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This article reports initial findings from a study that uses written data from
second language (L2) learners of English at different proficiency levels
(CEFR A1 to C1) in a large-scale investigation of verb-argument construc-
tion (VAC) emergence. The findings provide insights into first VACs in L2
learner production, changes in the learners’ VAC repertoire from low to
high proficiency levels, and changes in learners’ dominant verb-VAC associ-
ations from low to high proficiency levels. The article also addresses the
question what role formulaic sequences play in the L2 acquisition of VACs.
Data analyses indicate that, from lowest to highest proficiency levels, the
VAC repertoire of L2 English learners shows an increase in VAC types,
growth in VAC productivity and complexity, and a development from pre-
dominantly fixed sequences to more flexible and productive ones. The find-
ings help to expand our understanding of the processes that underlie
construction acquisition in an L2 context.
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1. Introduction

Research which has studied language acquisition from a usage-based perspective
has demonstrated that we acquire language by learning constructions. This applies
to both first language (L1) learners (Ambridge & Lieven, 2015; Goldberg et al.,
2004; Tomasello, 2003) as well as second language (L2) learners (Ellis, 2002, 2003;
Ellis & Cadierno, 2009; Ellis et al., 2013; Ellis et al., 2016). Constructions have been
described as the building blocks of language, and defined as conventionalized
pairings of form and meaning that are entrenched in the speaker’s mind (Bybee,
2010; Goldberg, 1995, 2003, 2006; Trousdale & Hoffmann, 2013). Constructions
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exist at various levels of complexity which means that not only morphemes and
words but also combinations of words and abstract syntactic frames carry mean-
ing as a whole (Goldberg, 1995). Since they form the core of sentences, verb-
argument constructions (VACs) constitute a particularly important set among the
thousands of constructions that a speaker knows. Examples of VACs include the
“V n” or transitive construction (consisting of a verb, the central element, followed
by a noun or noun phrase) as in she ate a piece of chocolate, and the “V across n”
construction (a verb, followed by the preposition across, followed by a noun or
noun phrase) as in I swam across the entire lake). Both constructions constitute
form-meaning pairings: in the case of “V n” one thing acts upon another, while “V
across n” captures a directed motion event.

English L1 acquisition studies based on dense longitudinal corpora have con-
tributed immensely to our better understanding of VAC development in child lan-
guage (Behrens, 2009; Lieven et al., 1997; Ninio, 1999, 2006; Perfors et al., 2010;
Tomasello, 1992, 2003). They have shown how children pick up on recurring pat-
terns in the input they receive, how they use this input to build a mental construc-
ticon, and how “[l]anguage structure emerges from language use” (Tomasello,
2003: 327). Early simple, item-based (and often fixed and formulaic) constructions
like see baby and go away are followed by later more complex (and more variable
and abstract) ones such as X broke Y and she’s V-ing it (Tomasello, 2003). Also
looking at child language production, Goldberg et al. (2004) showed, based on a
small sample of VACs, that there is a strong tendency for one verb in each VAC to
occur with particularly high frequency, and that the distributional profile of verbs
in VACs produced by L1 learners largely mirrors the profile found in the caretak-
ers’ speech (i.e. the input the child receives). Similar distributions and input effects
have been described for L2 VAC acquisition as well (Ellis & Ferreira-Junior, 2009;
Ellis & Larsen-Freeman, 2009). L2 VAC acquisition studies also indicate that a
learner’s inventory of constructions starts from a small set of fixed sequences
before growing in complexity, abstractness, and productivity (Eskildsen, 2009;
Eskildsen, & Cadierno, 2007; Li et al., 2014). Usage of and exposure to language
shape acquisition.

Compared to L1 acquisition, our understanding of the VAC emergence in L2
English learners is still rather limited. Existing corpus-based studies of L2 develop-
ment which explicitly focus on constructions have been based on data produced by
small numbers of learners, and have focused on small sets of construction types.
Eskildsen (2009), for instance, used a longitudinal corpus of oral language pro-
duced in classroom interactions by one Spanish L1 learner of English to study the
use of the modal verb can and the emergence of its constructions. The corpus cov-
ered a time span of about three and a half years. Eskildsen found that, in the learner
he focused on, “can – patterns become increasingly varied” over time but did not
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find evidence in his data for a “movement towards fully abstract constructions”
(Eskildsen, 2009:350). In a study of negation constructions in longitudinal speech
data from the same learner, Eskildsen & Cadierno (2007) observed a similar trend
of emergence of increasingly abstract patterns from the initially dominant fixed I
don’t know (see also Eskildsen, 2012). Again focusing on the same longitudinal L2
dataset, Li et al. (2014) examined developing realizations of motion constructions
around verbs such as come and go. They found that the learner’s inventory of VACs
that express directed motion grew from a small set of fixed constructions to a larger
set of more productive ones. They also found that frequent motion verbs are used in
more varied expressions while other less commonly used verbs occur in rather lim-
ited contexts. In a follow-up study by the same group of authors, data from four L2
English learners (two L1 Spanish, two L1 Chinese) was used to trace changes in the
learners’ inventory of motion constructions over the span of three years (Eskildsen
et al., 2015). Findings from this study confirm trends reported in Li et al. (2014) and
highlight differences between the Chinese and Spanish learners that are likely due
to crosslinguistic transfer from the learners’ L1s. Working with longitudinal spo-
ken learner data from the European Science Foundation corpus, Ellis & Ferreira-
Junior (2009) focus on how three different VAC types (verb locative, verb object
locative, verb object object) develop in seven ESL learners (L1s Italian and Pun-
jabi). The authors found that learners first predominantly used semantically gen-
eral, high-frequency verbs in each VAC (e.g. give, go, put) before expanding their
repertoire to more specific, lower-frequency verbs (e.g. explain, turn, drop).

Given the limitations of these studies in terms of scale (based on small corpora)
and scope (small numbers of learners and VACs covered), we need larger-scale
corpus-based studies which may provide us with more representative evidence on
L2 VAC development. The present article reports on such a study. This study uses
methods from Corpus Linguistics and Natural Language Processing (NLP) to con-
siderably expand the scope of existing usage-based studies of L2 VAC acquisition
to hundreds of constructions. It studies the patterns of over 700,000 verb tokens
extracted from a large corpus of more than 68,000 texts written by L1 German and
L1 Spanish learners of English at low-beginner through advanced proficiency lev-
els. Unlike earlier learner corpora which often somewhat arbitrarily operationalize
proficiency based on students’ year of study, the corpus used here has the advantage
of being calibrated by learner proficiency level. It uses the CEFR (Common Euro-
pean Framework of Reference for Languages; Council of Europe, 2001; Hawkins &
Buttery, 2010) as a standardizing measure, which can be considered an important
recent development in learner corpus research (Díez-Bedmar, 2012; Tono & Díez-
Bedmar, 2014). The overarching goal of the larger study is to investigate how verb-
argument constructions emerge in second language learners of English. More
specifically, its goals are to identify the VACs that are first produced by beginning
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learners, to trace how learners’ VAC repertoire and their use of verbs in VACs devel-
ops from low to high proficiency levels, and to examine what role fixed formulaic
sequences play in L2 VAC acquisition. In order to describe both universal trends of
L2 VAC emergence as well as L1 specific aspects and potential crosslinguistic influ-
ence, the study includes comparisons of data produced by learners of different L1
backgrounds. The larger study is guided by the following five research questions:

RQ 1: What are the first VACs acquired by beginning L2 learners of English?
RQ 2: How does the VAC repertoire of learners develop across proficiency lev-

els?
RQ 3: How does the distribution of verbs in VACs in learner production develop

across proficiency levels?
RQ 4: What role do formulaic sequences play in the L2 acquisition of VACs?
RQ 5: Are there significant observable differences in the acquisition of VACs and

verbs in VACs between L1 German and L1 Spanish learners of English?

The present article will report on first results from the study in response to RQs 1
through 4 and comment on next steps in the ongoing analysis and evaluation of
learner data.

2. Data and methods

The study is based on data from the Education First-Cambridge Open Language
Database (EFCAMDAT; Alexopoulou et al., 2015; Geertzen et al., 2013), an exten-
sive collection of texts written by students completing coursework on Englishtown,
Education First’s online school (www.englishtown.com; now English Live) which
enrolls millions of students worldwide. The texts in EFCAMDAT come from
learners placed into 16 proficiency levels which correspond to the six levels of the
CEFR: A1 “beginner” (Englishtown levels 1–3), A2 “elementary” (levels 4–6), B1
“intermediate” (levels 7–9), B2 “upper intermediate” (levels 10–12), C1 “advanced”
(levels 13–15), and C2 “proficiency” (level 16). At each level, learners respond to
eight prompts for a total of 128 tasks. Learners are often asked to write a letter or
an email, summarize information provided in a text, or compose a short argumen-
tative text in response to a topic prompt (Alexopoulou et al., 2015). Even though
some learners move through all 16 levels, thus delivering longitudinal produc-
tion data, others drop out before they reach the highest level of proficiency or
enter the course at an intermediate or advanced level. EFCAMDAT is hence nei-
ther a cross-sectional nor a truly longitudinal corpus but is perhaps best consid-
ered “quasilongitudinal” or “pseudolongitudinal” (Jarvis & Pavlenko, 2008). The
first release of EFCAMDAT contained about half a million “scripts” (a script is
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“a writing piece a learner submits as an answer to a writing task”; Alexopoulou
et al., 2015: 98) produced by learners from 172 nationalities, making up over 33
million words. The database does not include information on each learner’s lan-
guage background, but for countries with one dominant official language, learner
nationality in EFCAMDAT has been shown to be a reliable proxy for L1 (Alex-
opoulou et al., 2015; Murakami, 2013; Nisioi, 2015).

The text selection from EFCAMDAT for the larger study included all scripts
produced by Englishtown students in Germany (dominant L1 German) and in
Mexico (dominant L1 Spanish) from proficiency levels A1 through C1 but
excluded texts at level 16 (CEFR C2) because of low numbers in both nationality
subsets. Overall, our EFCAMDAT subsets consist of over 28,000 texts (2.8 million
words) produced by German and over 40,000 texts (3.2 million words) produced
by Mexican learners. Particularly large numbers of texts were available from learn-
ers at the lower levels (A1 and A2) while learner and text numbers are smaller
(though still robust) at levels B1 to C1 (see Table 1 for an overview of the EFCAM-
DAT subsets relevant for the larger study; the focus in this paper will be on results
retrieved from L1 German learner data).

Table 1. EFCAMDAT subsets used in this study
Learner group Number of texts Number of learners Number of words

German A1 10,721  2,072  728,275

German A2  8,507  1,580  811,842

German B1  5,222  1,240  631,338

German B2  3,092   926  488,431

German C1   930   202  186,176

German all levels 28,472  5,112 2,846,062

Mexican A1 24,275  4,043 1,533,012

Mexican A2 10,572  1,596 1,012,049

Mexican B1  3,903   808   471,543

Mexican B2  1,158   273   178,907

Mexican C1   186    34    37,225

Mexican all levels 40,094  5,905 3,232,736

Overall 68,566 11,017 6,078,798

Two copies of these EFCAMDAT subsets were saved to be annotated and
processed in different ways. One copy was used in an exhaustive retrieval of verbs
and the constructions they occur in in the learner texts using NLP technology.
The retrieval method was modeled on a procedure described in Kyle (2016) and
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Kyle & Crossley (2017) and carried out by Kristopher Kyle. All EFCAMDAT texts
were first syntactically annotated with the Stanford Neural Network Dependency
Parser (Chen & Manning, 2014) and then manipulated with a Python script which
identified the main verbs in each sentence and extracted their direct dependents.
Adjustments were made to the Stanford dependency scheme to include copula
be in the verb definition. Different from Kyle (2016), modal auxiliaries and aux-
iliaries be and have were included as separate components of a VAC to ensure
that I go home, I have gone home, and I might go home are counted as examples
of three distinct constructions. Other Stanford dependents (advcl, advmod, tmod,
neg, discourse; see de Marneffe & Manning, 2008) were not considered arguments
of the verb in a construction and were therefore excluded from the VAC defin-
ition used in this study. From these syntactically annotated files, frequency pro-
files were compiled for main verb lemmas, VACs, and verb-VAC combinations.
For verb-VAC combinations, association strength measures, including Collexeme
scores (Gries & Stefanowitsch, 2004; Stefanowitsch & Gries, 2003), Delta-P (Allan,
1980), and Faithfulness (Ellis et al., 2016), were calculated. In a final step, a VAC
database (or constructicon) was generated for each of the ten L1-level combina-
tions (e.g. German A1, Spanish B2).

The resulting databases make it possible to retrieve level-specific frequency-
sorted lists of VACs, of verbs in VACs, and of verb-VAC combinations. The
VAC lists help us to identify which constructions emerge first in L2 learner Eng-
lish (RQ 1) and how the VAC repertoire develops across levels (RQ 2). Lists of
verb types and tokens used in a VAC allow use to determine the productivity
or predictability of each construction across levels (RQ 3). This was done by
calculating normalized entropy scores for individual VACs at each learner level.
Normalized entropy or Hnorm (Kumar et al., 1986) is a measure of how uncertain
a probability distribution is. In this study, Hnorm is used to assess the distribution
of verbs in a VAC. Hnorm values range from 0 to 1 with values closer to 1 indi-
cating a more even distribution which makes it hard to predict what the verb
in a new token of a VAC might be. Hnorm values closer to 0 indicate an increas-
ingly uneven and more predictable distribution of items (here verbs), potentially
with one or two types making up the majority of all tokens. Entropy has been
shown to be less sensitive to Zipfian frequency patterns than type-token ratio
(Eeg-Olofsson & Altenberg, 1994; Ellis & O’Donnell, 2014; Gries & Ellis, 2015).
For the selected VACs, normalized entropy scores were also calculated for the
80-million word academic component of the Corpus of Contemporary Amer-
ican English (COCA academic; Davies, 2008). COCA academic is referenced
as an L1 usage benchmark. VAC indices derived from this corpus have been
shown to be significant predictors of L2 writing quality (Kyle & Crossley, 2017).
Frequency-sorted lists of verbs in a VAC are also used in correlation analyses
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which help us to systematically compare the preferred verb-VAC associations at
different learner levels and see how strongly a VAC’s verb distributions overlap
or differ across groups (further addressing RQ 3). Pearson correlation coeffi-
cients (r) were calculated in R (R Development Core Team, 2017) for each pos-
sible comparison (e.g. German A1 vs. German A2). Calculations were based on
the log10 transformations of the verb token frequencies. Verb distributions were
visualized with the help of scatterplots. COCA academic was again used as an
L1 usage reference point.

The second copy of the EFCAMDAT file sets was part-of-speech (POS) tagged
with the help of TagAnt (Anthony, 2014b) for use in a verb cluster analysis. The goal
of this analysis is to provide insights into the role formulaic sequences play in the L2
acquisition of VACs (RQ 4). The study focuses on recurring multi-word sequences
around the 50 most frequent verbs in EFCAMDAT (all ten subsets combined). A
list of all verb types in the corpus (with token frequencies) was created by searching
for all words tagged as verbs (VV*, VB*, VH*), followed by extracting a frequency-
sorted list of the immediate left-hand collocates of the verb tags (i.e. the actual
verbs). Table 2 displays the top 50 verbs ranked in descending order of frequency in
EFCAMDAT. Using Collocate (Barlow, 2015), 3-word, 4-word, and 5-word clusters
around all lemma forms of each of these verbs (213 forms altogether) were extracted
from the EFCAMDAT subsets together with frequency information and informa-
tion on cluster association strength (Mutual Information, MI). A total of 6,390
searches were carried out (213 verb forms, 3 cluster spans, 10 sub-corpora) and
the resulting cluster lists were saved for manual analysis (still ongoing). EFCAM-
DAT concordance searches in AntConc (Anthony, 2014a) complement the manual
inspection of verb cluster lists and provide a more contextualized view of the clus-
ters, insights into verb semantics, and idiomaticity of use.

Table 2. Fifty most frequent verb lemmas in EFCAMDAT subsets, selected for verb
cluster analysis
1. be 11. play 21. wear 31. learn 41. talk

2. have 12. take 22. know 32. tell 42. read

3. do 13. think 23. love 33. let 43. call

4. go 14. hope 24. buy 34. write 44. listen

5. like 15. want 25. help 35. speak 45. say

6. see 16. look 26. give 36. use 46. bring

7. live 17. come 27. find 37. thank 47. apply

8. work 18. eat 28. feed 38. walk 48. ask

9. make 19. need 29. start 39. study 49. feel

10. get 20. meet 30. watch 40. wash 50. visit
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3. Results

This section summarizes initial results from the study in response to RQs 1 to 4,
listed at the end of Section 1.

3.1 First VACs in German L2 learners of English

The construction databases for the lowest EFCAMDAT proficiency level (A1) that
resulted from the VAC extraction procedure described above allow us access to
frequency-ordered lists of first VACs for both L1 groups (German and Spanish).
In this paper, we will only refer to data extracted from the EFCAMDAT subsets
for L1 German learners of English. Table 3 lists the ten most frequent VACs in the
German A1 subset together with their raw token frequencies and examples from
learner texts produced at this level. Three of these ten most frequent early VACs are:

i. copula be constructions: a nominal subject (nsubj), followed by a form of cop-
ula be (vcop), followed by a nominal complement (ncomp; rank 1);

ii. nsubj, followed by vcop, followed by an adjectival complement (acomp; rank
2); and

iii. existential “there” (expl), followed by vcop, followed by nsubj (rank 6).

Among the top-10 early VACs, there are also:

i. simple transitive constructions (nsubj, followed by a verb (v), followed by a
direct object (dobj; rank 3), and v followed by dobj (rank 4));

ii. simple intransitive constructions (nsubj, followed by v, followed by a clausal
complement (ccomp; rank 7), nsubj, followed by v, followed by an open
clausal complement (xcomp), i.e. a clausal complement without its own sub-
ject; rank 8), and nsubj followed by v (rank 9)); and

iii. a construction in which the verb is followed by a prepositional phrase starting
with in (prep_in; rank 5).

A longer version of this ranked VAC type list contains additional simple copula be
VACs and transitive constructions containing prepositional phrases, for example
nsubj, followed by vcop, followed by prep_from (rank 11) and nsubj, followed by v,
followed by dobj, followed by prep_at (rank 17). Longer, more complex VACs are
either rare at A1 level or do not occur at all.
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Table 3. Ten most frequent VAC types in EFCAMDAT subset German A1

Rank VAC
VAC

frequency Example

1 nsubj-vcop-
ncomp

7,002 My name is Anna

2 nsubj-vcop-acomp 6,298 I’m happy

3 nsubj-v-dobj 4,952 I have on Wensday sport

4 v-dobj 4,867 Have free time 20:00 pm

5 nsubj-v-prep_in 2,379 They live in Cologne

6 expl-vcop-nsubj 1,307 There are many things near at my house

7 nsubj-v-ccomp 1,251 I think we should buy her some flowers and a
book

8 nsubj-v-xcomp 1,235 I go to work at 9 o clock

9 nsubj-v 1,139 You work, right now

10 nsubj-v-dobj-dobj 1,128 I have a bedroom, a small badroom and a kitchen

3.2 Changes in German L2 learners’ English VAC repertoire across levels

Figure 1 plots the VAC type frequencies for L1 German learners at five proficiency
levels (A1 to C1). The numbers are based on lists of all VAC types (no minimum
frequency) in the construction databases created for each level. Since the EFCAM-
DAT subsets vary in size, frequencies have been normalized (per 100,000 words).
The graph shows a fairly even increase in VAC types from lowest (A1) to highest
proficiency level (C1), indicating steady growth in the German learners’ verb con-
struction repertoire as their language proficiency increases.

Comparisons of frequency-sorted VAC type lists across levels allow us to
identify specific changes in L1 German learners’ verb construction repertoire.
Table 4 shows the ten most frequent VAC types in EFCAMDAT subsets German
A1 and German B2 side by side. Instead of advanced level (C1), upper-
intermediate (B2) data was selected for comparison because the B2 dataset is
considerably larger than the C1 one. For both datasets, frequencies have been nor-
malized (per 100,000 words) to facilitate comparison. Of the ten most frequent
VACs, seven are shared between the two levels (highlighted in italics). This is per-
haps not surprising given that we are dealing with core elements of verb grammar,
including intransitive, transitive, and copula be constructions. For these shared
VACs, however, rank order and normed frequencies differ across levels. The top
two VACs at level A1 (nsubj-vcop-ncomp and nsubj-vcop-acomp) are compar-
atively more frequent at this level than in the B2 list, while the remaining five
shared VACs are more frequent in the B2 corpus. Learners at the lowest EFCAM-
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Figure 1. VAC types across EFCAMDAT levels (German A1 to German C1)

DAT proficiency level rely heavily on these two simple copula be constructions
and use other VACs much less often. Two of the ten most frequent B2 level VACs
that are not shared with the A1 list are construction that contain modal verbs fol-
lowed either by copula be or by a lexical verb and a direct object. If we look beyond
the top ten in the A1 and B2 frequency VAC lists, we notice that both of these
modal verb constructions also occur in the A1 data, but with considerably lower
frequencies than at B2 level (141.8 times per 100k words compared to 284.0 for
nsubj-modal-v-dobj and 17.6 compared to 150.1 for nsubj-modal-vcop-acomp).

Table 4. Ten most frequent VAC types in EFCAMDAT subsets German A1 and German
B2 (frequencies normalized per 100,000 words; shared VACs are highlighted in italics)

German A1 German B2

Rank VAC Frequency VAC Frequency

1 nsubj-vcop-ncomp 961.5 v-dobj 1164.5

2 nsubj-vcop-acomp 864.8 nsubj-v-dobj  834.3

3 nsubj-v-dobj 680.0 nsubj-vcop-acomp  655.8

4 v-dobj 668.3 nsubj-vcop-ncomp  493.8

5 nsubj-v-prep_in 326.7 nsubj-v-ccomp  452.3

6 expl-vcop-nsubj 179.5 nsubj-v-xcomp  365.3

7 nsubj-v-ccomp 171.8 v-ccomp  301.4

8 nsubj-v-xcomp 169.6 nsubj-v  286.8

9 nsubj-v 156.4 nsubj-modal-v-dobj  284.0

10 nsubj-v-dobj-dobj 154.9 nsubj-modal-vcop-acomp  150.1
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To gain further insights into learners’ VAC preferences across proficiency lev-
els, we can also look at frequency information for repeatedly occurring com-
binations of constructions and specific verbs. Table 5 displays the ten most fre-
quent lemma-VAC combinations in the German A1 and German B2 subsets of
EFCAMDAT. The two most frequent lemma-VAC combinations (both copula be
constructions) are the same at the two levels but both used with higher frequen-
cies at the A1 than the B2 level. The only other VAC realization that is shared
among the top ten is the transitive construction with have, as exemplified in
(1). In addition to those three, the list of most frequent lemma-VAC combina-
tions at the low beginner level includes VAC realizations with high-frequency
verbs (nsubj-HAVE-dobj-dobj; expl-BE-nsubj) and VACs that contain preposi-
tional phrases, illustrated by Examples (2) and (3). At the upper-intermediate level
(B2), we instead find VAC realizations with lower frequency verbs such as apply
and observe, exemplified in (4) and (5).

(1) (German B2)… you have enough space for the complete family

(2) (German A1)My aunts and uncles lives in Gelsenkirchen

(3) (German A1)I’m from Berlin, Germany

(4) (German B2)Let me encourage you to apply for this job

(5) (German B2)They offer regular trips to Florida to observe wild crocs

Table 5. Ten most frequent lemma-VAC combinations in EFCAMDAT subsets German
A1 and German B2 (frequencies normalized per 100,000 words)

German A1 German B2

Rank Lemma-VAC combination Frequency Lemma-VAC combination Frequency

1 nsubj-BE-ncomp 961.3 nsubj-BE-acomp 655.8

2 nsubj-BE-acomp 864.8 nsubj-BE-ncomp 493.2

3 nsubj-LIVE-prep_in 260.5 nsubj-HAVE-dobj 185.3

4 expl-BE-nsubj 179.5 nsubj-modal-BE-acomp 150.1

5 nsubj-HAVE-dobj 171.4 nsubj-THINK-ccomp 132.3

6 nsubj-BE-prep_from 153.2 LET-ccomp 118.7

7 MEET-dobj 122.8 APPLY-prep_for 101.5

8 nsubj-LIKE-dobj 110.9 nsubj-aux_have-FIND-dobj  96.8

9 SEE-dobj  85.7 nsubj-WANT-xcomp  96.4

10 nsubj-HAVE-dobj-dobj  81.0 OBSERVE-dobj  92.3
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3.3 Changes in verb-VAC associations across levels

In order to address RQ 3 and trace changes in verb-VAC associations from low
to high proficiency levels, verb frequency lists were retrieved for selected VACs
and for each learner level. For these VACs, the distribution of verbs was then
compared across proficiency levels, using two analytic steps: normalized entropy
and correlation analyses. Table 6 lists the normalized entropy (Hnorm) scores for
two high-frequency VACs, nsubj-v-dobj (henceforth ‘transitive VAC’) and nsubj-
modal-v-dobj (henceforth ‘modal VAC’), in the German A1 through German C1
datasets and in COCA academic (as an L1 usage reference). A higher Hnorm score
indicates a less predictable distribution of verbs in the construction which tends
to go with a lower degree of semantic cohesion among the verbs used in the VAC
(Ellis & O’Donnell, 2014). Based on the scores in Table 6, the transitive VAC is
more predictable in its verb occupancy than the modal VAC. For both VACs,
Hnorm values increase with learner proficiency from A1 to C1 level. Entropy scores
for the same VACs in COCA academic are higher than or the same as those for
German B2 but slightly lower than the C1 scores. For learners, moving towards a
usage norm means moving towards higher Hnorm values. This trend is in opposi-
tion to what we observed for more specific, less frequent VACs such as “V with
n” (a verb followed by with, followed by a noun or noun phrase) for which Hnorm
scores were lowest in L1 usage and decreased in spoken learner production from
proficiency level B1, via B2, to C1/C2 (Römer, & Garner, forthcoming). A possible
reason for this is that the sequences nsubj-v-dobj and nsubj-modal-v-dobj may
each actually subsume a set of sub-constructions which share the same surface
form in terms of arguments but have different functions and hence contain differ-
ent sets of verbs.

Table 6. Normalized entropy scores for two focus VACs across datasets
Dataset Transitive VAC Modal VAC

German A1 0.59 0.72

German A2 0.61 0.74

German B1 0.64 0.79

German B2 0.71 0.77

German C1 0.76 0.83

COCA academic 0.71 0.78

For the same two focus VACs (transitive and modal), verb frequency lists were
correlated in two datasets at a time. We compared the learner levels against each
other and against COCA academic. Table 7 provides Pearson correlation coeffi-
cients (r) for all possible comparisons for both VACs. All correlations are significant
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at p< .001. R-values can range from 0 to 1, with 0 indicating no and 1 indicating
a perfect correlation. In other words, the closer an r-value is to 1, the stronger the
correlation between the compared datasets (here two lists of verbs). For the first
type of comparison (learner groups across levels), r-values are highest for adja-
cent levels (e.g., German A1 vs. German A2; German B1 vs. German B2) and lower
for non-adjacent levels (e.g. German A1 vs. German B2). This indicates that there
is, for instance, more overlap between the verbs used by German A1 and German
A2 learners than there is between the verbs used by German A1 and German B2
learners, suggesting development towards more variety in verb use at higher profi-
ciency. This pattern can be observed for both VACs, although correlations are lower
throughout for the modal VAC, potentially because, as indicated by our normalized
entropy analysis, this construction allows for more variation in the verbs it accom-
modates. For the comparisons of learner and L1 usage data, all r-values are fairly
low, to a large extent because the COCA-derived verb lists for both VACs are signif-
icantly longer than those retrieved from EFCAMDAT subsets and we thus included
a large number of verbs (data points) in the correlation analysis which are not used
in the learner production data. Among the results for this comparison type, how-
ever, r-values increase from German A1 (via A2 and B1) to B2 level. This indicates
that the production of verbs in the transitive and modal VACs moves closer to L1
usage as learner proficiency increases. Correlations for German C1 compared to
COCA academic are lower than for German B1 and B2, likely because there is less
data available at C1 than at the four other levels (resulting in shorter verb lists).

To visualize these correlations and see which verbs contribute to the overall
scores, verb scatterplots were generated for each of the comparisons in Table 7.
Figure 2 shows plots comparing the verbs used in the modal VAC in the German
A1 vs. German B2 and in the German B1 vs. German B2 datasets. Perfect overlap
in verbs between two datasets (i.e. an r-value of 1) would place all verb labels
neatly along the diagonal that runs through the middle of each plot. Verbs that are
comparatively more frequent in the dataset shown on the x-axis (German A1 in
the top and German B1 in the bottom plot) are plotted below the diagonal; verbs
that are comparatively more frequent in the dataset shown on the y-axis (German
B2 in both plots) appear above the diagonal. The comparison of the modal VAC
verbs at low-beginner and upper-intermediate levels (top plot in Figure 2) shows
a moderate r-value of 0.55, a small number of verbs along the diagonal (e.g. enjoy,
help, like), and the majority of verbs appearing above the diagonal (e.g. believe,
change, understand). This indicates that this VAC is more productive at B2 and
that learners at this level use the VAC with a larger variety of verbs. If we com-
pare the verb lists for the same VAC for B1 and B2, two adjacent levels, we observe
a higher correlation (r= .70) and a larger number of verbs plotted along or close
to the diagonal (see bottom plot in Figure 2). This more balanced distribution of
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Table 7. Correlation values (Pearson’s r) for verb usage in two focus VACs across datasets
Comparison Transitive VAC Modal VAC

Learner groups across levels

German A1 vs. German A2 0.76 0.63

German A1 vs. German B1 0.72 0.60

German A1 vs. German B2 0.61 0.55

German A1 vs. German C1 0.63 0.52

German A2 vs. German B1 0.75 0.69

German A2 vs. German B2 0.67 0.62

German A2 vs. German C1 0.62 0.59

German B1 vs. German B2 0.75 0.70

German B1 vs. German C1 0.70 0.63

German B2 vs. German C1 0.74 0.69

Learner groups vs. L1 usage

German A1 vs. COCA academic 0.30 0.28

German A2 vs. COCA academic 0.35 0.33

German B1 vs. COCA academic 0.41 0.40

German B2 vs. COCA academic 0.44 0.41

German C1 vs. COCA academic 0.38 0.37

verbs indicates that learners at these two levels show comparable VAC productiv-
ity and that there is considerable overlap between the sets of verbs they use in this
VAC (both in terms of type and token frequencies).

3.4 The role of formulaic sequences in L2 VAC acquisition

Verb cluster lists for the verbs listed in Table 2 were analyzed manually to access
formulaic sequences in the learner production data at different levels of profi-
ciency and determine what role those might play in the acquisition of VACs
(RQ 4). In the verb cluster lists we looked for evidence of repeatedly used fixed
sequences and of variable patterns based on those fixed sequences. Variation
within a sequence would constitute evidence for the emergence of a construction.
In this paper, we will only focus on clusters of different lengths around forms of
the verb make (make, makes, made, making). make was selected because it is a
high-frequency verb which has been shown to be difficult for even advanced L2
learners (Altenberg & Granger, 2001; Nesselhauf, 2005). Table 8 displays the five
most frequent 3-word and 4-word clusters around make in L1 German learner
data across proficiency levels (A1 to C1). An analysis of longer versions of these
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Figure 2. Correlations of verbs in the modal VAC in learner data across proficiency levels
(top plot: German A1 vs. B2; bottom plot: German B1 vs. B2)
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lists and corresponding lists for the other lemma forms indicates that learners at
beginning levels (A1 and A2) only use a small number of make clusters repeatedly
(e.g. make an appointment, make the beds), while the repertoire of recurring make
clusters is larger at levels B1 to C1. Perhaps more interestingly, the analysis also
shows a development from fixed sequences at levels A1 and A2 to more varied and
flexible patterns at levels B1 to C1. To give a few examples, while A2 level learn-
ers repeatedly produce make me happy, B2 learners use the same phrase but also
repeatedly produce make you happy, would make you happy, and will make you
happy. Learners at B2 level do not only repeatedly use make you feel, but also make
them feel, and make my clients feel. Similarly, these upper-intermediate learners do
not only produce make a decision, but also make difficult decisions, make certain
decisions, and make the right decisions. This indicates that in the written produc-
tion of higher proficiency learners, the phrase make you feel has become the con-
struction “make pronoun/noun feel”, while the phrase make a decision has become
the construction “make noun phrase (containing the noun decision)”. Concrete
sequences of words develop into more abstract constructions.

Not only do the initial lists of mostly fixed make sequences exhibit more vari-
ability in form at higher proficiency levels, make sequences also become more
diverse in the meanings that the verb expresses. At the lowest level (A1), make is
either used in the sense of creating something tangible (make a meal) or intangi-
ble (make an appointment), or it appears in the fixed phrase (to) make sure that. At
level A2, learners express these same functions but also use make clusters in which
the verb expresses the meanings to cause (e.g. make me happy, make you want)
and to obtain (e.g. make new friends). Starting at this level, make also appears
in support verb constructions (e.g. make a plan), a use that becomes more pro-
nounced at levels B2 and C1 (e.g. make a decision, to make changes, make the right
choice). Lastly, we noticed several unidiomatic or ungrammatical uses among the
verb clusters at levels A1 and A2. Examples include make a party, make holiday
in, make a break, make the laundry, make the dishes, and make the gardening. In
these phrases, learners overextend make to contexts in which do or have would
constitute more appropriate choices, likely because of existing parallel structures
in their L1. In German, the verb machen, the most common translation equiv-
alent of make, is used in all of these phrases (e.g. Urlaub machen, “make holi-
day”; die Wäsche machen, “make the laundry”). None of these unidiomatic phrases
are attested in intermediate or advanced L1 German learner production in our
datasets.
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Table 8. Five most frequent make clusters (spans 3 and 4) in L1 German corpora across
levels
Rank German A1 German A2 German B1 German B2 German C1

3-word clusters

1 make an
appointment

make the beds make a tea to make a we can make

2 I will make I make the to make a to make it can make a

3 to make a we can make you can make able to make I will make

4 like to make and make the like to make can’t make it to make a

5 make sure that can make
music

can make a we can’t make will make sure

4-word clusters

1 to make an
appointment

we can make
music

make a tea
from

we can’t make
it

we can make a

2 I will make a and make the
beds

I want to
make

able to make it I will make sure

3 to make sure that the dishes and
make

would like to
make

be able to
make

can make a
difference

4 I’d like to make dishes and
make the

you can make
a

to make a
career

will make sure
that

5 would like to
make

make the beds
on

like to make a afraid we can’t
make

believe we can
make

4. Conclusion and outlook

This paper has shared initial results from a large-scale study that combines data
and methods from Corpus Linguistics and NLP to investigate how verb-argument
constructions develop in L2 learners of English. Data retrieved from a pseudo-
longitudinal corpus of learner writing (subsets of EFCAMDAT) has allowed us to
address the first four research questions listed at the end of Section 1. In response
to RQ 1, a frequency-sorted list of VACs in L1 German A1 learner production data
indicated that copula be constructions, simple transitive, and simple intransitive
constructions are among the first VACs acquired by low-beginning L2 learners.
Some of the frequent early transitive VACs contain prepositional phrases which,
however, do not appear to be productive but are restricted to a small number of
concrete realizations in terms of verb-preposition combinations (e.g. nsubj live in,
nsubj be from). A comparison of VAC type lists from the different proficiency lev-
els served to address RQ 2 and showed a steady growth in learners’ VAC reper-
toire from lowest to highest levels. A comparison of normalized frequencies of
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the most dominant VACs at A1 and B2 levels emphasized the heavy reliance of A1
level learners on copula be constructions and showed a preference of VACs which
include modal verbs by B2 level writers. Comparing the most frequent lemma-
VAC combinations between the same two levels indicated that A1 level learners
use mostly VAC realizations with high-frequency verbs whereas at B2 level the
top-10 VAC realizations also include lower frequency verbs.

Results from normalized entropy and correlation analyses helped us address
RQ 3 and highlighted changes in dominant verb-VAC associations across learner
levels. Normalized entropy values for two focus VACs (the transitive construction
and modal verb construction) indicated a development closer to an L1 usage norm
and towards less predictable verb distributions from low to high proficiency lev-
els. For the same two VACs, the correlation analysis showed more overlap in verb
choices between adjacent than non-adjacent learner levels, higher productivity of
VACs at higher proficiency levels, and increasing overlap between verbs in VACs
in L1 usage and learner production from low to high proficiency levels. Lastly
(RQ4), lists of verb clusters for different forms of the verb make used at various
proficiency levels provided evidence for a development from small sets of fixed
sequences at beginning levels (A1 and A2) to a wider repertoire of more variable
sequences at intermediate and advanced levels (B1, B2, C1), confirming findings
from earlier studies on individual constructions based on data from individual
learners (e.g. Eskildsen, 2009; Eskildsen, & Cadierno, 2007; Eskildsen et al., 2015).
Taken together with the expansion of functions of make observed at the higher
levels, this variability in form suggests that initial formulaic sequences give way to
more abstract types of constructions.

Despite the insights it has provided into L2 learner VAC development, this
paper has a number of limitations that open up opportunities for future research.
It only reported findings based on a subset of constructions in the L1 German
datasets. Next steps will include further evaluation of the construction databases
extracted from each EFCAMDAT subset (for two learner groups and five levels),
both quantitatively and qualitatively. The quantitative analysis will include mea-
suring the productivity and predictability of, and generating correlation plots for
a larger set of VACs. The qualitative analysis will involve zooming in on the sets
of verbs used in VACs which are frequent across proficiency levels to see how
each VAC develops in terms of dominant verb associations and semantics. For the
verb cluster analysis, we only presented results for one focus verb, the verb make.
This analysis will be extended to the remaining 49 high-frequency verbs for which
cluster lists have already been retrieved from each of the ten EFCAMDAT subsets.
In order to address the fifth research question of the larger study focusing on L1
differences in learners’ VAC emergence (not included in the present paper), VAC
lists, lemma-VAC lists, and verb-association information for individual VACs will
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be compared between the L1 German and L1 Spanish datasets, separately for each
proficiency level (e.g. German A1 vs. Spanish A1). In the comparisons of datasets
across learner L1 backgrounds, we will consider potential effects of crosslinguis-
tic transfer (Gass & Selinker, 1983; Jarvis, 2011, 2013; Jarvis & Pavlenko, 2008). An
additional expansion of our work might involve the detailed longitudinal analysis
of language produced by individual learners who move through all (or most) lev-
els, provided that sufficient relevant data can be extracted from EFCAMDAT. A
remaining limitation of the present paper is that it did not discuss potential effects
of writing tasks on learner VAC production. We have recently received access to
lists of the Englishtown task prompts for the majority of the 16 EFCAMDAT lev-
els. This allows us to study the VACs in these prompts as well as the verbs used in
them and consider this information in the interpretation of the learner VAC pro-
duction data.

As noted in the introduction to this article, our knowledge of how VACs
emerge in L2 English learners is still quite limited, especially when compared to
what we know about L1 acquisition. By drawing on data on a wide range of VACs
from a large database of L2 learner data across proficiency levels, we hope to have
made a small contribution to a better understanding of L2 learners’ emerging con-
struction knowledge, while at the same time illustrating the potential of a usage-
based or “usage-inspired” (Tyler & Ortega, 2018) approach to second language
acquisition research.
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