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Abstract: Research has shown that current informal extramural (out-of-class) activities can be an
important predictor of second language (L2) vocabulary knowledge, but less is known about the
relationship between language proficiency and activities earlier in life, which could have contributed
to L2 acquisition. This exploratory study investigated Norwegian university students’ reported
exposure to English through extramural activities at an early age and how this related to their current
vocabulary size in L2 English. Participants (N = 40) completed an online survey comprising items
from the Vocabulary Size Test (VST) and questions about the earliest extramural activity they felt
made an important contribution to their knowledge of L2 English and the age at which they engaged
in this activity. Participants’ mean English vocabulary size, as measured by the VST, was 11,246 words,
and regression analysis found that the age of reported earliest extramural exposure was a significant
predictor for L2 vocabulary size but that the current age of participants was not a significant predictor
of VST scores. The results suggest that investigating early exposure to extramural input could be an
important avenue for future research.
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1. Introduction

Acquisition of a second language (L2), especially English, through exposure outside
of the language classroom, has been the subject of increased interest in recent years. This
type of language input is often referred to as extramural (i.e. outside the walls of the
classroom [1,2]) exposure in the Scandinavian context. A variety of other terms have been
used in different contexts for informal language learning outside the language classroom,
including ‘out-of-school exposure’, e.g. [3], and terms which are more specific to digital
contexts such as Online Informal Learning of English (OILE) [4], and ‘digital wilds’ [5]. The
terms ‘extramural exposure’ and ‘extramural English’ refer to any type of voluntary, self-
initiated activity, including but not limited to digital contexts, where English is encountered
outside of a formal education context [6]. Studies investigating language acquisition from
input outside the classroom have found significant associations between measures of L2
proficiency and the quantity or frequency of input from various extramural activities such
as watching TV shows [7–11], reading [12–14], playing digital games [15–19], and online
reading/social media [3,7,20]. Studies have shown that in some contexts, extramural input
seems to be a better predictor of L2 vocabulary knowledge than time spent in formal L2
education settings [3,13,14].

One of the potential explanations for extramural input having a greater impact than
classroom instruction can simply be the amount of time available for exposure. The time
available for exposure to language in formal instruction settings is often much more limited
than for extramural activities [21,22] and studies have shown that the amount of input
in education settings, especially in the first years of school, may not be enough to have
any measurable impact on L2 acquisition [23]. Motivation is also likely to play a role and
engaging in extramural activities for the sake of the activity rather than language learning
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means that incidental language acquisition can take place regardless of an individual’s
attitude towards or intention to learn a language. Incidental language acquisition occurs
while learners are focused on understanding meaning rather than on conscious language
learning [24], for example, ‘picking up’ words from reading or hearing them without
the conscious intention to memorise them [25,26]. Incidental learning is often contrasted
with intentional learning, although encountering a word incidentally can often lead to a
more intentional exploration of the word’s meaning [24]. Incidental acquisition can occur
both inside and outside of classroom settings and seems to be a particularly important
mechanism for younger language learners [27]. Incidental learning can be particularly
relevant for vocabulary acquisition since new words need to be encountered multiple times
before they become part of a learner’s vocabulary [28,29], and a large L2 vocabulary is
unlikely to be learned from explicit vocabulary instruction alone [25].

Studies investigating extramural exposure among young language learners are rarer
than those focusing on older learners [21], but studies have also demonstrated a clear
link between extramural activities and aspects of L2 proficiency among children and
adolescents [10,20,30,31]. In contexts like Belgium, where English education begins in
secondary school, young language learners have an impressive knowledge of English
gained from outside the classroom before they have begun formal instruction [3,20,32], and
in a study by De Wilde and Eyckmans [33], 40% of the 11-year-old Belgian participants
were found to have already met the competence goals of the first years of English classes
prior to beginning instruction.

The majority of studies investigating the effects of extramural input are cross-sectional,
meaning that they look at relationships between L2 proficiency and extramural activities
that learners report engaging in at the time of the study. However, since studies have
shown an impact of extramural English at various ages, it also seems reasonable to assume
that activities that learners have undertaken earlier in life would also likely have had
an impact on their L2 proficiency. There have been few longitudinal studies conducted
on extramural English and aspects of L2 English proficiency (although see [34], for an
exception). Still, previous research has shown that other factors relevant to language
acquisition, such as motivation, can vary over time, e.g., [35], and it seems reasonable to
assume that opportunities for exposure to extramural English would also likely vary over
time. However, little is known about the impact of extramural activities earlier in life on
the L2 vocabulary size of adults. The current study aims to investigate how well young
adults are able to recall extramural English activities from childhood and whether the age
at which these activities took place (to their recollection) was associated with their current
L2 vocabulary size. This may be particularly interesting given that learners with higher L2
proficiency have been shown to be better at understanding and acquiring new vocabulary
than those with lower L2 proficiency [34,36]. Therefore, if some individuals obtain a ‘head
start’ at learning English, it could lead to even greater gains later on.

1.1. The Current Study

The context for the current study is Norway, where English plays an important role in
society despite not being an official language. English is present in daily life in Norway
and most Norwegians are also extensively exposed to English through the media. It has
been said that ‘English no longer feels foreign to Norwegians’ [37] (p. 1). Norwegians are
consistently shown to be among the most proficient users of English as a second language
in the world [38]. English is taught in schools from the first grade (age 6), and the common
origins and many cognates between English and Norwegian likely give Norwegians some
advantages when learning English, see [39] since studies have shown that cognates can
help learners understand and acquire new vocabulary [8,10,40–42].

Many young Norwegians encounter English in their daily lives, with a survey from
2022 revealing that around 70% of 9–18-year-olds reported that English was the main
language for online videos, television shows, movies, and gaming [43]. Significant re-
lationships between exposure to extramural English activities and L2 knowledge have
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been demonstrated in different age groups in Norway. Busby [13] found that extramural
activities such as reading and gaming were significant predictors of L2 English vocabulary
knowledge among university students. Brevik and Hellekjær [44] found that Norwegian
upper secondary students who reported spending a lot of time gaming in English had
higher scores on tests of reading proficiency in L2 English than they did in L1 Norwegian.
Several master’s theses have found significant relationships between extramural English
activities, especially gaming, and L2 English vocabulary knowledge among upper [45] and
lower—[46,47] secondary school pupils in Norway. Estensen [48] investigated L2 English
vocabulary among primary school pupils and found that vocabulary test scores were higher
for pupils who engaged in extramural activities frequently compared to those who did
fewer activities in English. Kalhagen [49] found that even pupils in the first grade of school
in Norway engage in extramural activities in English, although her sample size was too
small to determine whether this had a significant effect on their vocabulary.

Although previous studies have demonstrated significant connections between L2
vocabulary knowledge and extramural L2 activities that participants report undertaking
at the time the research is taking place, language learning clearly takes place over a long
period of time, and reports of current activities may not give a good overall picture of other
activities that participants may have undertaken earlier in life that have also contributed to
language acquisition. For example, participants who may have been enthusiastic gamers
in high school may find that they no longer have time for computer games as university
students. Longitudinal studies are very valuable in understanding more about this topic
but are time-consuming and resource-intensive to conduct and, consequently, rarely able
to follow individuals from early childhood to university. The current exploratory study
seeks to investigate whether participants’ reported memories of early extramural English
activities can also shed light on the relationship between activities in childhood and L2
vocabulary knowledge in early adulthood.

1.2. Research Questions

1. How do participants perceive the relative contributions of formal English education
and extramural English to their current knowledge of English?

2. Are participants able to recall early extramural English activities, what types of
activities do they report, and at what age did these occur?

3. Is L2 English vocabulary size associated with the reported age of earliest extramural
English activity for these participants?

2. Materials and Methods

The present study used an online survey to investigate early English activities and
current English vocabulary knowledge among Norwegian university students. The project
was registered with the Norwegian Agency for Shared Services in Education and Research.

2.1. Participants and Procedure

Participants for this study (N = 40; 28 female, 11 male, and one who did not specify
gender) were students in a Norwegian university who were enrolled in a course in the
English program. The mean age of participants was 23 years (range: 20 to 33). Norwegian
was the first language of all participants, and 3 participants reported that they had another
first language in addition to Norwegian. None of the participants reported having English
as a first language.

Data were collected using an online survey comprising questions about participants’
early experience with extramural English and questions from the Vocabulary Size Test
(VST) [50]. Participants were informed about the study by the researcher (who was also
the lecturer) in their lecture time and were directed to a link to the online survey via their
course webpage.

Participants were asked to report, using 10-point scales, how important they consid-
ered formal education and out-of-class activities to have been to their current knowledge
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of English. They were then asked to name or describe the earliest out-of-school activity
that they felt made an important contribution to their current knowledge of English. They
were asked to classify this activity (e.g., book or movie) and report the approximate age
they remember first engaging in this activity. They were also asked to rate their agreement
with statements (reported in Section 2) about extramural activities on a 5-point Likert-type
scale (strongly agree–strongly disagree).

The VST was used in this study to give an indication of participants’ written receptive
vocabulary size. The test is based on word frequency lists taken from the British National
Corpus [50] and samples ten words from every thousand-word frequency band using a
multiple-choice meaning-recognition format with 4 possible options (see Figure 1). Al-
though the multiple-choice format is potentially vulnerable to guessing or other test-taking
strategies, e.g., [51], it can nevertheless be a useful tool in this context since it encourages
participants to pick the most likely option based on the resources they have available to
them, including partial knowledge or recognition of cognates, which is relevant when
investigating vocabulary acquisition through incidental learning. It should be noted that
there are limitations inherent in the design of the VST, such as the small sampling rate [52]
and the fact that the test is based on word families rather than lemmas, which may give
more accurate estimates of vocabulary size [53,54], and therefore, vocabulary size estimates
based on this test should be interpreted with caution.
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Figure 1. An example question from the VST.

Since previous research [13] found that university students in Norway enrolled in
English programs demonstrated a high level of mastery of the most frequently occurring
5000 words in English, only the items from the 5000 level of the VST and up to the maximum
of 14,000 words were included in the current study in order to reduce participant fatigue
and increase chances of completion of the survey. It should be noted that this may have
impacted the accuracy of the vocabulary size estimate, but the main aim of using VST
scores in the current study was to investigate relationships with regard to various predictor
variables rather than to accurately measure vocabulary size per se.

2.2. Analysis

Vocabulary size, as measured by the VST, as well as responses to the questions about
perceived contribution of formal and informal learning, are reported using descriptive
statistics. Current age and the age of reported early extramural activity were investigated as
possible predictors of current vocabulary size (as the dependent variable) using regression
analysis. All analyses and visualizations were completed in R Version 4.2.2 [55].

3. Results

RQ1: How do participants perceive the relative contributions of formal English
education and extramural English to their current knowledge of English?

Overall, participants reported feeling that extramural activities had made a greater
contribution to their English than formal education. The mean rating out of 10 for formal
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education was 6.07, and the mean for extramural activities was 8.78. As shown in Figure 2,
it is interesting to note that there was a much greater range for the formal education
responses (min: 1, max: 10) compared to extramural activities (min: 7, max: 10), suggesting
that perceived experiences of learning benefits from formal L2 English education can be
very variable contrasted with extramural activities, which all participants considered to
have made an important contribution.
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Figure 2. Density plot showing participants’ perception of the contribution of formal education and
extramural activities to their knowledge of English.

Participants also reported perceiving that extramural activities had played an im-
portant role in contributing to their current knowledge of English and that engaging in
extramural activities early in life had enabled or encouraged them to engage in more
activities in English later. See Table 1 for details.

Table 1. Participants’ responses to statements about experiences with extramural English.

Strongly Agree Agree Neutral Disagree Strongly Disagree

Extramural activities at an early age
enabled/encouraged me to do more
extramural activities later

21 16 3 0 0

I feel that extramural activities have
contributed to my knowledge of English
vocabulary

36 4 0 0 0

RQ2: Are participants able to recall early extramural English activities, what types
of activities do they report, and at what age did these occur?

All participants reported specific extramural activities that they remembered learning
English from early in life. Some examples were watching TV shows in English or reading
books like the Harry Potter series. Participants were asked to select a category that their
activity belonged to, and watching TV shows and movies, reading books, and playing
digital games were the most frequently reported categories of activities remembered from
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childhood (see Figure 3). The age at which participants reported first engaging in these
activities ranged from 4 to 15 years old (mean = 8.8) and can be seen in Figure 4.
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Figure 4. Histogram of age of earliest reported extramural activity in English.

RQ3: Is L2 English vocabulary size associated with the reported age of earliest
extramural English activity?

The mean estimated vocabulary size for participants in this sample was 11,323 words
(min: 8900; max: 13,800). Figure 5 shows the distribution of the vocabulary scores and
indicates that scores approximately followed a normal distribution within this range.

A simple linear regression analysis was conducted to investigate whether the reported
age of earliest extramural English activity was a predictor of current vocabulary size for
this group of university students. As represented in Figure 6, the age of starting activities in
English was negatively associated with current vocabulary size as measured by the VST scores,
meaning that an earlier reported starting age of extramural English activities was significantly
associated with a larger vocabulary size at the time of the study (R2 = 0.18, p = 0.005).
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A measure of ‘extramural exposure time’ was calculated by subtracting the age of the
reported earliest extramural English activity from each participant’s current age at the time
of the study. Additional simple linear regression models were conducted to investigate
whether this exposure time variable or participants’ current age were predictors of VST
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scores. These models were calculated separately to minimise issues with collinearity. The
measure of extramural exposure time was found to be a significant predictor of vocabulary
size (R2 = 0.16, p = 0.009). The current age of participants was not found to be a significant
predictor of vocabulary size (R2 = 0.017, p = 0.419).

It should be noted that although both the starting age of extramural activities and the
‘extramural exposure time’ measure were significantly related to VST scores, the effect sizes
were relatively small, and therefore, results should be interpreted with appropriate caution.

4. Discussion

Findings from this exploratory study suggest that L2 English vocabulary size among
university students could be related to the starting age of extramural English activities in
childhood. The study aimed to investigate whether university students could remember
specific extramural English activities from childhood, the extent to which they considered
extramural activities to have contributed to their current knowledge of English, the age
at which they remember engaging in the earliest of these activities, and whether there
was any association between the age of starting the activities and their current L2 English
vocabulary size. Participants were all able to identify and describe a specific extramural
English activity from childhood that they felt made an important contribution to the English
they know today, and the age at which they reported engaging in this activity was shown
to be a significant predictor for vocabulary size as measured by the VST. This study also
highlights the importance of investigating language acquisition opportunities over the
lifetime since it shows the variation in starting age for extramural activities (see Figure 4).

In line with previous research [13], this study found relatively high variation in L2
English vocabulary knowledge among Norwegian university students (from 8,900 to
13,800 words, meaning the lower-scoring participants had only 65% of the vocabulary
scores of the highest-scoring participants), even though all participants were enrolled in
English classes at university and likely have a relatively similar background in terms of
formal education in English. The mean vocabulary size for this sample was 11,323 words,
which is reasonably high for L2 users and reflects the generally high English proficiency in
Norway [38]. Similar to findings from previous research in the Norwegian context [13,44], it
is likely that extramural activities played a very important role in L2 vocabulary acquisition
since a vocabulary size this large is unlikely to have been developed in formal education
contexts alone. Participants also reported perceiving that extramural input had played a
very important role in contributing to their knowledge of English (see Figure 2).

The current study found that the age at which participants reported engaging in
their earliest extramural English activities was a significant predictor of their L2 English
vocabulary size as university students, which is in line with previous research showing
that age of onset is an important predictor of L2 acquisition, e.g., [56]. Participants’ current
age was not a significant predictor of vocabulary size, despite the implication that being
older would mean more potential time for exposure to English input, although this could
be a result of a small sample and limited age range of participants (20–33), as well as
reflecting the probable variation in the quality and quantity of input over time. It could
also reflect a generational shift in access to English-language resources via the Internet
(see [57], p. 246 for a discussion). Previous studies have found significant relationships
between measures of L2 English proficiency and the amount of extramural English children
are exposed to at the time of the study [10,20,30,31], but the current study highlights the
importance of looking at exposure to language over the lifetime and findings suggest that
these early experiences with extramural English can also affect vocabulary size much later
in life (discussed in more detail below). Of course, this approach of asking participants for
self-reports of early memories clearly has limitations in terms of accuracy of reporting since
memory is not always reliable (see [58] for a review), but it is interesting to see the variation
in age reported and that there was a significant relationship with current vocabulary size,
even if the effect size was not large.
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Participants reported that both formal and extramural activities had contributed to
their knowledge of English, but the perceptions of the contributions of formal education
were much more varied, with some reporting feeling that formal education had contributed
very little to their knowledge of English. Although these are perceptions, and it is difficult
to know the extent to which they reflect reality, this discrepancy could reflect the difference
in the amount of time available for extramural exposure compared to time in the classroom.
Norwegian university students would typically have received up to 700–1000 h of English
education in school [59], which equates to slightly more than 1 h a week, on average,
but the time available for extramural activities during the same 13 years may have been
much higher for many. There is also some evidence that the initial years of formal English
education in Norway do not necessarily provide enough input to make a difference in
vocabulary development [23]. The limited time available for teaching and the fact that
many pupils may have already gained a level of English proficiency from extramural
activities that was higher than expected for their age (see also [33]) could help to explain
the variable perception of the contribution of formal English education.

Having an introduction to English through school probably helped with understand-
ing English that participants encountered extramurally, but it should be noted that several
participants reported engaging in extramural activities at age 4 or 5, which is before the
age at which formal English education begins in Norway. Studies from Flanders, Belgium,
where formal English instruction begins at age 12–13, have shown that young learners
appear to acquire a lot of English extramurally before they encounter it in school [3,20,33].
Since this study and many others showing a strong contribution of extramural English
(especially prior to significant amounts of formal English education) come from contexts
where the majority language is related to English, such as Sweden [17], Denmark [31],
and Flanders [3,20], it is likely that linguistic similarity and cognate facilitation effects
can be helpful for learners in developing an initial understanding of English they hear or
read [10]. Cognates have been shown to be particularly helpful in incidental learning and
understanding words from context [8].

The age range over which participants reported engaging in their earliest extramural
English activities was quite variable (4–15 years). Again, it should be noted that these are
reported memories from childhood so there are limitations to the accuracy of this as a mea-
sure. Also, participants were asked to report on activities that they believed to be important
for contributing to their English, and therefore, the reported activities do not necessarily
reflect the ages of the very first activities in English but perhaps rather the first significant
and memorable ones. With these limitations in mind, it is nevertheless interesting to note
the variation in the reported starting age of these activities, and this finding also highlights
the importance of looking at these activities over the lifetime. Longitudinal studies such
as those by Muñoz [35] have contributed valuable information about language learning
trajectories and how aspects like motivation and aptitude vary over time. Clearly, the types
of extramural activities that people engage in also vary considerably and, consequently,
should be investigated to help with understanding vocabulary development since looking
at a single point in time or even using a limited longitudinal study would not necessarily
give a complete picture.

Almost all participants agreed with the statement that extramural activities at an
early age enabled and/or encouraged them to engage in more extramural activities later,
and the relationship between the starting age of extramural English activities and current
vocabulary size suggests that this may be a factor. Studies have shown that more proficient
L2 learners have better chances of acquiring new L2 vocabulary than learners with lower
proficiency [34,36], so it is possible that obtaining an early start with extramural English
could lead to compound vocabulary growth (a Matthew effect, see [60]). In a study of
Belgian children before they had received any formal English instruction, De Wilde and
Eyckmans [33] found a bimodal distribution in English proficiency, which suggested that
some children had very little knowledge of English prior to instruction and children who
engaged in extramural English activities knew quite a bit. It is interesting to consider
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whether chance encounters with stories or materials in English can have cumulative effects
that result in further engagement in activities in L2 English.

It is worth noting that the participants in this study were students in an English course,
which means results from this sample are not necessarily generalisable to all Norwegian
university students. While previous research [13] has shown that English students in
Norway do not necessarily demonstrate higher English proficiency than students in other
study programs, for some students at least, the early formative experiences they had with
extramural English may have helped to develop an interest in English that led them to
their current field of study. Therefore, it would be interesting to compare results from
students in other fields of study to see whether they also had memorable early experiences
with extramural English. More in-depth investigations into this topic could also include
measures of quality and quantity of input as well as whether different types of input (for
example, written or audio–visual) might be associated with different types of language
outcomes later in life. It would also be interesting to explore in more depth whether there
is a relationship between previous and current extramural activities to see whether starting
early with extramural English leads to more activities in English later in life. A longitudinal
study would obviously also be very valuable for investigating this and would mitigate
some of the problems with a memory-based study, although it could still be subject to bias
in terms of who might decide to participate and also to remain in the study throughout.

5. Conclusions

This study found that university students were able to remember specific activities
from childhood that they felt contributed to their knowledge of L2 English, and the age at
which these activities took place was significantly associated with their current L2 English
vocabulary size. Although reported memories from childhood have limited reliability, this
study highlights the importance of discussing the impact of cumulative exposure to L2
input when considering the relationship between extramural exposure and L2 vocabulary
knowledge. Exploring early extramural English exposure is important for our understand-
ing of L2 acquisition and also has direct implications for language teachers who need to
understand the diversity of prior knowledge that learners bring with them to the classroom.
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