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Abstract: Language aptitude is known to be a strong predictor of success in late second-
language (L2) learning in instructional settings but is generally assumed to be irrelevant
for native language (L1) acquisition. We investigated the relationship between language
aptitude and L1 grammatical proficiency in the two studies reported here. Language
aptitude was measured by means of a newly-developed test of grammatical sensitivity
(Studies 1 and 2) and the Language Analysis subtest of the Pimsleur Language Aptitude
Battery (Study 1), whereas grammatical proficiency was assessed by a grammaticality
judgment task in Study 1 and a picture selection task in Study 2. The results of the two
studies reveal a robust relationship between language aptitude and L1 grammatical
proficiency that is remarkably consistent across different measures for both variables
and appears to hold across the board for a variety of grammatical structures. These
results fit well with the proposal that explicit learning may play an important role not
only in adult L2 learning but also in L1 acquisition and raises questions about the validity
of arguments for a fundamental difference between L1 and L2 acquisition based on the
premise that only the latter is related to aptitude.

Keywords: grammar; grammatical proficiency; individual differences; language
aptitude; ultimate attainment

1 Introduction

Most language researchers assume that the acquisition of the grammar of one’s
native language (L1) relies almost entirely on implicit learning mechanisms
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(DeKeyser et al. 2010; DeKeyser and Larson-Hall 2005; Ellis 1996; Kidd 2012; Kidd and
Arciuli 2016; Montrul 2008; Ullman 2001). This is because the rules and principles
underlying our linguistic knowledge are thought to be complex and highly abstract,
yet children master them relatively quickly and apparently effortlessly and unin-
tentionally: that is to say, they acquire the grammar of their language simply by
engaging in communication — without trying to learn anything. Furthermore, the
resulting knowledge is mostly tacit, and the rate of learning and ultimate attainment
are often claimed to be independent of intelligence and explicit learning abilities
(Bley-Vroman 1989; Chomsky 1965; DeKeyser 2000; Pinker 1999). This stands in sharp
contrast to findings on adult second-language (L2) learning, where success has often
been found to correlate with explicit instruction, intelligence and metalinguistic
abilities (Carroll 1981; Carroll and Sapon 1959; de Graaff and Housen 2009; Li 2016;
Norris and Ortega 2005; Sasaki 1996; Skehan 1986; Spada and Tomita 2010). These
relationships are attributed to the fact that adult L2 learning, unlike L1 acquisition, is
an effortful task that needs to rely to a considerable extent on explicit learning
mechanisms (Bley-Vroman 1989; Carroll 1981; DeKeyser 2000).

However, there are several findings that are difficult to accommodate within
the view of L1 acquisition outlined above. In the first place, children’s grammatical
systems continue to evolve well into adolescence and even beyond. This was
demonstrated by a recent large-scale study (Hartshorne et al. 2018) which found
that native speakers’ performance on a task assessing their knowledge of some
fairly basic grammatical structures continued to improve up to about age 30.
Secondly, and possibly more importantly, there are considerable differences in the
degree to which native speakers master the grammatical system of their language
(Dabrowska 2012, 2015, 2018, 2019; Farmer et al. 2012; Kidd et al. 2018). These
differences have been shown to correlate with educational attainment, intelligence
(IQ) and print exposure, as well as with language aptitude as measured using
foreign language aptitude tests (Dabrowska 2018; Dabrowska and Street 2006;
Street 2017; Street and Dabrowska 2010).

The relationship between L1 grammar and (foreign) language aptitude is
perhaps the most surprising. Measures of language aptitude such as the Modern
Language Aptitude Test (MLAT) (Carroll and Sapon 1959) and the Pimsleur Language
Aptitude Battery (PLAB) (Pimsleur 1966) were developed to predict L2 achievement
in instructional settings, particularly at earlier stages of acquisition. Language
aptitude as measured through these tests was believed to be irrelevant for first
language acquisition. In fact, the purported lack of a relationship between aptitude
and native language acquisition has been used to support the claim that L1 and L2
learning depend on fundamentally different mechanisms. For example, DeKeyser
argues that
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Children, of course, all learn their native dialect completely, regardless of their level of verbal
ability (except in cases of a clear handicap), because they rely on language-specific mechanisms
of implicit learning instead of on general mechanisms for explicit learning. If the implicit
learning mechanisms used by the child are no longer available, then the adult must bring
alternative, verbal-analytic problem-solving skills to the process of language acquisition in
order to succeed, and these analytical verbal skills are characterized by strong individual
differences. Therefore, the Fundamental Difference Hypothesis predicts that those adults who
appear to be successful at learning a second language will necessarily have a high level of verbal
ability. (DeKeyser 2000: 500-501)

Similarly, Carroll, the developer of the MLAT, maintained that aptitude is relevant
in instructional settings where learners make a “deliberate effort to learn a foreign
language” (1981: 83) — and, by implication, not in L1 acquisition, while Dérnyei and
Skehan (2003: 600) argue that aptitude “presupposes a requirement that there is a
focus on form” which, they assume, is not the case in L1 acquisition.

Performance on language aptitude tests is strongly associated with IQ, as shown
for instance in a meta-analysis conducted by Li (2016), which reported a mean
correlation of 0.50 between these two variables. For the MLAT, the correlation was
even stronger (0.64). In spite of this, aptitude and IQ are regarded as distinct (though
related) abilities. This is partly because aptitude has been found to predict foreign
language attainment above and beyond IQ (see Li 2015, 2016).

Itisimportant to note in this connection that language aptitude is not a unitary
characteristic but rather a set of distinct abilities. According to Carroll’s (1964, 1990)
influential model, aptitude comprises at least four distinct abilities: phonetic
coding ability (which is most relevant for the acquisition of phonological structure),
rote memory (important for learning vocabulary and collocations), and gram-
matical sensitivity and inductive language learning ability (most important for the
acquisition of grammar). Because of this, most aptitude tests consist of a number of
subtests measuring specific aspects of aptitude.

While the efficacy of aptitude tests in predicting foreign language learning
in instructional settings is widely accepted, there is also evidence that aptitude
can predict success in language learning in naturalistic settings (Abrahamsson
and Hyltenstam 2008; DeKeyser 2000; Granena and Long 2013). In fact, it has
been hypothesized that the relationship may be even stronger in naturalistic
settings than in typical instructional scenarios because, in the former, learners
must discover the rules of the language without the help of a teacher (cf. DeKeyser
2000; McLaughlin 1990). Along the same lines, and even more intriguingly, there is
also some evidence that language aptitude correlates with the rate of native lan-
guage acquisition and native language ultimate attainment. Thus, Skehan and
Ducroquet (1988) found significant relationships, some as high as 0.52, between
various measures of language development taken during early L1 learning
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(between 15 and 60 months) and the results of various foreign language aptitude
tests administered much later, at age 14, while Sparks et al. (2009) showed even
stronger relationships (from 0.61 to 0.77) between various measures of L1 literacy
measured in grades 1-5 and language aptitude assessed in grade 9. Similarly,
Dabrowska (2018) reported a significant correlation (r = 0.46) between grammatical
comprehension and the Language Analysis subtest of the PLAB, which measures
aptitude to infer grammatical rules, in adult native speakers of English.

Findings suggesting that the acquisition of the grammatical system of the native
language may depend (at least to some extent) on language aptitude are of consid-
erable theoretical interest, as they invite the conclusion that the differences between
L1learners and late L2 learners may not be as fundamental as it is often assumed. In
addition, the effects of language aptitude on L1 grammatical proficiency also point
towards the idea that first language acquisition may depend to some extent on
explicit learning mechanisms (cf. Dgbrowska 2010; Llompart and Dabrowska 2020).
The purpose of this paper is to explore this relationship in more detail. We report the
results of two studies that examined the relationship between (foreign) language
aptitude and grammatical proficiency in adult native speakers. We use two different
measures of grammatical proficiency (a grammaticality judgment task and a picture
selection task) and two measures of language aptitude (the Language Analysis sub-
test of the PLAB and a new test modeled on the Words in Sentences subtest of the
MLAT).

In Language Analysis, participants are presented with some vocabulary and
simple sentences in an unknown language and their English translations and are
asked to infer the structure of new sentences in the language. In Words in Sentences,
participants are asked to find correspondences in grammatical function between
words presented in sentence pairs. The two tests were designed to measure inductive
learning ability and grammatical sensitivity, respectively. Note that, while both tests
involve verbal stimuli, the difficulties associated with them do not stem from the
comprehension of the stimuli themselves, which are for the most part simple sen-
tences with common vocabulary and hence are unlikely to be problematic for native
speakers. Instead, the tasks are challenging because they involve making (explicit)
inferences about the internal structure of the verbal stimuli and thus require a high
level of metalinguistic awareness (as opposed to sheer linguistic abilities). As
mentioned above, inductive learning ability and grammatical sensitivity are most
relevant for learning grammar, and in fact, their predictive power for performance
on L2 grammar tasks is comparable to that of the full aptitude tests (Li 2016).
Although in Carroll’s (1964) framework they are presented as distinct components of
language aptitude, other researchers (e.g., Li 2015, 2016; Skehan 2002) have proposed
that Language Analysis and Words in Sentences examine the same underlying
construct, namely, language analytic ability.
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2 Study 1

To our knowledge, Dabrowska (2018) is the only published study so far to report a
relationship between grammatical proficiency and (foreign) language aptitude in
adult L1 speakers. Importantly, this study used a picture selection task involving a
variety of grammatical structures (e.g., passives and subject and object clefts) as a
test of participants’ grammatical comprehension. Most studies of grammatical
knowledge in L2 speakers, however, use grammaticality judgment tasks (GJT; see
Plonsky et al. 2020). One reason why GJTs are commonplace in L2 research is that
they allow for the testing of a wider range of grammatical structures than picture
selection or other comprehension tasks. Crucially, test items in GJTs can include
the manipulation of grammatical morphemes which are semantically redundant
(e.g., agreement markers). Such elements, which Dabrowska et al. (2020) call
“decorative” (as opposed to “functional”) grammar, arguably tap into different
aspects of linguistic knowledge from comprehension tasks (Pili-Moss et al. 2020;
Wulfeck 1988). Since “decorative” grammar is known to be particularly difficult for
L2 learners (Dabrowska et al. 2020; Hopp 2010, 2013; McDonald 2006; White 2003),
GJT tasks are most often used with this population. However, GJTs have also
become increasingly popular in L1 research, where even children as young as 4
have been tested using an adapted procedure (Ambridge 2012, 2014). Furthermore,
even if some concerns have been voiced over the years about the validity and
reliability of GJTs (e.g., Birdsong 1989; Orfitelli and Polinsky 2017; Tabatabaei and
Deghani 2012) many researchers still believe that GJTs constitute a more direct
reflection of grammatical competence than comprehension tasks (cf. Linebarger
et al. 1983; van der Lely et al. 2011; see also Devitt 2006).

For all these reasons, in Study 1 we investigate whether the relationship between
grammatical proficiency and language aptitude observed in Dabrowska (2018) also
holds for performance on a grammaticality judgment task.

2.1 Methods
2.1.1 Participants

Eighty native speakers of English (53 females; mean age = 23.96, SD = 3.99) took part
in Study 1 in exchange for a small payment. Participants were recruited through
the online recruitment platform Prolific (Palan and Schitter 2018). Using Prolific’s
prescreening tools, we selected participants who were monolingual speakers of
English and currently lived in the UK and who were between 18 and 30 years old.
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Additionally, participants were set to vary in their highest academic qualification in
the following way: 20 participants had GCSEs' as their highest qualification, 20 had
completed their A-levels, 20 had an undergraduate degree (i.e., Bachelor’s degree)
and 20 were in possession of graduate degree (i.e., Master’s degree or PhD). This was
done in order to have a heterogeneous sample in terms of education which could
better approximate the characteristics of the whole population. Participants without
formal qualifications were not included, however, because the grammar task had to
be administered online and was expected to be relatively difficult. All participants
filled in a background questionnaire in which they provided basic demographic
information and gave their informed consent to participate in the study and to their
data being collected. The study was conducted in accordance with the Declaration of
Helsinki.

2.1.2 Materials and procedure

Study 1 consisted of two language aptitude tasks and one task measuring gram-
matical proficiency. All tasks were devised using the Gorilla Experiment Builder
(gorilla.sc; Anwyl-Irvine et al. 2020) and administered remotely. Participants were
instructed to access the study from a desktop or laptop computer equipped with a
physical keyboard and either headphones or an external speaker. The three tasks
included in the study are described below in the order in which they were presented
to participants. The entire testing session took between 45 and 60 min to complete.

2.1.2.1 Language analysis

This task is a computerized adaptation of the subtest of the PLAB (Pimsleur 1966) that
measures inductive learning ability. In Language Analysis, participants are pre-
sented with a list of words and short sentences in an unknown language followed by
their English translations and are prompted to use these correspondences to infer
the grammatical rules of the foreign language. An example extracted from the PLAB
sample items (Pimsleur 1966) is provided in the Supplementary Materials. On each
trial, an English sentence was presented in writing and participants were asked to
choose between 4 possible translations into the unknown language by clicking on
one of four response boxes in which the translations appeared. The reference list of
words and sentences and their English translations remained visible throughout the
task. After reading the instructions, participants were given a practice trial followed

1 GCSE (General Certificate of Secondary Education) examinations are taken by secondary school
students in England, Wales and Northern Ireland at age 15 or 16 (i.e., after two years of secondary
school). A-Levels (General Certificate of Education Advanced Level) are usually taken at the end of
secondary school (i.e., two years after GCSE).
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by feedback and proceeded to take part in the actual test, which contained 15 trials.
The entire task took 8-10 min to complete.

2.1.2.2 Sentence pairs

Sentence Pairs is a grammatical sensitivity test inspired by the Words in Sentences
subtest from MLAT (Carroll and Sapon 1959). The MLAT is a secure test that is only
available to government agencies, licensed clinical psychologists and a few other
groups that the Language Learning and Testing Foundation deems competent to
administer the test. Specifically, the test is not available to individual researchers.
Therefore, we developed our own version of the Words in Sentences subtest, Sen-
tence Pairs, with the aim of making the test freely available to the research com-
munity. The entire test, including the instructions, is available in the Supplementary
Materials. Hence, like Words in Sentences, Sentence Pairs measures awareness of the
grammatical functions of individual elements in a sentence and the syntactic
patterning of elements across sentences without using grammatical terminology
such as “subject” or “verb” (Carroll 1973).

Our version of the test contained 32 items, each consisting of two sentences.
The first sentence contained a word in capitals. In the second sentence, five words
were highlighted, and the participant’s task was to select the highlighted word that
had the same grammatical function in the second sentence as the word in capitals
in the first sentence. Immediately below each of the highlighted words was a black
square labeled with the same word. Participants responded by clicking on the
appropriate square (see Figure 1). Before the start of the test, four practice trials
were provided. In the practice trials, participants were given visual feedback on
their responses by means of either a green tick (i.e. correct) or a red cross

Bethany SANG a nice song in front of her friends.

Every Saturday, John reads the newspaper at home while
having a coffee.

Figure 1: Example of a trial in the Sentence Pairs test. The correct answer for this trial is reads.
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(i.e., incorrect). In addition, whenever they clicked on an incorrect box, they were
allowed to choose another response until they selected the correct one. In the 32
experimental trials that followed, no feedback was provided and the next trial
began as soon as the participant entered a response. The task took about 10-12 min
to complete.

2.1.2.3 Auditory grammaticality judgment task

English grammatical proficiency was assessed through an auditory grammaticality
judgment task (henceforth GJT). An auditory version of the GJT was selected because
it has been argued that auditory GJTs measure implicit language knowledge more
directly than GJTs in the written modality (Kim and Nam 2017, as cited in Plonsky
et al. 2020). A total of 180 English sentences were used (half grammatical, half
ungrammatical). Following a pilot study, we chose 8 types of items that were rela-
tively challenging even for native speakers. There were 20 items for each structure
(10 grammatical and 10 ungrammatical). In addition, there were 20 control items (10
grammatical and 10 ungrammatical) in which the ungrammatical sentences con-
tained very clear violations which we expected all native speakers to be able to
identify. Table 1 provides examples of ungrammatical items for each structure.
A complete list of all items used in the GJT is provided in the Supplementary
Materials.

Items were randomized with the constraints that no more than two items
belonging to the same structure could appear in a row and no more than three trials
in a row required the same response (i.e., grammatical/ungrammatical). Because
our study focuses on individual differences, all participants responded to the items in
the same order, as this ensured that any order effects would be the same for all
participants. All sentences were recorded by a female native speaker of English who

Table 1: Examples of ungrammatical items for each of the 9 structure types in the GJT task.

Category Example of ungrammatical item

Control Many kids has problems with adjusting to high school.
Double Tense Who did your sister invited to the party?

Stranded Wh- Questions What did your dad say what his favorite steakhouse was?
Embedded questions John has always wondered what does papaya taste like.
Subcategorization My friends and I really enjoy to play football.

that Trace What did she claim that was problematic?

Agreement Attraction The legs of the dining-hall table needs to be repaired.
Object Agreement Which animals have the farmer fed?

Participial Clauses Sitting on a bench, his watch was stolen.
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attempted to keep the intonational patterns and speech rate as constant across items
as possible. The audio files were then checked and trimmed where necessary to
eliminate silent stretches at the onset and offset of the stimuli.

Each trial began with a fixation cross presented for 800 ms. Then, a “Play” button
and the prompt “Click on Play to listen to the sentence” appeared on the top of the
screen. At the same time, two response buttons appeared on the lower part of the
screen, one green and with a white tick on it to the left and one red and with a white
cross on it to the right. Participants were instructed to click on Play to listen to the
sentence and then click either on the green button if they considered the sentence to
be correct or on the red button if they considered it to be incorrect.

Before the start, participants completed two practice trials, one with a correct
sentence and one with a clearly incorrect sentence. These were presented in writing
rather than auditorily and participants received feedback on their responses. While
participants were not explicitly instructed to attend to grammar, the examples in the
practice trials, and in particular the ungrammatical sentence, targeted grammar in
an obvious way. After completing the practice trials, participants were given the
opportunity to test their audio system and to adjust the volume to a comfortable
listening level before they started with the experimental trials. Participants were
encouraged to take a short break every 60 trials (i.e., after trials 60 and 120). The
entire task took approximately 25 min to complete.

2.2 Results
2.2.1 Data processing

For GJT data, trimming procedures were applied to eliminate outliers and invalid
responses. First, only responses for trials in which participants had played the audios
were included in the analyses. This led to the exclusion of 194 trials (out of 14,400,
i.e. 1.35 % of the dataset). One participant had very few remaining responses (i.e., 23),
indicating that s/he responded to the vast majority of trials without listening to the
sentences. For this reason, all data from this participant were excluded. Secondly,
trials with reaction times (RTs) longer than 3 Median Absolute Deviations (Leys et al.
2013) from the median of the entire dataset were removed from the analyses. This
was done because the participants were tested remotely, and very long RTs could be
indicative of them being distracted and not engaging with the task. No RTs were
shorter than 3 Median Absolute Deviations from the median. This procedure
established an upper RT limit of 8.45s and resulted in the exclusion of 1,385 trials
(9.62 % of all trials); thus, the total number of excluded trials was 1,579 (10.97 %). Note
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that this time limit still allowed plenty of time for participants to respond, as the main
duration of the auditory-presented sentences was 3.33 s (SD = 1.01).

Subsequently, to obtain individual scores for the GJT, mean proportions of
correct responses and d' scores were computed for each participant. d' is a measure
derived from signal-detection theory (e.g., MacMillan and Creelman 2005) which
takes individual participants’ response bias into account, and is computed by
comparing the likelihood of a participant responding ‘correct’ when the stimulus is
grammatical (the hit rate) and the likelihood of the same response when the sentence
contains a grammatical error (the false alarm rate). Because of this, d' scores provide
a more sensitive measure of how well a participant is able to distinguish between
grammatical and ungrammatical items than individual accuracy measures based on
simple proportions of correct responses (Huang and Ferreira 2020). Individual d'
scores were obtained by subtracting the z-transformed false alarm rate from the
z-transformed hit rate for each participant. The higher the d score, the better a
participant is able to discriminate between grammatical and ungrammatical sen-
tences. For Language Analysis and Sentence Pairs, individual scores were obtained
by extracting the proportion of correct responses by participant by task. Split half
reliabilities for the three tasks in Study 1 were calculated using the splithalf() func-
tion of the splithalf package (Version 0.7.2; Parsons 2021) in R (Version 4.1.1, R Core
Team 2017). Using 5,000 random splits, the Spearman-Brown corrected reliability
estimate for the GJT was 0.82 (95% CI [0.74, 0.87]). The reliability estimates for
Language Analysis and Sentence Pairs were 0.78 (95 % CI [0.7, 0.84]) and 0.86 (95 % CI
[0.81, 0.9]), respectively.

2.2.2 General analysis

All datasets analyzed in this article and the code and materials necessary to repro-
duce the analyses reported are available at https://osf.io/qdkuh/. Table 2 shows
descriptive statistics (means and standard deviations) for percentages of correct
responses for grammatical and ungrammatical items in the GJT, d scores in the GJT,
and percentages of correct responses in Language Analysis and Sentence Pairs for all
participants pooled together and separately for the four education levels examined.
So as to get a first impression of the relationship between native grammatical pro-
ficiency and language aptitude, as well as between the two language aptitude tasks,
simple correlations were computed between all 3 measures. For the GJT, d’ scores
were used and, for the two aptitude tasks, scores were entered as the proportion of
correct responses. Results showed medium-to-large correlations (see Field et al. 2012)
between Language Analysis and d scores for the GJT (r(77) = 0.45, p < 0.001) and
between Sentence Pairs and d scores for the GJT (r(77) = 0.48, p < 0.001), as well as
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Table 2: Mean percentages correct and standard deviations (in parentheses) for each task overall and for
each education group separately. For the GJT, percentages for grammatical and ungrammatical items are
presented separately and d’ scores are also provided.

Task Overall GCSE A-levels Undergraduate Graduate

degree degree
GJT grammatical 83.8% (9.4) 88.4%(5.8) 88.8%(8.9) 89.7% (5.9) 88.3% (14.6)
GJT ungrammatical ~ 63% (13.5) 58.9% (15.1)  60.4% (9.4) 65.3% (13.2) 67.7 % (14.6)
GJT d’ scores 1.7 (0.6) 1.5 (0.5) 1.6 (0.6) 1.8 (0.6) 1.8 (0.6)
Language Analysis  58.8% (24.3) 53.7% (22.7) 49.7%(28.2) 64.2 % (20.8) 68 % (21.7)
Sentence Pairs 59% (21) 53.9% (20.1) 60 % (20.8) 58.4% (23.3) 63.6 % (20.2)

between the two aptitude measures (r(77) = 0.47, p < 0.001). Scatterplots outlining
these relationships are provided in Figure 2.2

A regression analysis was then conducted to statistically test whether aptitude
predicted native speakers’ overall performance (i.e., for both grammatical and
ungrammatical items) in the GJT. Education and item grammaticality were also
included as predictors to assess their effects on response accuracy and to test
whether the potential effects of aptitude interacted with these factors. GJT trial-by-
trial data were submitted to a generalized linear mixed-effects model with a logit
linking function (Ime4 package 1.1-23, Bates et al. 2015) with Response (0 = incorrect,
1 = correct) as the categorical dependent variable. The independent variables of
interest were Language Aptitude, Education (secondary education, A-levels, under-
graduate degree, graduate degree) and Grammaticality (grammatical/ungrammati-
cal). For Language Aptitude, a composite measure was obtained combining
individual scores for Language Analysis and Sentence Pairs based on the premises
that i) the scores for the two tasks were correlated, ii) the two tasks are considered by
some L2 researchers (e.g., Li 2015, 2016; Skehan 2002) to tap into the same underlying
construct, namely language analytic ability, and iii) a combined measure was
desirable to avoid predictor collinearity in the model. The composite measure was a
weighted average of the two aptitude tests, where Sentence Pairs was given a weight
of 0.67 and Language Analysis was weighted 0.33. This was motivated by the fact that
Sentence Pairs had about twice as many items as Language Analysis and, this way,

2 The first two plots of Figure 2 show a participant whose d' score for the GJT was considerably higher
than the rest. The correlations between d' scores and Language Analysis and d' scores and Sentence
Pairs reported in Section 2.2.2 were also tested while excluding this participant in order to ensure that
this datapoint did not have an undue influence on the results. Crucially, the correlations between
performance in the GJT and aptitude scores remained virtually identical (Language Analysis:
r(76) = 0.44, p < 0.001; Sentence Pairs: r(76) = 0.46, p < 0.001).
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every item in each of the two tasks was given approximately the same weight in the
computation of the combined score. The resulting weighted averages were centered
and scaled using the scale() function in R. Education was contrast coded so that GCSE
was coded as —1.5, A-levels as —0.5, undergraduate degree as 0.5 and graduate degree
as 1.5. Grammaticality was also contrast coded with ungrammatical as —0.5 and
grammatical as 0.5. Note that these procedures have the advantage that, when all
predictors are centered on zero, the effects (and their interactions) can be inter-
preted as main effects, similarly to traditional ANOVA. That is, effects can be inter-
preted relative to the grand mean rather than to a particular combination of factor
levels (see Llompart and Reinisch 2017, 2020, for a similar approach).

After recoding, the model included Language Aptitude, Education, Grammati-
cality and their two-way and three-way interactions as predictors. With regard to
random effects, random intercepts for Participants and Items were included as well
as random slopes for Grammaticality over Participants and Aptitude over Items.
These slopes were included because they improved the model’s fit as assessed
through log-likelihood ratio tests (Grammaticality over Participants: y*(2) = 392.7,
p < 0.001; Aptitude over Items: y*(2) = 13.8, p < 0.001). Random slopes for Language
Aptitude over Participants and for Education over Items were not included because
they did not significantly improve the model’s fit (Language Aptitude over Partici-
pants: ¥4(2) = 5.61, p = 0.06; Education over Items: y*(2) = 0.05, p = 0.98). The model
revealed significant effects of Language Aptitude (b = 0.43; z = 6.28; p < 0.001) and
Grammaticality (b = 2.03; z = 6.47; p < 0.001). The effect of Education (b = 0.07; z = 1.32;
p = 0.19) was not significant and neither were any of the two-way interactions or
the three-way interaction between Aptitude, Grammaticality and Education
(all p > 0.15).3 The model’s marginal and conditional pseudo-R* values as obtained
by means of the r.squaredGLMM() function (MuMIn package 1.43.17, Barton 2009)
were 0.16 and 0.61, respectively. The results of the model indicate that participants
were more accurate in the GJT with grammatical items than with ungrammatical
items, and that language aptitude scores predicted performance in the GJT: the
higher the aptitude scores, the more accurate listeners were when judging the
grammaticality of auditory sentences. Interestingly, this relationship was not
modulated by the grammaticality of the sentences nor the educational attainment of
the listener. In addition, education did not significantly predict scores in the GJT,
although there was a tendency in the expected direction.

3 For all mixed-effects regression analyses in this article, the significant effects in the final models
reported in the text (e.g., the effects of Language Aptitude and Grammaticality in the general analysis
of Study 1) were significant in all models used in the process of determining the random-effects
structure.
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2.2.3 Analysis by structure

Building on the significant effect of Language Aptitude in the analysis above,
additional analyses were conducted to assess accuracy differences between the
grammatical structures probed in the GJT, and to examine whether there were
differences in how well aptitude predicted performance with the different struc-
tures. Table 3 reports mean percentages correct and mean d scores for each
structure. Information about simple correlations between performance on the
individual structures and the composite Language Aptitude measure can be found
in the Supplementary Materials.

Table 3 first confirms that, as expected, participants were quite accurate with the
control items. This indicates that they understood the task and were cooperative at
the time of testing. In addition, the table shows clear differences between structures
in terms of accuracy: accuracies for Double Tense and Stranded Wh- Questions were
almost as high as those for the control items, while accuracies for that Trace,
Agreement Attraction, Participial Clauses and Object Agreement were considerably
lower and those for Subcategorization and Embedded Questions fell somewhat in
between.

In order to systematically assess these differences in accuracy and probe the
effects of aptitude for each structure, trial-by-trial data from the GJT were submitted
to a second generalized linear mixed-effects model with a logit linking function with
Response (0 = incorrect, 1 = correct) as a dependent variable and Language Aptitude,
Grammatical Structure and their interaction as predictors. Education and Gram-
maticality were not included in this second analysis because they did not interact
with Aptitude in the general analysis. Language Aptitude was centered and scaled as

Table 3: Mean percentages correct, mean d’ scores and the corresponding standard deviations for the
nine grammatical structures examined in the grammaticality judgment task.

Structure Mean (%) SD Mean d’ score )
Control Sentences 90.4 9.0 2.6 0.6
Agreement Attraction 68.9 15.2 1.2 1.0
Double Tense 88.7 11.0 2.5 0.8
Object Agreement 66.9 12.7 1.0 0.8
Participial Clauses 59.8 14.5 0.7 0.9
Stranded Wh- Quest. 86.2 14.3 2.3 1.0
Subcategorization 76.0 12.3 1.6 0.7
That Trace 69.2 11.6 1.2 0.8

Embedded Questions 76.4 12.2 1.7 0.7
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in the previous analysis. Since Grammatical Structure was a categorical predictor
with 9 levels, it was recoded so that the Control Sentences were the reference level to
be mapped onto the intercept. This way, the effect of Language Aptitude referred to
the Control Sentences only, and the effects of Grammatical Structure and their in-
teractions with Language Aptitude were to be interpreted relative to that baseline.
The model’s random effects structure included random intercepts for Participants
and Items and a random slope for Language Aptitude over Participants. This slope
was included because it improved the model’s fit (}*(2) = 6.22, p < 0.05). A random
slope for Language Aptitude over Items was not included because it did not improve
the model’s fit (}*(2) = 2.99, p = 0.22) and a slope for Grammatical Structure over
Participants was not included because it led to severe convergence issues. A sum-
mary of the model’s results is provided in Table 4. The model’s marginal and con-
ditional pseudo-R* values were 0.10 and 0.55, respectively.

In line with the descriptives discussed above, these results show that partic-
ipants were less accurate with Agreement Attraction, Object Agreement, Parti-
cipial Clauses, Subcategorization and that Trace items than with the Control
Sentences and marginally less accurate with Embedded Questions than with the
Control Sentences. No differences were found between the Control Sentences and

Table 4: Summary of the results of the generalized linear mixed-effects regression model assessing the
effects of Language Aptitude and Grammatical Structure on accuracy in GJT.

Predictor b z p
Intercept 3.1 7.55 <0.001
Language Aptitude 0.25 2.04 <0.05
Grammatical Structure (Agreement Attraction) -1.78 -3.14 <0.01
Grammatical Structure (Double Tense) -0.28 -0.50 0.62
Grammatical Structure (Object Agreement) -2.22 -3.93 <0.001
Grammatical Structure (Participial Clauses) -2.16 -3.79 <0.001
Grammatical Structure (Stranded Wh- Questions) -0.93 -1.63 0.10
Grammatical Structure (Subcategorization) -1.24 -2.18 <0.05
Grammatical Structure (that Trace) -1.85 -3.26 <0.01
Grammatical Structure (Embedded Questions) -1.03 -1.79 0.07
Language Aptitude x Grammatical Structure (Agreement Attraction) 0.23 1.79 0.07
Language Aptitude x Grammatical Structure (Double Tense) 0.18 1.39 0.16
Language Aptitude x Grammatical Structure (Object Agreement) -0.06 -0.50 0.62
Language Aptitude x Grammatical Structure (Participial Clauses) 0.01 0.12 0.91
Language Aptitude x Grammatical Structure (Stranded Wh- Quest.) 0.17 1.32 0.19
Language Aptitude x Grammatical Structure (Subcategorization) 0.17 133 0.19
Language Aptitude x Grammatical Structure (that Trace) 0.19 1.54 0.12

Language Aptitude x Grammatical Structure (Embedded Questions) 0.10 0.78 0.43




1180 —— Llompart and Dabrowska DE GRUYTER MOUTON

Double Tense and Stranded Wh- Questions. Importantly, the model also revealed a
significant effect of Language Aptitude on accuracy with the Control Sentences,
and no significant interactions between Language Aptitude and Grammatical
Structure. This suggests that the effect of Language Aptitude on performance on
the GJT task is reasonably similar for all the structures tested; in other words, it
seems to apply across the board. However, given that all interactions had to be
interpreted relative to the baseline (i.e., the Control Sentences), we also assessed
whether there was an interaction between Language Aptitude and Grammatical
Structure by running a likelihood ratio test as an omnibus test of interactions
comparing the final model with and without the interaction term. The results
showed that including the interaction term did not significantly improve the
model’s fit (}*(8) =13.77, p = 0.09). Hence, this additional test also failed to provide
evidence that the effect of Language Aptitude significantly differs by structure, in
line with the analysis above.

2.3 Interim discussion

Study 1 examined the relationship between language aptitude and grammatical
proficiency using two different tasks to measure aptitude and a GJT to assess
grammatical proficiency. The first relevant finding of Study 1 is that correlational
analyses revealed very similar correlations with grammatical proficiency for Lan-
guage Analysis (r = 0.45) and Sentence Pairs (r = 0.48), showing that the two aptitude
tests predict performance on grammar similarly well. More importantly, Study 1
provides evidence for the existence of a robust relationship between language
aptitude and grammatical proficiency in the native language when the latter is
assessed by means of a GJT. This complements the findings reported by Dabrowska
(2018), where a very similar result was obtained when grammatical knowledge was
assessed using a picture selection task. In contrast to Dabrowska (2018), however, we
found no effect of education and no interaction between education and aptitude. This
could be due to the use of different grammatical tasks or to the fact that the par-
ticipants in Dabrowska’s (2018) study ranged even more broadly in educational
attainment (from no formal qualifications to PhD).A

4 We do observe a small but significant effect of Education (b = 0.14; z = 2.14; p < 0.05) if Language
Aptitude and its interactions with the other predictors are removed from the model described in
Section 2.2.2. It is worth noting here, in relation to this difference in the effect of education, that
Dabrowska (2018) also found a small but significant effect of print exposure, measured by means of
the Author Recognition Test (ART; Acheson et al. 2008) on grammatical proficiency. Given that we
obtained ART data for participants in Study 1 for a different project and, based on the results of
Dabrowska (2018), print exposure could also relate to performance in the GJT, we computed a simple
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These results, in combination with those reported by Dabrowska (2018), indicate
that the effects of aptitude and L1 grammar are robust across grammatical tasks
(comprehension vs. GJT). Furthermore, we observed no interactions between apti-
tude and structure, suggesting that the effects of aptitude apply across the board. We
should note, however, that estimating interactions requires substantially more data
than main effects (Gelman et al. 2020), so it is possible that such effects exist but
require more statistical power to detect.

3 Study 2

Study 1 reported significant effects of (foreign) language aptitude, or more precisely
grammatical sensitivity and inductive learning ability, on grammatical proficiency
in adult native speakers recruited from a wide range of educational backgrounds.
This finding suggests that the components of explicit language aptitude measured by
the Sentence Pairs and Language Analysis tests may play a nontrivial role in the
development of the native grammatical system. However, the presence of aptitude
effects does not necessarily entail that grammatical sensitivity and/or (explicit)
inductive learning ability play a role in language acquisition in all cases. One possible
interpretation of our results would be that the acquisition of grammar is mostly
implicit, but speakers with particularly good metalinguistic skills may complement
the implicit learning mechanisms with conscious reflection in some cases — in other
words, explicit aptitude could be regarded as a sort of “optional extra” available to
speakers with high verbal ability.

Study 2 addresses this issue by testing whether aptitude effects can also be
observed in speakers at the bottom end of the verbal ability spectrum. To this end, we
tested participants who do not have any formal qualifications and have literacy
levels below Level 1 of the National Qualifications Framework (NQF) for England,
Northern Ireland and Wales (cf. Department for Business Innovation and Skills 2012),
since such speakers are least likely to rely on metalinguistic strategies when learning
their L1. Thus, the presence of aptitude effects in this group would provide partic-
ularly strong evidence against the fundamental difference hypothesis, at least with
regard to the role of aptitude in L1 and L2 learning.

correlation between individual ART scores and d scores for the GJT to assess this relationship. The
correlation was weak and not significant (r(77) = 0.12, p = 0.29), suggesting that print exposure did not
play a major role in our sample.



1182 —— Llompart and Dabrowska DE GRUYTER MOUTON

3.1 Methods
3.1.1 Participants

Twenty-one native speakers of English residing in the United Kingdom (14 females;
mean age: 33.7, SD = 12.6) participated in the study in exchange for a small monetary
compensation. Participants were recruited from Employability courses (Entry Levels
1, 2 and 3 and Level 1) and the City Horizons program offered at Southampton City
College. Both courses aim to improve basic English and math skills and are intended
for students who lack any formal educational qualifications; they are a prerequisite
for the vocational courses offered in the same institution. NQF Entry Levels 1, 2 and 3
are equivalent to the literacy levels of typical children aged 5-7, 7-9 and 9-11
respectively. Level 1is equivalent to GCSE grades D—G. According to the Department
for Business Innovation and Skills (2012), adults with literacy levels below Level 1
constitute 15 % of the adult population of England, Wales and Scotland. All partici-
pants gave informed consent prior to testing and the study was conducted in
accordance with the Declaration of Helsinki.

3.1.2 Materials and procedure

In this second study, we administered pen-and-paper versions of Sentence Pairs and
a picture selection task assessing grammatical proficiency. Both tasks were admin-
istered by a research assistant (RA) who made sure that participants understood the
instructions and answered all questions. We decided to administer all tasks on paper
and with the support of an RA because the population in Study 2 was likely not to
have had much experience with online testing and is known to have problems
following written instructions; thus online testing and testing without supervision
was likely to have a negative impact on performance.

3.1.2.1 Sentence pairs
A pen-and-paper version of the Sentence Pairs test described in Section 2.1.2.2 was
used as the aptitude measure in Study 2 (see Supplementary Materials). This version
was identical to the electronic version described in Study 1 except that participants
respond by circling the relevant word in the second sentence of each pair.
Participants were tested in small groups in a quiet room at the institution in
which they were studying. Participants were provided with a printed version of the
test, and the research assistant read out the instructions. Then, the RA read out the
two practice trials provided and invited participants to respond by circling one of the
five underlined words. Subsequently, the RA provided the target answers and
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answered any questions the participants might have had before the start of the test
trials. The 32 test trials were administered in the same way, that is to say, the RA read
both sentences while participants followed in their own copies of the test, and then
responded by circling one of the options. The RA made sure that participants had
circled one of the responses before proceeding to the next item, but provided no
feedback. The entire task took about 20 min to complete.

3.1.2.2 Picture selection

A picture selection task was used to measure participants’ grammatical compre-
hension. This was a shortened version of the task used in Dabrowska (2018). Par-
ticipants were shown pairs of pictures and an English sentence and they had to
decide which picture matched the sentence. Four grammatical structures were
examined, two that should be relatively easy and two that were expected to be more
challenging. The former were subject relatives (e.g., the boy was the one that helped
the man) and simple locative sentences (i.e., the spoon is in the cup) and the latter
were object relatives (e.g., the boy was the one that the man helped) and post-
modifying prepositional phrases (i.e., the spoon in the cup is red). There were a total of
10 items per structure. For subject and object relatives, the same 10 pairs of pictures
were used, as each pair depicted the same action but with the roles reversed (e.g., a
man helping a boy vs. a boy helping a man). For simple locatives, one of the pictures
in the pair showed the correct location and the other showed the object in a different
location (e.g., a spoon in a cup vs. a spoon next to the cup). Finally, for postmodifying
prepositional phrases, the referent of the head noun phrase had the correct color in
one of the pictures (e.g., a red spoon in a green cup), while in the other picture, the
referent of the noun inside the prepositional phrase was in that color (e.g., a yellow
spoon in a red cup).

The picture selection task was administered individually in a quiet room at the
institution where the participants were studying. On each trial, the RA read one
sentence aloud, asked the participant to indicate which picture went with it, and
recorded their responses. Participants could respond verbally (e.g., “the first picture”
or “the picture on the left”) or by pointing. The task took approximately 12—15 min.

3.2 Results

Performance on the Sentence Pairs task varied widely (from 3 % to 59 % correct, with
amean at 32 % and a SD of 20). Since there were five response options for each item,
chance performance in this task would have been 20 % and there were 15 out of the 21
participants (i.e., 71 %) who performed above this level. Note, however, that a mean
of 32 % is almost 1.3 standard deviations below the mean for the sample in Study 1.
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The Spearman-Brown corrected reliability estimate (i.e., split-half reliability) for the
Sentence Pairs test in Study 2 was 0.85 (95 % CI [0.75, 0.93]).

In the grammatical comprehension task, participants had an overall mean ac-
curacy of 87 % correct (SD = 12). Regarding the two more challenging structures, they
were 85 % correct with postmodifying PPs (SD =19) and only 69 % correct with object
relatives (SD =28), and exhibited large individual differences, as indicated by the high
standard deviations. By contrast, scores for the two easier structures, that is, subject
relatives and simple locatives, were much higher and in fact mostly at ceiling (subject
relatives = 95 % correct, SD = 8; simple locatives = 98 % correct, SD = 4). The good
performance on the easy sentences indicates that the participants had understood
the task and were cooperative; thus, the errors on the more difficult structures are
attributable to problems with understanding the sentences rather than to linguis-
tically irrelevant performance factors. The split-half reliability estimate for the
picture selection task was 0.83 (95 % CI [0.68, 0.93]).

In order to assess the effect of language aptitude on performance on the picture
selection task, trial-by-trial data from this task (840 trials; 21 participants x 40 trials) were
submitted to a generalized linear mixed-effects model with a logit linking function with
Response (0 = incorrect, 1 = correct) as the categorical dependent variable and Language
Aptitude as a predictor. Language Aptitude scores were centered and scaled using the
scale() function in R. The model included random intercepts for Participants and Items.
Random slopes for Language Aptitude over Participants and Items were not included
because they did not improve the model’s fit (over Participants: y*(2) = 0.22, p = 0.90; over
Items: (2) = 2.47, p = 0.29). The model revealed a significant effect of Language Aptitude
(b=0.72; z = 2.35; p < 0.05). The model’s marginal and conditional pseudo-R2 values were
0.06 and 0.59, respectively. The significant effect of aptitude indicates that performance
in the language aptitude test assessing (explicit) grammatical sensitivity predicted par-
ticipants’ overall performance in the grammatical comprehension task. A scatterplot of
the proportions of correct responses by participant in the two tasks is provided in
Figure 3. The correlation between aptitude and grammatical proficiency as illustrated in
Figure 3 was medium-sized and just about significant ((19) = 0.43, p = 0.05). Correlations
between performance on the four structures and Language Aptitude can be found in the
Supplementary Materials.

3.3 Interim discussion

The results of Study 2 again revealed a significant effect of language aptitude on
performance in a task assessing grammatical proficiency in the participants’ L1.
Importantly, the relationship for aptitude as measured by the Sentence Pairs test and
grammatical proficiency as measured through a picture selection task was virtually
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Figure 3: Scatterplot of individual mean proportion of correct responses for Sentence Pairs and mean
proportion of correct responses for Picture Selection in Study 2.

identical to that observed in Study 1 for the Sentence Pairs test and an auditory GJT,
as well as to that of Dgbrowska (2018) for the Language Analysis subtest of the PLAB
and picture selection.

This high degree of convergence across the three studies invites several con-
clusions. In the first place, Study 2 shows that the Sentence Pairs test is not only able
to capture individual differences in language aptitude in educated participants
(Study 1) but can also be used with participants with low literacy and academic
attainment and still result in a wide range of scores, with most participants per-
forming above chance but with plenty of room for improvement. Secondly, the fact
that very similar relationships between Sentence Pairs and grammatical proficiency
were obtained in Studies 1 and 2 shows that the findings of Study 1 cannot be
explained away by saying that GJTs and Sentence Pairs both strongly rely on
metalinguistic awareness. This is because the picture selection task used in Study 2
(and by Dabrowska 2018) focuses on meaning and makes minimal metalinguistic
demands. Finally, in spite of its small sample size (vs. Study 1), Study 2 also confirms
that a relationship between language aptitude and grammar is still in place when
educational attainment is controlled for.

4 General discussion

The present study tested the relationship between (explicit) language aptitude, more
specifically inductive learning ability and grammatical sensitivity, as measured by
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the Language Analysis subtest of the PLAB (Study 1) and our newly-developed Sen-
tence Pairs test (Studies 1 and 2) respectively, and two tasks probing native
speakers’ grammatical proficiency: a GJT (Study 1) and a picture selection task
(Study 2). The results of the two studies revealed a robust relationship between
the two variables that appears to hold across a variety of grammatical structures
and that is remarkably consistent across different measures of aptitude and
grammatical proficiency. In fact, the correlation coefficients observed in the two
studies and in Dabrowska (2018) are almost identical: 0.46 for the relationship
between Language Analysis and grammatical comprehension assessed using pic-
ture selection in Dgbrowska (2018); 0.43 for Sentence Pairs and Picture Selection in
Study 2, and 0.45 and 0.48 for Language Analysis and GJT and Sentence Pairs and
GJT respectively in Study 1.

Importantly, these relationships are all stronger than the mean effect size
reported in Li’s (2015) meta-analysis of the effects of language analytic ability on L2
grammatical attainment (mean r = 0.31, CI from 0.25 to 0.36). As discussed in the
Introduction, (foreign) language aptitude tests like the MLAT and PLAB measure
explicit language aptitude, in that the tasks involved require explicit attention and
conscious effort. Furthermore, performance on these tests correlates quite strongly
with the results of IQ tests (see Li 2016). Therefore, our results are compatible with
the proposal that explicit learning may also play a role in first language acquisition
and not only in late L2 learning (Dabrowska 2010; Llompart and Dabrowska 2020).

Yet most language acquisition researchers take it as self-evident that language
aptitude is only relevant for late L2 acquisition. Why is this the case? Before we discuss
this question, it is important to point out that the empirical evidence for this claim is slim,
to say the least. Most of the relevant evidence comes from studies reporting significant
correlations between language aptitude and L2 performance in adult learners but not in
native speaker controls. However, in most cases, the lack of an effect for native speakers
is likely to be simply due to lack of statistical power. For instance, Abrahamsson and
Hyltenstam (2008) report a non-significant correlation of 0.47 between aptitude and
performance on a GJT task in native speakers. However, given the sample size (15), the
probability of finding a significant result is only 0.50. In a study by Granena and Long
(2013), the correlation coefficient for native speaker controls was lower (0.30); with only
12 participants, power was only 0.15. Finally, DeKeyser (2000) examined the relationship
between aptitude and GJT in naturalistic L2 learners who differed in age of arrival and
found a significant correlation in the older learners but no effect in younger learners
(0.07). In this case, the lack of effect is likely to be due to ceiling effects in the latter group,
as the younger arrivals’ mean score on the GJT was 96 %.

In contrast, three other studies (Dabrowska 2018; Skehan and Ducroquet 1988
and an unpublished study by Abrahamsson discussed in Skehan 2014) do report
significant results for native speakers. Furthermore, two other studies investigated
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the relationship between aptitude performance on a GJT in the L1 of heritage
language speakers. The first of these (Bylund et al. 2010) tested native speakers of
Spanish who moved to Sweden before puberty (mean AoA = 5.7) and found a
significant relationship (r = 0.52). The second (Bylund and Ramirez-Galan 2016)
tested Spanish-Swedish bilinguals with higher ages of arrival (mean = 24.3). In this
group, the correlation was also positive but did not reach statistical significance
(r = 0.27, p = 0.10). Thus, the conviction that (explicit) language aptitude is not
relevant to first language acquisition is not based on solid empirical findings.
Rather, it seems to follow from some fundamental (and often implicit) assumptions
about how people learn their first language, and how L1 acquisition differs from
late L2 acquisition.

Two caveats are necessary at this point. First, it is important to emphasize that
the evidence for a relationship between aptitude and grammatical proficiency
reported here is purely correlational. Therefore, it is possible that the direction of
causality between these two variables is the opposite of the one we hypothesize here:
that is to say, it could be argued that it is individual differences in L1 attainment that
lead to differences in metalinguistic awareness, which are then reflected in differ-
ences in performance on language aptitude tests assessing grammatical sensitivity
and inductive learning ability. Note, however, that the same reservation also applies
to the arguments about the role of language aptitude in late L2 learning put forward
in many previous studies (e.g., Abrahamsson and Hyltenstam 2008; Granena and
Long 2013).” In fact, to the extent that learning foreign languages in instructional
settings improves metalinguistic awareness, this argument might be more easily
applied to adult L2 learning than ultimate attainment in the L1.

In any case, arguing that better grammatical knowledge results in higher
metalinguistic awareness is problematic in itself because, to our knowledge, there is
no evidence that mastering a grammatical construction boosts metalinguistic
awareness of its internal structure. This hypothesis is particularly odd in the context
of L1 acquisition, given that most native speakers have very little metalinguistic
awareness yet are able to speak their language fluently and produce complex
structures. In fact, as the mastery that L1 speakers possess is assumed to be associ-
ated to a high level of automaticity, one would actually expect the opposite; that is,
that better grammatical knowledge were linked to less metalinguistic awareness. In
contrast to this, there is ample evidence from adult L2 acquisition that an increase in
awareness can lead to better acquisition of grammatical features (Norris and Ortega
2005; Spada and Tomita 2010). This also appears to hold for children. For example,

5 This argument, of course, does not apply to truly predictive studies (e.g., Carroll 1964; Pimsleur
et al. 2004; Sparks et al. 1995) which assess the relationship between aptitude and future attainment in
the second language.
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in an experiment conducted by Lichtman (2016), children aged from 5 to 7learned an
artificial language either under explicit or implicit training conditions. Children in
the explicit group developed better awareness of the grammatical properties of the
artificial language than those exposed to the implicit training regime and, critically,
better awareness was strongly associated with better overall performance.

A third possibility that should also be contemplated is that both explicit language
aptitude and language acquisition depend on the same underlying ability. An
obvious candidate here is general intelligence. As already mentioned, results of
traditional language aptitude tests consistently correlate with intelligence, and
studies using factor analytical procedures have shown that IQ and several compo-
nents of aptitude tests load onto the same underlying constructs (Granena 2012, 2013;
Sasaki 1996). All things considered, this is not extremely surprising, as many IQ tests
include measures of L1 vocabulary and memory, which are also targeted by language
aptitude tests. However, language aptitude is a better predictor of foreign language
achievement than IQ (Li 2016), presumably because language aptitude tests also
contain tasks that are particularly relevant for language learning, such as measures
of phonetic coding ability or the ability to form associations between novel forms and
visual representations.

The second caveat concerns the developmental period during which these causal
relationships may play out. The existence of a relationship between grammar and
language aptitude in adults does not allow us to make any inferences about when
aptitude exerts its causal influence (if the relationship is indeed causal). It is possible
that the effect occurs in early childhood, but it could also happen later, given that, as
mentioned in the introduction, performance on tasks assessing grammatical ability
continues to improve until about age 30 (Hartshorne et al. 2018).

Irrespective of the direction of causality and the point in development during
which language aptitude may exert its influence, the results of the present study have
important implications for our understanding of the mental abilities which
contribute to language learning. In particular, together with findings from previous
studies (Dabrowska 2018; Skehan and Ducroquet 1988), we provide evidence that the
arguments for a fundamental difference between L1 and L2 acquisition based on the
premise that only the latter is related to aptitude (e.g., Bley-Vroman 1989; DeKeyser
2000; DeKeyser et al. 2010) are simply not valid. Our results are also compatible with a
large body of research which noted a strong relationship between L1 literacy and the
development of L2 skills (see, for example, Dufva and Voeten 1999; Hulstijn and
Bossers 1992; Sparks et al. 2009).

This is not to say that there is no difference whatsoever between L1 and L2
regarding the roles of aptitude and explicit learning abilities. It could well be that
language learning in adults relies to a greater extent on aptitude, metalinguistic
awareness and explicit learning mechanisms, even if this view, at least as far as
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aptitude is concerned, is directly challenged by the fact that the correlations in this
study for native speakers are larger than the average correlation reported by Li
(2015) for late L2 learners. Be that as it may, the results reported here show that, at the
very least, we need to seriously consider the idea that explicit learning and explicit
learning abilities such as metalinguistic awareness play a relevant role in L1
acquisition as well as L2 acquisition. Further research will now be necessary to refine
the characterization of potential similarities and differences between L1 and L2 in
terms of the involvement of intelligence, aptitude and explicit learning mechanisms.
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