring words, which
means that a frequent N-gram represents a string
of words that occur together frequently. This fre-
quent string of words can potentially be an id-
iomatic string, which is the intuition behind us-
ing N-grams to capture idioms from the data. The
same method was applied in a study by Martinez
& Schmitt (2012) to extract multiword expressions,
thus inspiring the method in the current study.

As mentioned in the Introduction, searching for
idioms in a corpus can be challenging due to possi-
ble variations in an idiom. Certain variations, such
as insertions or modifications of adverbs and ad-
jectives, can still be captured by exploring a wide
range of N degrees so that the inserted word will
be captured by longer N-grams. Lexical or syntac-
tic variations would have to be discovered during
the manual inspection step.
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Syntactic variation involving tense variation can
be minimized by normalizing the tense of the words
to the same, standard tense. For this reason, the
lemmatized version of the corpus data was used.
Lemmatizing consists of transforming words to its
standard, canonical form (e.g., kicked, kicking to
kick). If all words are lemmatized, variations in the
tense are diminished. Using the original text was
still necessary since the lemmatized text is often
incoherent, for example ”I am going to” becomes
”I be go to”.

2.1 Extraction Program

In this Subsection, the steps taken in creating the
N-gram extraction code is described from the initial
steps to the last. These steps include data trans-
formation and lemmatizing, usage of built-in func-
tions from the Python library, extracting and stor-
ing the N-grams, and finally retrieving the most
frequent N-grams out of the stored N-grams. Pro-
gramming decisions, such as setting parameter val-
ues, are listed and explained. The full code can be
accessed via github.com/amandadotkom/N-gram-
extractor for more detailed information. The corpus
data is only available with permitted access and is
therefore not included in the repository.
To handle the textual data from the corpus, a

code specific to this study was implemented in
Python 3.11 (Van Rossum & Drake, 2009). Us-
ing code specific to the present study eased the
data manipulation process and ensured that the
format of the results is as desired. Additionally, it
allowed the present study to use the lemmas from
the COCA corpus itself; ensuring that the lemma
used for each word in the corpus was consistent.
Before extracting the N-grams, the text from the

corpus was cleaned by removing characters, such as
punctuation and numbers, that would not be infor-
mative in terms of finding idioms. All the periods
were kept in the data to mark the end of a sen-
tence. Question marks and exclamation marks were
substituted by periods and therefore also marked
the end of sentences. All letters were also trans-
formed to lowercase to improve the visualization of
the text.
The data was separated and converted into lem-

mas by using the lemma chart from COCA, which
resulted in two datasets: the original data and the
lemmatized version of the data. The lemmatized

version of the data was realized by taking the lem-
mas from the chart and converting them from a
table format into a text format. The order of the
lemmas in the table corresponded to the position
of its original word in the original data, so the lem-
matized data matches the order of words in the
original data. From here onwards, every step that
was done for the original data was also done for the
lemmatized data.

After the data was cleaned and transformed, the
N-gram extraction steps were taken. The initial
step was to store all N-grams with varying N de-
grees from within each sentence in the data. To do
this, a function ngrams() imported from the nltk
library (Bird et al., 2009) was used. The ngrams()
function takes in a list of sentences and the desired
N-gram length or degree N. For each sentence in
the list, the function extracts N-grams of the given
N degree and stores them. As an example, 4-grams
from the sentence mary jane woke up excited would
be mary jane woke up and jane woke up excited.
It should be noted that the N-grams do not cross
sentences, so any idiomatic expressions that were
captured spanned within one sentence.

The range of N-grams searched in the data was
between 3- to 10-grams to account for varying id-
iom lengths (for example, due to insertions of adjec-
tives or adverbs). There were not a lot of 10-grams
that occurred above the frequency threshold cho-
sen, which is why N values higher than 10 were not
explored. The relationship of the frequency thresh-
old and the N-grams will be explained shortly. Any
potential idioms that were used in sentences longer
than 10 tokens were therefore missed.

From the previous step, 3- to 10-grams from each
sentence in the data were stored in lists. Each de-
gree of N has its separate list. The next step was
to filter the stored N-grams from N-grams contain-
ing irrelevant phrases and from infrequent N-grams
that fall below a selected frequency threshold.

Certain N-grams containing irrelevant characters
tended to saturate the list of N-grams. To shorten
the list for manual inspection, the irrelevant N-
grams were pruned. These N-grams contained pro-
nouns such as i, me, you, we, us and contractions
like would n’t, did n’t and do n’t.

Any potential idioms that contained pronouns
would be captured by the shorter N-grams. For ex-
ample, an idiom in a sentence i am going to hit the
sack, will not be captured by a 7-gram or higher,
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Figure 2.1: Plot of min occur values between 5
to 60 and the resulting number of pruned 3-
grams retrieved

but will be captured by 6-grams as am going to hit
the sack, or by 5-grams as going to hit the sack.
However, a drawback occurs if a certain idiom with
pronouns occurred less times than the min occur
value of the shorter N-grams. The lower degree N-
grams (3- to 5-grams) are generally too short to
include both pronouns and an idiomatic phrase at
the same time. So in most cases, pruning the pro-
nouns in N-grams would not cause idioms to be
overlooked
The contractions are expanded in the lemma-

tized data (e.g., did n’t becomes did not), so id-
ioms that did have contractions would be discov-
ered through the lemmatized N-grams. Other non-
informative, frequent words in the data such as
of the, narrator, parantheses, and so on were also
pruned. These frequent words were discovered after
the initial pruning stage (with pronouns and con-
tractions) and were pruned after the fact. The rest
of the pruned characters can be seen in the code.
This step was done to ease the inspection process
by further reducing the number of N-grams in the
lists produced.
For the purpose of filtering infrequent N-grams,

the Counter tool was used from the Collections
module within Python. The Counter provides a
function most common that can return the most
frequent items (in this case N-grams) from a list
and their corresponding occurrence counts.
The frequency threshold that defines which N-

grams are sufficiently frequent from the N-gram
lists is set by a min occur parameter, which was
manually defined and is not a part of the Counter

Figure 2.2: Plot of min occur values between 5
to 60 and the resulting number of pruned 4-
grams retrieved

tool. If the N-gram occurred at least min occur -
times, it was included in the final frequent N-gram
list. A high value of min occur results in fewer, high
frequency N-grams and vice versa. The min occur
parameter was set to different values, depending on
the degree of the N-gram. The frequency threshold
selection is important as it can cause the idioms be-
low the frequency threshold to be overlooked. An
ideal min occur value is one that results in as many
frequently occurring N-grams as possible (so as to
not overlook potential idioms), while keeping the
list of frequent N-grams short enough for a feasible
manual inspection.

For N-grams between 6- and 10-grams, the low-
est possible min occur value was chosen, which was
set to be 3 minimum occurrences. Because the high
degree N-grams resulted in relatively fewer num-
ber of N-grams, having a low min occur value did
not result in a large number of N-grams and was
feasible for the manual inspection step.

To select an ideal value for the lower degree
N-grams (3- to 5-grams), different min occur val-
ues were explored by plotting different values of
min occur against the corresponding number of re-
sulting N-grams.

For 3-grams, 15 minimum occurrences was se-
lected as the optimal min occur value, as it lies
approximately on the elbow of the plot as seen in
Figure 2.1. For the same reason, 14 minimum occur-
rences were chosen for 4-grams as can be observed
in Figure 2.2. The explored min occur values were
between 5 to 60. Lower min occur values below 5
would result in large numbers of N-grams beyond
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Figure 2.3: Plot of min occur values between 2
to 60 and the corresponding number of 5-grams
retrieved.

the manual inspection capabilities of this study.
For 5-grams, a minimum occurrence of 5 was cho-

sen from exploring min occur values between 2 and
60 (Figure 2.3). The overall number of 5-grams re-
trieved from the corpus was not as large as 3- or
4-grams, which is why the lowest min occur value
explored was 2 minimum occurrences.
After filtering the stored N-grams using the cor-

responding min occur values, 10 lists from the orig-
inal data and an additional 10 lists from the lem-
matized data were made. These lists contain the
most frequent N-grams for each N. The selected
min occur values for each N degree can be observed
in Table 2.1.

N Min occur
3 15
4 14
5 5
6 3
7 3
8 3
9 3
10 3

Table 2.1: Min occur value for each degree of N

2.2 Manual Inspection

To find idioms in the generated frequent N-grams
lists, each N-gram was categorized as idiomatic and
non-idiomatic. The idiomatic N-grams found in the

original and lemmatized list were combined.
Judgement of the N-gram’s idiomaticity was

partly based on the judgement of a non-native
English speaker, a native British English speaker,
the use of an American English idiom dictionary;
The American Heritage dictionary of idioms (Am-
mer, 2013), and an online idiom dictionary (Far-
lex, 2024). During this step, the judgement on id-
iomaticity was done in isolation; meaning the N-
grams were judged without its context.

Relying on a native speaker’s opinion resulted
in reliable idiomaticity judgements, even though
the idioms recognized are limited to the speaker’s
knowledge. For example, certain idioms are so of-
ten used in a language that it becomes a part of
the standard lexicon; thus a native speaker might
not recognize the idiom as one.

Each potentially idiomatic N-gram judged was
also cross-checked using the idiom dictionaries;
however, existing idioms can shift in meaning and
new idioms may surface with time, which cannot
be swiftly updated in dictionaries. To confirm the
idiomaticity of potentially idiomatic N-grams, the
N-grams that made it to the final idiom list had
to be deemed idiomatic by both the native speaker
and the idiom dictionaries.

After filtering the frequent N-grams list down to
idiomatic N-grams (from now on referred to as an
idiom), each idiom was inspected in its original con-
text to determine if it was used figuratively or lit-
erally. The contexts where the idioms appeared in
were accessed through the official COCA website.
The COCA website allows a search function that
shows every occurrence of the idiom in the corpus
along with the surrounding contexts. This judge-
ment was made by a non-native English speaker;
by inferring the intended meaning of the idioms us-
ing the surrounding context. The final frequency of
the idiom was solely based on the number of figu-
rative use instead of the raw frequency, because the
present study is interested in how frequently idioms
are used figuratively in children’s language.

3 Results

In pursuit of the research question: how frequently
are idiomatic expressions present in English juve-
nile fiction, the present study found 46 idiomatic
N-grams that occurred at least 5 times in the cor-
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pus. The idiomatic N-grams were found amongst
the combination of 11.708 unique N-grams from the
original text and 16.187 unique N-grams from the
lemmatized text.

Figure 3.1: Raw frequency distribution of the
idioms

The full list of 46 idioms can be seen in the Ap-
pendix; along with the figurative frequency counts,
appearance counts in books and magazines, and
the definitions of the idioms. The idioms identi-
fied are exclusively 3-grams, 4-grams, 5-grams, and
6-grams; indicating that no idioms were detected
among N-grams of degrees 7 to 10. The most fre-
quent idiom, namely in the air, is a 3-gram and
occurred 209 times in the corpus; while the least
frequent idiom, the end of the road, is a 5-gram
and occurred 5 times (which may be due to the
min occur of 5 for 5-grams). The lowest min occur
value was 3 for 6- to 10-grams. Although 6-gram id-
ioms were found, their occurrences were more than
3 times.

Figure 3.1 shows the top most frequent idioms
ranked based on their respective counts. The fre-
quency at which each idiom was used figuratively
is illustrated in Figure 3.2. It should be noted that
the order of the idioms on the y-axis of the plot is
now different compared to Figure 3.1.

The most frequent, figuratively used idiom have
no idea was used 122 times in a figurative context.
In contrast, the idioms at the end of the day, lead
the way, in the sun and in one’s pocket were used
figuratively the least, with 0 figurative uses.

By the definition of an idiom in this study, an
idiom may have both a literal and a non-literal
meaning. The use of an idiom may then also be
non-literal or literal. To verify that the zero figura-
tively used idioms do indeed have idiomatic uses,
these idioms were explored in the general COCA
corpus and analyzed whether they were used id-
iomatically in adult language.

The fiction section of COCA was selected for the
aforementioned analysis and 100 random samples
for each of the idioms at the end of the day, lead the
way, in the sun and in one’s pocket were analyzed.
The figurative frequency counts of these idioms can
be observed in Table 3.1 Based on what can be seen
in Table 3.1, the idioms that were not used figura-
tively at all in the juvenile fiction corpus, indeed
have figurative uses in the general fiction corpus.

A comparison between the figurative and literal
use of the idioms is presented in Figure 3.3. The
distribution of the raw frequency is as expected,
where certain idioms occur more frequently than
others. The proportion of figurative and raw fre-
quency vary across all idioms; certain idioms were
more likely to be used literally than figuratively,
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Idiom
Figurative use out of
100 random samples

Total occurences

At the end of the day 30 440
Lead the way 11 165
In the sun 1 1889
In one’s pocket 5 3222

Table 3.1: Figurative use of the idioms in the
fiction genre of the entire COCA corpus. These
idioms were only used literally in the juvenile
fiction corpus.

while certain idioms were used mostly figuratively.
Overall, the figuratively used idioms appeared less
in the corpus.
There seems to be no apparent pattern that is

causing the differences in the proportion of raw
and figurative frequency across the idioms. To see
if there are differences caused by the characteris-
tics of the idioms themselves, the top 5, middle
5, and bottom 5 idioms were listed based on fig-
urative frequency in Table 3.2. As suggested by
(Nordmann et al., 2014), decomposability ratings
can vary between individuals and therefore is not
a reliable measure of an idiom’s decomposability.
With this limit in mind, the current study can only
suggest judgements on the idioms decomposability
based on the author’s, non-native English knowl-
edge (which may bear differences with the judge-
ment of a native speaker).
From Table 3.2, it appears that majority of the

idioms are decomposable; meaning the figurative
meaning of the idioms are closely related to the lit-
eral meaning of the composing words (such as have
no idea, in one’s hand, out of the way, at the end of
the day, etc.). However, the idioms roll one’s eyes,
be out of the question and in the sun, are less de-
composable. Both less decomposable and more de-
composable idioms are spread across the top, mid-
dle, and bottom idioms; therefore, there appears to
be no pattern in the figurative frequency differences
caused by decomposability.

Top 5 idioms Middle 5 idioms Bottom 5 idioms
have no idea out of the way the end of the road
roll one’s eyes in and out of in one’s pocket
come up with be out of the question at the end of the day
in one’s hand make one’s way in the sun
in one’s heart in the dark lead the way

Table 3.2: Comparison of the top, middle, and
bottom 5 idioms based on figurative frequency

Figure 3.2: Figurative frequency distribution of
the figuratively used idioms

4 Discussion

To summarize, the current study aimed to find fre-
quent idioms from a juvenile fiction corpus, with
the purpose of investigating how frequently present
idioms are in children’s literature. Thus, this study
explored a different method of operationalizing id-
iom exposure in children and the implications on
children’s idiom exposure through this particular
linguistic environment. From this pursuit, a total of
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Figure 3.3: Comparison of the raw frequency
and figurative frequency of the idioms, ordered
based on raw frequency count

46 idioms were found from the 3 million word, ju-
venile fiction corpus. The idioms spanned between

3- to 6-grams, with all idioms occurring at least 5
times and the most frequent idiom occurring 209
times. The overall raw frequencies of the idioms
are higher than the figurative frequencies, where
the highest figurative frequency is 122 occurrences.

To answer the research question: how frequently
are idiomatic expressions present in English Juve-
nile fiction; the findings of the current study sug-
gests that the frequency of idioms in American En-
glish juvenile fiction vary between idioms. The dis-
tribution of both the raw and figurative frequency
shown in the results highlight that certain idioms
are highly frequent, thus more often used compared
to the other retrieved idioms.

The results contained more idioms that were sel-
dom used figuratively in proportion to their raw
frequencies. This finding could suggest that the id-
ioms children are exposed to in juvenile fiction are
more likely to be used literally. The creators of
these fictions may have chosen to not use idioms
in a figurative sense to account for readers that
may not understand idioms figuratively. The cur-
rent study could not access the different target age
ranges of the fictional works, hence any possible
relation between the target reader’s age and the
creator’s choice of idioms could not be explored.

Explored previously in the results section: de-
composability (subjective to this study) of the id-
ioms appeared to not differ across the idioms, de-
spite their figurative frequency counts. This may
suggest that decomposability of idioms does not af-
fect the figurative use of idioms in children’s litera-
ture. Since this conclusion is drawn from a subjec-
tive measure, it is recommended for further stud-
ies to investigate the role of decomposability in the
idioms figurative frequency; by combining ratings
from more than one individual.

Referring back to the findings of research in chil-
dren’s idiom knowledge development, the general
observation is that children of under the juvenile
age category (7 to 18-years old) have sufficient
abilities to understand certain idioms. This applies
whether one believes in the mere exposure effect
or the figurative competence viewpoint. However,
from the results of the current study, literal uses
of idioms appear more out of all idiom uses. This
raises the question of how do children then en-
counter and acquire figuratively used idioms, if id-
ioms are used more literally in juvenile fiction?

If the aforementioned finding applies beyond the
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sample of juvenile fiction used in this study, it may
imply that children learn the figurative meanings of
idioms through a different source. Possible sources
of this information is through other linguistic envi-
ronments (education or other non-fiction sources,
movies, TV shows, etc.) or through spoken lan-
guage. Further endeavors to answer this question
should be made to draw reliable conclusions on how
and where children are more exposed to figuratively
used idioms. By answering this question, the oper-
ationalization of exposure can be extended reliably
as an addition to familiarity ratings.
Overall, the findings mentioned would imply that

children are seldom exposed to idioms in a non-
literal way through written fiction. Exposure to
more literal uses of idioms may influence the way
children learn the figurative meaning of idioms.
Hence, the creator’s choice of idiom usage in ju-
venile fiction can contribute to the understanding
of how exposure to idioms affect children’s idiom
knowledge. In addition to familiarity ratings, tak-
ing into account the possible exposure children re-
ceive from written form of fiction may add valuable
insight in measuring children’s idiom exposure.
Through the current study, analyzing idiom fre-

quencies as a proxy to children’s idiom exposure
have shown that a bottom-up approach is beneficial
in uncovering how idioms are present in children’s
linguistic environment. This method shows that id-
ioms appear and may be exposed to children not
only figuratively, but also literally. An idiom may
then be familiar to a child, but it does not warrant
familiarity to the figurative meaning of the idiom.
Hence, exploring idiom presence through a bottom-
up approach can give insight into how researchers
should select idioms for familiarity ratings.
Despite the potentially insightful findings, the

current study bears limitations. The current study
took a bottom-up approach in investigating idiom
frequency in the corpus, which was done by first
extracting phrases (in the form of N-grams) and
then analyzing the idiomaticity of the phrases. This
approach was chosen as it allows any idiomatic ex-
pression to surface from the data, as opposed to
searching for a set of predetermined idioms. The
idioms that surfaced due to this method are idioms
that were naturally frequent in the corpus, which
suitably answers the question of how frequently id-
ioms are present in juvenile fiction.
Albeit the advantages, a bottom-up approach

faces several limitations as well. The frequency
threshold chosen for each N-gram determines which
N-grams, and therefore which idioms, are discov-
ered from the data. In the current study, this fre-
quency threshold was set by the min occur param-
eter (minimum frequency). As a reminder, the 3-
and 4-grams had min occur values of 15 and 14, re-
spectively; which is a higher min occur value com-
pared to the other N-grams with min occur values
of 3 (6- to 10-grams ) or 5 (5-grams). The idioms
found occurred at least 5 times, which means no
idioms were found from N-grams that occurred at
least 3 or 4 times in the corpus. Hence, it is likely
that no idioms were overlooked from N-grams with
a min occur of 3. However, the higher frequency
threshold in 3- to 5-grams might have resulted in
potential idioms being missed.

Nevertheless, the frequency threshold was nec-
essary to implement in order to control the num-
ber of N-grams retrieved from the data. In the case
of 3- and 4-grams for example, a lower min occur
value would have resulted in thousands of N-grams
to be inspected, which is beyond the scope of this
project. Themin occur was therefore set to an opti-
mal value that would generate N-grams with a low
minimum frequency while still keeping the number
of N-grams feasible for manual inspection. As a con-
sequence, the idioms found in this study are only
a portion of the idioms that could be found in the
data, especially from the N-grams that had a high
min occur value like 3- to 5-grams.
In addition, the current approach did not explore

N-grams beyond length 10. Although idioms were
not discovered from N-grams longer than 6-grams;
there still lies a possibility of finding idioms from
N-grams longer than the lengths explored in the
current study. Due to constraints in the current
project, exploring higher degree N-grams or a larger
number of N-grams with lower minimum frequen-
cies remain for future projects to undertake.

To judge the idiomaticity of the retrieved N-
grams, the lists of N-grams had to be manually in-
spected. In this process, human error is a risk factor
that is challenging to detect. Due to the extensive-
ness of the list, traversing through each N-gram is a
time consuming process that requires the inspector
to maintain consistent attention. Future projects
that aim to replicate the current project would ben-
efit from employing more than one inspector to re-
duce human error. Additionally, inspecting the N-
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gram lists more than once would reduce the risk of
overlooking any idioms and result in more precise
findings. In this study, each list of N-grams (both
from the original and lemmatized data) were in-
spected twice to reduce this error, although only
done by one individual.
Lastly, the idioms found in this study only reflect

what idioms are used in the language and genres of
fiction covered in the corpus. The juvenile fiction
corpus consists of data written in American En-
glish and covers fiction in the form of books and
magazines. Other forms of English, such as British
English, may have different idioms due to cultural
and societal differences within the British English
speakers. This may also have affected the idiomatic-
ity judgement process as it was partially based on a
British English speaker. Therefore, utilizing a cor-
pus with a different variation in English and relying
on different types of English speakers could result
in different findings.
Furthermore, the corpus data only covers fiction

in written form. Spoken language is also an inter-
esting area to discover idioms from and can re-
veal how frequently idioms appear in speech used
around children. Spoken language may also show a
different proportion between the figurative and raw
frequencies of the idioms compared to the propor-
tions found in this study.
In summary, the frequency at which idioms are

present in juvenile fiction varies across all idioms.
Certain idioms are more frequently used than oth-
ers, which is commonly the case for words and
phrases in natural language; not all words, phrases,
or idioms are used at the same frequency. Although,
the most frequent idioms were not necessarily used
figuratively. The current study could not explore
factors that might have caused the varying propor-
tions of figurative and literal uses of the idioms, ex-
cept for a subjective decomposability rating. This
decomposability rating also did not imply any ef-
fects on the varying frequency proportions.
Further studies on more extensive N-gram lists,

on different types of fiction, or on spoken language
data would contribute more in uncovering the de-
gree of idiom exposure children receive from their
environment. Attempting to operationalize idiom
exposure in children would consequently advance
the understanding of how exposure plays a role in
children’s idiom knowledge. Analysis on the char-
acteristics of the idioms that surface may also shed

light to which and why certain idioms are used more
figuratively than others in language used towards
children.
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A Appendix

Idiom Figurative frequency Book Magazine
in the air 18 11 7
all the way 28 10 18
in * hands 35 18 17
out the window 3 3 0
in * eyes 13 9 4
in * head 85 54 31
have no idea 122 54 68
make one’s way 9 8 1
roll * eyes 116 51 65
open * eyes 1 0 1
in one’s face 27 14 13
run out of 62 11 51
over * head 3 2 1
in the dark 7 4 3
come up with 85 31 54
in one’s heart 73 46 26
at the bottom 2 0 2
down the road 5 2 3
out of sight 3 1 2
on one’s feet 14 5 9
around the corner 13 10 3
under * breath 58 43 15
on the other hand 52 40 12
out of the way 12 6 6
in the sun 0 0 0
open the door to 4 2 2
lead the way 0 0 0
in and out of 10 4 6
keep an eye on 28 16 12
make a face 27 17 10
over the edge 4 3 1
in one’s pocket 0 0 0
stand up for * 24 1 23
up in the air 1 1 0
in the streets 6 4 2
in the game 4 2 2
over the top 3 3 0
on the verge of 17 11 6
at the top of * lungs 16 4 12
at the end of the day 0 0 0
be out of the question 10 5 5
step up the plate 3 0 3
keep an eye out for 6 1 5
make it to the top 6 3 3
get to the bottom of 3 2 1
the end of the road 1 1 0
Total: 1019 513 505

Table A.1: Figurative frequency distribution of
each idiom across juvenile fiction types. The
asterisk denotes a variable component of the
phrase
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Idiom Definition
in the air In circulation, in people’s thoughts

all the way Completely, from start to finish

in one’s hands In one’s responsibility, charge, or care

out the window Forgotten, disregarded, wasted

in one’s eyes In someone’s estimation or opinion

in one’s head Not substantial or real; having been imagined or invented

have no idea To be completely unaware of or know no information about something

make one’s way Go in a particular direction or to a particular destination

roll one’s eyes To turn one’s eyes upward or around in a circle, usually as an expression of exasperation, annoyance, or impatience

open one’s eyes Become or make someone aware of the truth of a situation

in one’s face Defiantly confrontational; also, an exclamation of contempt

run out of Exhaust a supply or quantity of

over one’s head To a position higher than another’s; 2. Beyond one’s understanding or competence

in the dark In secret, in concealment; 2. In a state of ignorance, uninformed

come up with Produce, supply, discover

in one’s heart Produce, supply

at the bottom To discover the origin of a problem, or the fundamental truth of an issue or event

down the road Ultimately; when everything else has been taken into consideration

out of sight Unreasonable, excessive; 2. Excellent, superb

on one’s feet In a healthy or stable condition, usually after a period of illness or misfortune; 2. Quickly or extemporaneously

around the corner Nearby, a short distance away 2. Very soon, imminent

under one’s breath Softly, in an undertone or whisper

on the other hand From a different, conflicting, or contradictory point of view

out of the way Not obstructing, hindering, or interfering; 2. Taken care of, disposed of; 3. In a remote location

in the sun Receiving the public’s scrutiny or attention

open the door to Create an opportunity for

lead the way Act as a guide; 2. Be first or most prominent in some field or action

in and out of Being a frequent participant in a certain situation or place

keep an eye on To watch over attentively; mind 2. To watch closely or carefully

make a face Grimace, distort the facial features

over the edge Beyond a certain limit, threshold, goal, or quota; 2. Into a state of emotional instability

in one’s pocket In one’s power or possession, under one’s influence

stand up for (someone or something) Side with, defend

up in the air Not settled, uncertain

in the streets Without an established place of residence or accommodation; homeless; 2. In a state of being widely and publicly known or discussed

in the game Actively participating in something

over the top Surpassing a goal or quota 2. Extreme, outrageous

on the verge of Close to, on the brink of

at the top of one’s lungs With an extremely loud voice

at the end of the day Ultimately, in the end

be out of the question To be impossible and/or impermissible

step up the plate Take action in response to an opportunity or crisis

keep an eye out for To remain vigilant or carefully watchful for something or someone

make it to the top To win

get to the bottom of To determine the cause or source of something or solve the mystery of something

the end of the road The conclusion or final step of something

Table A.2: Definitions of the 46 idioms
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