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Abstract

According to complex dynamic systems theory (CDST), language development
is a highly variable process in which various subsystems develop in different
ways, forming supportive, competitive, or conditional relationships. Intra-in-
dividual variability, that is, variability within individual learners between re-
peated measurements in a time series, is said to be the main factor responsi-
ble for language development. In contrast to inter-individual variability, which
is caused by individual learner differences connected with cognitive, affective,
and social factors and which has so far received substantial attention in SLA
research, intra-individual variability, which is predominantly connected with
linguistic factors, remains to a large extent unexplained. Following the first
part of a corpus-based case study, which focused on intra-individual variability
in the emergence of complexity, accuracy, and fluency in speaking English as
a foreign language at secondary school, the present paper describes the sec-
ond part of the study, whose aim was to analyze this phenomenon in more
detail with respect to various measures of syntactic complexity in the case of
a good, average, and poor language learner. The study shows some statisti-
cally significant differences in the learners’ development of syntactic complex-
ity but no such differences in the patterns and levels of intra-individual varia-
bility in the development of this language subsystem. However, the analysis
indicated a strong, positive correlation between the learners’ level of intra-
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individual variability and the rate of development of syntactic complexity in
L2 English speech.

Keywords: complex dynamic systems theory (CDST); syntactic complexity; vari-
ability; learner corpus; foreign language development; L2 English speech

1. Introduction

Complex dynamic systems theory (CDST) (de Bot, 2017) is a general label pro-
posed to refer to both complexity theory (Larsen-Freeman, 2016; Larsen-Free-
man & Cameron, 2008) and dynamic systems theory (Verspoor, de Bot, & Lowie,
2011). This theory focuses on dynamic, non-linear, and variable development of
a complex language system which consists of various interconnected subsys-
tems. The subsystems are said to develop in different ways at different rates,
and to interact, forming supportive, competitive, or conditional relationships
(van Geert & van Dijk 2011). If two variables develop together as connected
growers, the relationship is supportive. If they increase and decrease alter-
nately, the relationship is competitive. If one variable develops as a precursor
for the other variable, the relationship is pre-conditional. What is more, the
learner’s language subsystems are said to compete for his or her limited re-
sources, which causes trade-offs between these subsystems, especially in
speech (Schmid, Verspoor, & MacWhinney 2011). More importantly, however,
on the basis of microgenetic studies in developmental psychology, this theory
advocates a new approach to the role of variability in second language develop-
ment (SLD) as opposed to second language acquisition (SLA).

In the 1980s, the role of variability was discussed in terms of the univer-
salist approach to SLA as well as in terms of data-driven sociolinguistic and psy-
cholinguistic approaches described below (see section 2). Generally, it is said
that the proponents of CDST agree with research findings from the 1980s, which
identified different types and causes of variability but argue that variability does
not constitute a peripheral phenomenon but a major factor responsible for lan-
guage development (van Dijk, Verspoor, & Lowie, 2011). Intra-individual or de-
velopmental variability is understood as “differences in the level of a develop-
mental variable within individuals and between repeated measurements” (van
Geert & van Dijk, 2002, p. 341). It may be examined only if usage-based, dense,
and longitudinal data are collected. However, so far few such studies have been
conducted (Verspoor, de Bot, & Lowie, 2011). The present paper constitutes the
second part of a case study on intra-individual variability in the emergence of
complexity, accuracy, and fluency in speaking English as a foreign language at
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secondary school in the case of a good, average, and poor language learner. Af-
ter this phenomenon was examined with respect to general measures of com-
plexity, accuracy, and fluency (Rokoszewska, 2019), the present study will focus
in more detail on the role of intra-individual variability in the emergence of syn-
tactic complexity in L2 English speech in the case of selected learners. More pre-
cisely, the paper will present the results obtained by the learners on specific
measures of syntactic complexity, such as subordination, coordination, and
nominalization, the patterns of intra-individual variability in the development of
these aspects of language, as well as dynamic relationships which take place be-
tween these variables in a time developmental series.

2. Intra-individual variability

In mainstream SLA in the 1980s, variability was construed differently in the uni-
versalist, sociolinguistic, and psycholinguistic approaches. In line with the uni-
versalist approach, which is connected with the homogenous competence
model, variability is treated as non-systematic and said to belong to the native
speaker’s performance (Chomsky, 1965). In line with the sociolinguistic (Bailey,
1973; Bickerton, 1975; Decamp, 1971; Labov, 1970) and psycholinguistic (de
Bot, 1992; Levelt, 1989; Ochs, 1979) approaches, which are rooted in the heter-
ogeneous competence model, variability is treated as a systematic part of the
user’s communicative competence (Hymes, 1971). According to Ellis (1994), the
learner’s interlanguage (Selinker, 1972) is characterized by horizontal variability,
evident at a single point in time, and vertical variability, observed over a longer
period of time in the route of SLA. Variability between learners, caused by indi-
vidual learner differences, is called inter-learner or individual variability, while
variability within the learner is referred to as intra-learner variability. Variability
in interlanguage is divided into systematic and non-systematic. The former in-
cludes individual variability, mentioned above, and contextual variability, which
refers to linguistic and situational factors (Tarone, 1983). The latter is divided
into performance variability, which results from psycholinguistic factors, and
free variation, which denotes a random use of two or more alternate forms and
which results from incorrect form-function relationships (Gatbonton, 1978). Ac-
cording to Ellis (1994), such variation is an important mechanism in interlan-
guage development as it occurs at a high level in the early stages, but later it
diminishes to make the system more advanced and efficient.

CDST represents a new approach to the role of variability in second lan-
guage development. Firstly, it is stated that the language system consists of in-
ternally complex and interrelated subsystems which do not exhibit full stability
but high variability, especially when this system is being intensively developed

447



Katarzyna Rokoszewska

(Schmid, Verspoor, & MacWhinney, 2011). Secondly, it is claimed that language
development is a dynamic and non-linear process characterized by periods of
regression and progression which correspond to alternating periods of low and
high variability (Siegler, 2006). Low variability is said to indicate temporal stabil-
ity in the system reached for a given aspect of language, whereas high variability
is said to denote change in the direction of another stage in development before
the next stabilization stage (Larsen-Freeman & Cameron, 2008). Thirdly, it is
pointed out that substantial intra-individual or within-subject variability can be
observed in using problem solving strategies for learners of all ages, during all
phases of learning, and at all levels of analysis (Siegler, 2006). Most importantly,
however, it is claimed that variability in the system is a precursor of change and
development (Verspoor, de Bot, & Lowie, 2011). In line with Thelen and Smith’s
(1994, p. 342) study in developmental psychology, it is treated as “a metric of
stability and a harbinger of change”. Berenthal (1999) explains that variability
yields flexibility and drives development because variation and selection lead to
the storage and repetition of the behavior which has been more often successful
than the behavior which has been less successful. In practice, this means that
the more varied forms the learner can select from, the more likely it is that lan-
guage development will take place. Finally, it is postulated that variability should
be studied with respect to whole language subsystems, as opposed to single
aspects of language, on the basis of dense, longitudinal, and individual data, in
order to examine language development as opposed to acquisition.

As it has already been pointed out, research on intra-individual variability
within the CDST framework is rather scarce. Van Geert and van Dijk (2002) as
well as Verspoor, de Bot, and Lowie (2011) developed new tools and procedures
to study this construct in a time series. Verspoor, Lowie, and van Dijk (2008), who
analyzed the data gathered by Cancino, Rosansky, and Schumann (1978) on sim-
ilarities in the acquisition of negatives in first and second language acquisition,
revealed substantial variability in differing learning trajectories of selected
learners. Larsen-Freeman (2006) reported the existence of both inter-individual
and intra-individual variability in oral and written production of five Chinese
learners of English not only with respect to selected language forms but to
whole language subsystems, using measures of complexity, accuracy, and flu-
ency. In the case study of a Dutch learner of Finnish, Spoleman and Verspoor
(2010) concluded that intra-individual variability took place before significant
developmental peaks in learning trajectories, signaling the transition between
different periods in language development. A similar observation was made by
Pfenninger (2019), who studied language development of children in different
types of Content and Language Integrated Learning (CLIL) programs in Austria and
Switzerland. However, Kowal (2016), in her longitudinal study of the dynamics of
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complexity, accuracy, and fluency in the case of Polish students of Swedish,
pointed out that the degree of intra-individual variability does not necessarily
indicate improvement in language development.

3. The study
3.1. Aims and research questions

The aim of the second part of the case study, presented in this paper, was to
examine the role of intra-individual variability in the emergence of syntactic
complexity in speaking English as a foreign language at the level of secondary
school with respect to a good, average, and poor language learner. As already
pointed out, the term intra-individual variability refers to fluctuations in the
level of a particular variable within an individual learner between repeated
measurements conducted over a longer period of time (van Geert & van Dijk,
2002). In line with Larsen-Freeman and Cameron (2008), the term emergence
refers to micro-genetic growth in the development of a particular language sub-
system which is observed at many regular measurement points in a time series.
This part of the case study focused on the following research questions:
1. How does syntactic complexity develop in L2 English speech at the level
of secondary school in the case of a good, average, and poor learner?
2. What is the rate of development of different aspects of syntactic complexity?
3. What are the levels and patterns of intra-individual variability in the de-
velopment of these aspects?
4. What relationships can be observed between different measures of syn-
tactic complexity?
5. What is the influence of intra-individual variability on the rate of devel-
opment of the aspects of syntactic complexity under investigation?

3.2. Research design and variables

The present investigation represents a corpus-based case study. It involved the
analysis of three mini-corpora taken from the Spoken English Developmental
Corpus of Polish Learners (SEDCPL), which is being created on the basis of a
larger quantitative and qualitative research project conducted on the sample of
106 learners at one of secondary schools in Czestochowa in the years 2014-2017
(see section 3.4). The case study was longitudinal, as it involved the so-called
repeated measurements over a longer period of time, and exploratory, as its
findings will be verified with respect to the whole research sample. In line with
CDST procedures (Verspoor, de Bot, & Lowie, 2011), the study provided dense,
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longitudinal, and individual data. It was divided into a few parts. The first part
focused on intra-individual variability in the emergence of complexity, accuracy,
and fluency in speaking English at secondary school (Rokoszewska, 2019). The
second part, presented here, focused on this phenomenon in the development
of syntactic complexity while the third part examined it with respect to lexical
complexity (Rokoszewska, in press).

In the second part of the case study, a number of variables were distin-
guished. The independent variable referred to intra-individual variability in the
development of syntactic complexity, operationalized as the differences in the
level of syntactic complexity measures between repeated measurement points
within individual learners. The scale for this variable was interval. More specifi-
cally, syntactic complexity was analyzed in terms of general syntactic complexity,
subordination, coordination, and nominalization. The main unit of analysis was
the so called T-unit, which is defined as the main clause with subordinated
clauses (Hunt, 1965), and which is said to be a more reliable unit than a sentence
in analyzing oral production (Larsen-Freeman & Cameron, 2008). General syn-
tactic or grammatical complexity was operationalized as the number of clauses
per T-unit (C/T) (Ellis & Barkhuizen, 2006), whereas subordination as the number
of subordinated clauses per T-unit (DC/T) (Lu, 2010). Coordination referred to
the number of coordinated phrases per T-unit (CP/T) while nominalization per-
tained to the number of complex nominals per T-unit (CN/T) (Lu, 2010). The de-
pendent variable was the rate of development of syntactic complexity indices,
operationalized as the differences in the level of these indices between the first
(test 1, grade 1) and the last (test 21, grade 3) test conducted at the beginning
and at the end of secondary school, respectively. The scale for this variable was
interval. The intervening variable, measured on the basis of an interval scale,
was described as the influence of variability on second language development
(SLD). The moderator variable was learners’ age established by a nominal scale.
Control variables, determined on a nominal scale, involved the same nationality,
coursebook, number of English lessons per week as well as the absence of a
longer stay in an English-speaking country.

3.3. Participants

The participants in the present case study were three secondary school learners
at the age of 16 who were classified as good, average, and poor in the whole
sample of 106 learners involved in the main research project (see section 3.2.).
At the time of the study, the participants had been learning English for about 10
years. At secondary school, they attended classes with an extended English pro-
gram (4-6 lessons per week). They were selected on the basis of the results
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obtained on a placement test conducted by school teachers as well as on the first
oral and written test conducted in the project. The good learner (GL) obtained the
average of 5.5 points (the placement test — 6.0; speaking — 5.0; writing — 5.5), the
average learner (AL) scored 3.45 points (the placement test — 3.0, speaking — 3.75;
writing — 3.5), and the poor learner (PL) was accorded 2.17 points (the placement
test — 1.0, speaking — 2.0, writing — 3.5). Further information about the partici-
pants connected with their family background, school grades, and the final exam
at the end of secondary school is presented in Table 1.

Table 1 The subjects in the case study

GOOD LEARNER AVERAGE LEARNER POOR LEARNER
GENDER female male male
AGE 16-19 (grades 1-3)
EXPOSURE TO L2 10 years (grade 1); 4-6 lessons (1-3 grades) - extended English program
no extra classes, no longer stay in an L2 country
RESIDENCE city village city
EDUCATION (F/M)* higher/higher secondary/higher higher/higher
EMPLOYMENT (/M) white collar worker/white collar  blue collar worker/white collar  white collar worker/white col-
worker worker lar worker
ENGLISH (F/MY? very good/basic basic/average very good/basic
GPA 5.01 4.25 354
GRADES IN ENG. 5.17 3.92 2.67
Basic Extended Oral Basic  Extended Oral Basic  Extended Oral
FINAL EXAM (%) 100.0 98.0 1000 700 66.0 77.0 98.0 - 96.0
Test Speak.  Writ. Test Speak.  Writ. Test Speak.  Writ.
CLASSIFICATION 6.0 (93pts.) 5.0 55 30 3.75 35 1.0 20 35
(pts./grades) (61pts.) (36pts.)
Total: 5.5 pts. Total: 3.42 pts. Total: 2.17 pts.

3.4. Instruments and procedures

As already mentioned, the case study was based on the analysis of three mini-
corpora which traced the language development of a good, average, and poor
language learner in speaking English during the whole learning period at sec-
ondary school.® The mini-corpora were taken from The Spoken English Develop-
mental Corpus of Polish Learners (SEDCPL), which is being created on the basis
of the research project mentioned above. The whole corpus includes around
2,100 recorded interviews which are to be transcribed and verified. Each mini-
corpus consisted of 21 semi-structured interviews on different topics conducted

LF/M - father/mother

2 The students’ opinions about their parents’ knowledge of English.

3 At the time of the research project, secondary school in Poland included 3 grades consisting
of learners at the age of 16-19. Since the 1st of September 2019 it will include 4 grades
consisting of learners at the age 15-18.
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once a month over the period of three years (see Table 2). Altogether, the case
study was based on the analysis of 63 interviews. The procedure of building the
mini-corpora involved interviewing and evaluating the learners, transcribing the
recorded interviews, and analyzing the samples of around 200 words.

Table 2 Research design in a time series

RESEARCH DESIGN IN TIME SERIES
SEMESTER 1 SEMESTER 2
Sept Oct. Nov. Dec. Jan. Feb. March April May June
GRADE1 Org. Test1 Test2 Test3 Test4 Winter Test5 Test6  Test7 Test8
Fashion  Internet Music ~ Education  break Ecology Pets Work  Holidays
GRADE2  Org. Test9 Test 10 Test11 Test 12 Winter Test13  Test1l4 Testl5 Test16
Books & Shopping Friendship Christmas  break Family ~ Health Fame Home&

DATA

films living
GRADE3 Org. Testl7  Test18 Test19 Winter Test20 Test21 ~ Endof Matura
Love v Crime break  Terrorism Tolerance school-  exam

year

The data were analyzed by Syntactic Complexity Analyzer (Lu, 2010) and
procedures advocated by CDST researchers (e.g., Verspoor, Lowie, van Geert,
van Dijk, & Schmid, 2011). More specifically, the analysis of syntactic complexity
development involved raw data smoothed by means of a polynomial trend line
of the 2nd degree to show general trends. In Figures 1-9 in section 4.1., trend
lines are represented with a dotted curve. The analysis of intra-individual varia-
bility involved normalizing and detrending the data to show their net growth
unaffected by increasing or decreasing developmental trends. The levels of in-
tra-individual variability were calculated in terms of the coefficient of variation.
The patterns of intra-individual variability were created by means of advanced
visualization techniques, such as moving min-max graphs which show intra-in-
dividual variability as a bandwidth of minimum and maximum scores in a time
series. Figures 13-24 in section 4.2. are min-max graphs in which the upper and
lower solid lines respectively represent the learner’s moving minimum and max-
imum scores while the dotted line between them shows the learner’s normal-
ized and detrended scores in the development of a particular language aspect.
The differences in intra-individual variability between different learners were
checked by means of a resampling procedure called Monte Carlo Analysis.

4. Results
The results of the present part of the case study will be described in three sec-
tions which refer to the selected learners’ results on general sentence complex-

ity, subordination, coordination, and nominalization, the patterns of intra-indi-
vidual variability in the development of these variables as well as dynamic
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relationships between these measures observed during the whole learning pe-
riod at secondary school.

4.1. Development of syntactic complexity

The data included in Table 3 indicated that in terms of the development of gen-
eral syntactic complexity (Rokoszewska 2019), the good learner (GL), on aver-
age, produced 2.30, the average learner (AL) 1.47, and the poor learner (PL) 1.51
clauses per T-unit in speech over the period of three years at secondary school.
The rate of development in the case of the good learner was equal to 1.35 as
this learner produced 1.65 clauses per T-unit on the first test (grade 1, test 1)
and 3.00 clauses per T-unit on the last test (grade 3, Test 21). These results did
not overlap with the learner’s minimum (MIN = 1.15) and maximum (MAX =
4.46) scores, which was indicative of some variation (CV = 0.80). In the case of
the average learner, the rate of development was 0.06, with variation equal to
0.04, whereas in the case of the poor learner, the rate was 0.53, with variation
standing at 0.11. In addition, a general trend in the development of sentence
complexity throughout secondary school was increasing for the good and poor
learner (Figures 1 and 3). In the case of the average learner, the trend line
showed some regress in the middle of the whole observation period (Figure 2)

Table 3 The development of syntactic complexity (raw data)

THE DEVELOPMENT OF SYNTACTIC COMPLEXITY — RAW DATA

GENERAL SYNTACTIC

DATA COMPLEXITY SUBORDINATION COORDINATION NOMINALIZATION

GL AL PL GL AL PL GL AL PL GL AL PL
Test1 165 127 128 060 036 032 040 023 016 115 059 0.32
Test 21 300 133 181 145 033 067 064 025 048 191 125 133
RD 135 006 053 08 -003 035 024 002 032 076 066 101
Min. 115 104 09 021 007 007 015 000 016 025 043 019
Max. 467 187 213 275 093 107 123 053 053 417 167 165
cv 080 004 011 035 004 007 011 002 001 100 008 0.15
Mean 230 147 151 100 047 050 040 024 032 170 080 0.86
SD 092 021 035 061 019 027 033 014 011 100 029 0.39
ANOVA 0.000 0.000 0.163 0,000
TUKEY- GL=AL GL=AL - GL=AL
KRAMER GL=PL GL=PL GL=PL
TEST* AL=PL AL=PL AL=PL

4 As this test involves the comparison of absolute difference and critical range, detailed num-
bers are not provided here.
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THE GOOD LEARNER — GENERAL SYNTACTIC COMPLEXITY
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Figure 1 The good learner — the development of general syntactic complexity
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Figure 2 The average learner — the development of general syntactic complexity

THE POOR LEARNER — GENERAL SYNTACTIC COMPLEXITY
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Figure 3 The poor learner — the development of general syntactic complexity
As far as more specific measures of syntactic complexity are concerned, it
was observed that in terms of subordination, the good learner used 1.00, the

average learner 0.47, and the poor learner 0.50 dependent clauses per T-unit
while speaking English at secondary school. In the case of the good learner, the
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rate of development was 0.85, with the level of variation being equal to 0.35. In the
case of the average learner, the rate of development was equal to -0.03, with variation
of 0.04. In the case of the poor learner, the rate of development was 0.35, variation
being equal to 0.07. The general trend in the development of subordination indicated
a systematic increase in the case of the poor learner (Figure 6). In the case of the good
learner, a general increase was preceded by a slight decrease in the first half of the
observation period (Figure 4). In the case of the average learner, some substantial
decrease was observed in the middle of the period in question (Figure 5).
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Figure 4 The good learner — the development of subordination
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Figure 5 The average learner — the development of subordination
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Figure 6 The poor learner-the development of subordination
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With respect to coordination, the good learner created 0.40, the average
learner 0.24, and the poor learner 0.32 co-ordinate phrases per T-unit. The learners
obtained the following results for the rate of development: GL-0.24, AL-0.02, PL
— 0.32 and for variation: GL — 0.11, AL — 0.02, PL — 0.01. The general trend in the
development of coordination indicated a systematic increase in the case of the good
and poor learner (Figures 7 and 9) but not in the case of the average learner who
experienced a substantial decrease in the middle of secondary school (Figure 8).

THE GOOD LEARNER - COORDINATION

——— COORDINATION

RESULTS

......... P0|yn0m_
(COORDINATION)

1 3 5 7 9 11 13 15 17 19 21
TESTS

Figure 7 The good learner — the development of coordination
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1 3 5 7 9 11 13 15 17 19 21
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Figure 8 The average learner — the development of coordination
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Figure 9 The poor learner — the development of coordination
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With respect to nominalization, the good learner built 1.70, the average
learner 0.80, and the poor learner 0.86 complex nominals per T-unit. The learn-
ers’ results for the rate of development and variation were respectively as fol-
lows: GL — 0.24, AL — 0.02, PL - 0.32 and GL — 0.24, AL - 0.02, PL — 0.32. The
general trend in the data set indicated a systematic increase in the case of the
good and poor learner and a substantial decrease in the middle of secondary
school in the case of the average learner (Figures 10, 11, and 12).
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Figure 11 The average learner — the development of nominalization
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Figure 12 The poor learner — the development of nominalization
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The results of the statistical analysis conducted by means of one-way ANOVA
(a =0.05) showed that the differences between the three learners were statistically
significant in general syntactic complexity, subordination, and nominalization but
not in coordination (Table 3). What is more, Tukey-Kramer Test (i.e., a means differ-
entiation test) showed that, in terms of these three measures of syntactic complex-
ity, the differences between the good and average learner as well as between the
good and poor learner were statistically significant, whereas the differences be-
tween the average and poor learner were insignificant (see Table 3).

4.2. The patterns of intra-individual variability

Analyzing the patterns of intra-individual variability in the development of gen-
eral syntactic complexity (Figures 13, 14, and 15) (Rokoszewska, 2019), it was
observed that two periods of substantial variability (tests 2-8 and tests 10-16)
appeared in the case of the good learner and one period of moderate variability
(tests 6-11) in the case of the average learner. In the case of the poor learner,
the bandwidth was narrow for the majority of the observation period (tests 1-
14). Such a stable pattern usually indicates lack of activity in a given subsystem
and the allocation of cognitive resources to a different language subsystem.
However, in the case of both average and poor learners, the bandwidth became
wider towards the end, which indicated a potential change and development in
the subsystem of general syntactic complexity.
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Figure 13 The good learner: intra-individual variability in general syntactic complexity
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Figure 14 The average learner: intra-individual variability in general syntactic complexity
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Figure 15 The poor learner: intra-individual variability in general syntactic complexity

The patterns of intra-individual variability in the development of subordi-
nation showed a period of rather high variability in grade 1 (tests 3-7) followed
by a period of low variability in grades 2 and 3 (tests 8-21) in the case of the
good learner (Figure 16). In the case of the average learner, the periods of mod-
erate variability could be observed at the beginning (tests 1-2), in the middle
(tests 6-14), and at the end (tests 17-21) of the observation period (Figure 17).
It is important to add that a broadening bandwidth at the end indicated poten-
tial development in subordination. In the case of the poor learner, variability
was low in the first half of the observation period (tests 1-10) and average in the
second half of this period (tests 11-21) (Figure 18).

459



Katarzyna Rokoszewska

THE GOOD LEARNER —
INTRA-INDIVIDUAL VARIABILITY IN SUBORDINATION

1,0
> 05
S d TN e e RESULTS
3 00 s
@ - ——&— MIN VALUES
< o5 18192021

) —a— MAX VALUES
-1,0

TESTS

Figure 16 The good learner: intra-individual variability in subordination

THE AVERAGE LEARNER —
INTRA-INDIVIDUAL VARIABILITY IN SUBORDINATION

O A RESULTS

—&— MIN VALUES

VARIABILITY

1234506 11213144 118192071
— MAX VALUES

TESTS

Figure 17 The average learner: intra-individual variability in subordination

THE POOR LEARNER -
INTRA-INDIVIDUAL VARIABILITY IN SUBORDINATION

......... RESULTS
—&— MIN VALUES

VARIABILITY
o
o

11121315161718192071
-0,5 : +— MAX VALUES

TESTS

Figure 18 The poor learner: intra-individual variability in subordination

The patterns of intra-individual variability in the development of coordi-
nation indicated rather high variability in the first and second grades (tests 3-
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14), followed by low variability in the third grade of secondary school (tests 15-
21) in the case of the good learner (Figure 19). In the case of the poor learner, low
variability occurred in the first grade (tests 1-8) and moderate variability took
place in the second and third grades (tests 9-21) (Figure 21). In the case of the
average learner, a long period of low variability (tests 6-15) was preceded and fol-
lowed by short periods of moderate (tests 3-5) and high (tests 16-21) variability,
respectively, pointing to some potential development in coordination (Figure 20).
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Figure 19 The good learner: intra-individual variability in coordination
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Figure 20 The average learner: intra-individual variability in coordination
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Figure 21 The poor learner: intra-individual variability in coordination

The patterns of intra-individual variability in the development of nominal-
ization manifested rather moderate (tests 3-10) and high (tests 11-15) variability
in the case of the good learner (Figure 22), which contrasted with rather low
variability in the case of the average and poor learner (Figures 23 and 24). In the
case of the latter, higher variability appeared in the third grade (tests 16-21).
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Figure 22 The good learner: intra-individual variability in nominalization
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Figure 23 The average learner: intra-individual variability in nominalization
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Figure 24 The poor learner: intra-individual variability in nominalization

As far as statistical significance of intra-individual patterns in the develop-
ment of syntactic complexity is concerned (Table 5), it is worthwhile to point out
that, in terms of subordination, the results of Monte Carlo Analysis indicate that
57.2% of the good and average learner’s results were the same while the re-
maining 42.8% were different. The same was true for the results of the good and
poor learner. In the case of the average and poor learner, the results overlapped
in 49.0%. Similar differences could be observed for the good and average learner
in terms of coordination (62.5%) and for the average and poor learner in terms
of nominalization (53.3%). However, on the whole, the results of the Monte
Carlo Analysis proved that the patterns of intra-individual variability in the de-
velopment of general sentence complexity, subordination, coordination, and
nominalization did not significantly differ for the good, average, and poor learner.
In other words, despite apparent qualitative differences described above, the
patterns in question were not meaningful but random.

463



Katarzyna Rokoszewska

Table 5 Intra-individual variability: Monte Carlo Analysis (a < 0.05)

INTRA-INDIVIDUAL VARIABILITY

SYNTACTIC
DATA COMPLEXITY SUBORDINATION COORDINATION NOMINALIZATION
GOOD & AVERAGE LEARNERS 0.848 0.572 0.625 0.918
GOOD & POOR LEARNERS 0.821 0.570 0.825 0.928
AVERAGE & POOR LEARNERS 1.000 0.490 0.798 0.533

4.3. Moving correlations between syntactic complexity measures

The results of the case study also showed how the relationships between various
measures of syntactic complexity developed in a time series. With respect to gen-
eral sentence complexity and subordination, correlation coefficients, calculated
by means of Pearson Product Moment Correlation (PPMC), indicated a strong
positive relationship between the two variables in the case of the good (.8434),
average (.9559), and poor (.8724) learner (Table 6). The so-called moving correla-
tions in a dynamic diagram (Figure 25) confirmed this finding, pointing to the fact
that these two variables developed as the so-called supportive growers in that the
development of one supported the development of the other.

Table 6 Correlations between syntactic complexity measures

SYNTACTIC COMPLEXITY MEASURES—CORRELATIONS®

GEN. SENT.

DATA LEARNER COMPLEXITY SUBORDINATION COORDINATION NOMINALIZATION
GENERAL GL - .8434 3474 .8704
SENTENCE AL - .9559 .3848 .5140
COMPLEXITY PL - .8724 .0284 .2379*
SUBORDINATION GL - .3073 .6530

AL - 4417 5770

PL - .2281* 3717
COORDINATION GL - .5961

AL - .5514

PL - .1056*
NOMINALIZATION GL -

AL

PL

5 Statistically insignificant correlations are marked with an asterisk.
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Figure 25 Correlation between general sentence complexity and subordination
for all learners

The relationship between general syntactic complexity and coordination
was weak and positive in the case of the good (.3474) and average (.3848)
learner but non-existent in the case of the poor learner (.0284) (Table 6). Moving
correlations illustrated a dual relationship in the case of the good and average
learner in that the variables sometimes supported each other and sometimes
competed with each other, and a pre-conditional relationship in the case of the
poor learner in that the development of one variable was necessary for the
other variable to develop (see Figure 26).

GENERAL SENTENCE COMPLEXITY AND COORDINATION —
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Figure 26 Correlation between general sentence complexity and coordination
for all learners

The relationship between general syntactic complexity and nominaliza-
tion (Table 6) was positive for the good (.8704) and average (.5140) learner, but
for the former it was strong while for the latter it was weak. The relationship for
the poor learner was insignificant (*.2379). Dynamic diagrams of moving corre-
lations showed a strong supportive relationship between the two variables for
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the good learner, a weak supportive relationship for the poor learner, and a dual
relationship for the average learner (Figure 27).
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Figure 27 Correlation between general sentence complexity and nominalization
for all learners

The correlation between subordination and coordination was weak and
positive for the good (.3073) and average (.4417) learner, but it was insignificant
for the poor learner (*.2281) (Table 6). Moving correlations graphically repre-
sented a dual relationship between the two factors in the case of the good and
average learner but a pre-conditional relationship for the poor learner (Figure 28).

r SUBORDINATION AND COORDINATION — ALL LEARNERS
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CORRELATION

-0,5

-1,0
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Figure 28 Correlation between subordination and coordination for all learners

The correlation between subordination and nominalization was positive
for the good (.8704) and average (.5140) learner (Table 6). It was strong for the
former and weak for the latter. For the poor learner, the relationship was insig-
nificant (*.2379). Moving correlations graphically visualized a strong positive re-
lationship for the good learner, a positive pre-conditional relationship for the
poor learner, and a dual relationship for the average learner (Figure 29).
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Figure 29 Correlation between subordination and nominalization for all learners

The relationship between coordination and nominalization was positive
and weak for the good (.5961) and average (.5514) learner, but it was insignifi-
cant for the poor learner (*.1056) (see Table 6). Moving correlations graphically
represented a pre-conditional relationship in the case of the good learner and a
dual relationship in the case of the poor and average learner (Figure 30).
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Figure 30 Correlation between subordination and nominalization for all learners

Table 7 The rate of development and intra-individual variability in syntactic complexity

THE RATE OF DEVELOPMENT & INTRA-INDIVIDUAL VARIABILITY IN THE DEVELOPMENT OF LEXICAL
COMPLEXITY
GOOD LEARNER AVERAGE LEARNER POOR LEARNER ALL LEARNERS
.6736 .9332 .8607 .9887

Finally, the relationship between the rate of development and intra-individ-
ual variability was very strong and positive in the case of all three learners (.9887).
More specifically, it was strong and positive for the average (.9332) and poor (.8607)
learner but weak for the good learner (.6736) (see Table 7). However, these results
should be treated as preliminary since it is necessary to include more developmen-
tal variables in the analysis conducted with a larger sample of learners.
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5. Discussion

With respect to the first research question, which concerned the way in which
syntactic complexity emerges in speaking English as a foreign language at sec-
ondary school, it was found out that the good learner produced more complex
language than the average and poor learner in terms of general sentence com-
plexity, subordination, and nominalization but not in terms of coordination.
However, the average and the poor learner produced language at the same level
of complexity with respect to all these measures.

With respect to the second research question, which referred to the rate
of development of particular measures of syntactic complexity, it was estab-
lished that the good learner made greater progress than the average and poor
learner in the development of general sentence complexity as well as its more
specific aspects, such as subordination, coordination, and nominalization. It was
surprising to find out that the poor learner made more progress than the aver-
age learner in all aspects of syntactic complexity, except nominalization. These
results were reflected in general trend lines which illustrated fairly systematic
progress in the development of all aspects of syntactic complexity in the case of
the good and poor learner but substantial regress in the case of the average
learner. Thus, it may be said that within the syntactic subsystem, the good
learner developed mainly general syntactic complexity, subordination, and
nominalization, with little progress in terms of coordination. The poor learner
progressed mainly in general syntactic complexity, subordination, and coordina-
tion at the cost of nominalization. The average learner made hardly any im-
provement in general syntactic complexity, subordination, and coordination, his
progress being visible only in nominalization. It is worthwhile to point out that
the first part of the case study (Rokoszewska, 2019) showed that this learner
developed accuracy at the cost of both complexity and fluency.

With respect to the third research question, which related to the patterns
of intra-individual variability in the development of syntactic complexity, it was
revealed that the periods of variability occurred at different times, and exhibited
different intensity and duration in the case of the good, average, and poor learner.
For example, the good learner’s variability seemed to be rather short and high, as
in the development of general syntactic complexity and subordination, or rather
long and high, as in the development of coordination and nominalization, in con-
trast to the average learner’s and poor learner’s variability which tended to be
low and moderate, sometimes increasing towards the end of the observation pe-
riod. However, the differences in these patterns were statistically insignificant.

With respect to the fourth research question, which concerned the rela-
tionships between selected measures of syntactic complexity, the results of the
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study indicated that they might not be the same in the case of the good, aver-
age, and poor learner. The relationship between general syntactic complexity
and subordination was supportive for all three learners. The relationship be-
tween general syntactic complexity and coordination was dual for the good and
average learner but pre-conditional for the poor learner. The same was true in
the development of subordination and coordination. The relationship between
general sentence complexity and nominalization was supportive for the good
and poor learner but dual for the average learner. The same could be observed
in the case of subordination and nominalization. Finally, in the case of coordina-
tion and nominalization, the relationship was pre-conditional for the good
learner and dual for the average and poor learner. Such differences between the
learners should not be surprising in the light of CDST, according to which a learner’s
developmental paths do not have to overlap either with another learner’s paths or
with the whole group’s average learning trajectory.

With respect to the last research question, which referred to the relation-
ship between the learners’ level of intra-individual variability and the rate of
development of syntactic complexity, the results of the case study indicated a
strong, positive, and statistically significant relationship between the two factors
in the case of the good, average, and poor learner. If the analysis of the whole
corpus confirms that the level of intra-individual variability differs among learn-
ers and influences the rate of language development, it should be possible to
consider whether this phenomenon could be treated as an individual learner
difference of linguistic character.

Summing up, it is important to point out that these findings have prelimi-
nary character. The main limitation of the present case study is that one subject
represents the categories of good, average, and poor learners. Bearing in mind
that CDST researchers emphasize the individuality of one’s language develop-
ment, there is no guarantee that another good, average, or poor learner would
develop the subsystem of syntactic complexity in a similar way to the learners se-
lected for the purpose of the present case study. Thus, it is necessary to verify the
findings of this study with a bigger number of learners representing different
learner types. Nevertheless, it is possible to conclude that teachers should pay
attention not only to accuracy and fluency but also to complexity of learners’
speech. However, they should realize that the development of language complex-
ity, in particular syntactic complexity, is a long, complex, and variable process.

6. Conclusions
To conclude, it is important to acknowledge the importance of variability in SLD

and to reiterate the fact that, unlike inter-individual variability, intra-individual
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variability remains to a large extent unexplored and unexplained. In contrast to
the theoretical and empirical approaches to variability in mainstream SLA in the
1980s, the proponents of CDST argue that intra-individual variability is an im-
portant developmental mechanism in the complex language system. Thanks to
a number of new tools and procedures used in SLD to examine specifically this
phenomenon, it is possible to continue the studies from the 1980s from a new
perspective. The study described in this paper first of all showed some statisti-
cally significant differences in the learners’ development of syntactic complexity.
More specifically, it showed that the differences between the good and average
learner and between the good and poor learner, but not between the average
and poor learner, were statistically significant in the development of such
measures as general syntactic complexity, subordination, and nominalization
but not coordination. At the same time, these results pointed to the need and
challenge to help learners use syntactically more complex language while com-
municating in a foreign language. Second, the study revealed that the differ-
ences in the patterns and levels of intra-individual variability in the development
of syntactic complexity were insignificant. Third, the study indicated a strong,
positive correlation between the learners’ level of intra-individual variability and
the rate of development of syntactic complexity in L2 English speech at this
level. Nevertheless, it is crucial to verify these findings with a bigger sample of
learners using quantitative data but not losing the sight of individual learners.

470



Intra-individual variability in the emergence of syntactic complexity in L2 English speech at secondary...

References

Bailey, C. (1973). Variation and linguistic theory. Washington, DC: Centre for Ap-
plied Linguistics.

Berenthal, B. (1999). Variation and selection in the development of perception
and action. In G. Savelsbergh, H. van der Maas, & P. van Geert (Eds.), Non-
linear developmental processes (pp. 105-121). Amsterdam: Royal Nether-
lands Academy of Arts and Sciences.

Bickerton, D. (1975). Dynamics of a creole system. Cambridge: Cambridge Uni-
versity Press.

Cancino, H., Rosansky, E., & Schumann, J. (1978). The acquisition of English neg-
atives and interrogatives by native Spanish speakers. In E. M. Hatch (Ed.)
Second language acquisition: A book of readings (pp. 207-230). Rowley,
MA: Newbury House.

Chomsky, N. (1965). Aspects of the theory of syntax. Cambridge, MA: MIT Press

de Bot, K. 1992. A bilingual production model: Levelt’s “Speaking” model
adapted. Applied Linguistics, 13, 1-24.

de Bot, K. (2017). Complexity theory and dynamic systems theory: Same or dif-
ferent?”. In: L. Ortega & Z. Han (Eds.), Complexity theory and language
development. In celebration of Diane Larsen-Freeman (pp. 51-58). Am-
sterdam: John Benjamins Publishing Company.

Decamp, D. (1971). Implicational scales and sociolinguistic linearity. Linguistics,
13, 30-43.

Ellis. R. (1994). The study of second language acquisition. Oxford: Oxford Uni-
versity Press.

Ellis, R., & Barkhuizen, G. (2005). Analyzing learner language. Oxford: Oxford
University Press.

Gatbonton, E. (1978). Patterned phonetic variability in second language speech: A
gradual diffusion model. Canadian Modern Language Review, 34, 335-347.

Hunt, K. (1965). Grammatical structures written at three grade levels. NCTE Re-
search report, No. 3. Champaign, IL, USA: NCTE.

Hymes, D. (1971). On communicative competence. Philadelphia, PA.: University
of Pennsylvania Press.

Kowal, I. (2016). The dynamics of complexity, accuracy and fluency in second
language development. Krakow: Jagiellonian University Press.

Labov, W. (1970). The study of language in its social context. Studium Generale,
23, 30-87.

Larsen-Freeman, D. (2006). The emergence of complexity, fluency and accuracy
in the oral and written production of five Chinese learners of English. Ap-
plied Linguistics, 27, 590-616.

471



Katarzyna Rokoszewska

Larsen-Freeman, D. (2016). Classroom-oriented research from a complex sys-
tems perspective. Studies in Second Language Learning and Teaching,
16(3), 377-393.

Larsen-Freeman, D., & Cameron, L. (2008). Complex systems and applied linguis-
tics. Oxford: Oxford University Press.

Levelt, W. (1989). Speaking: From intention to articulation. Cambridge: Cam-
bridge University Press.

Lu, X. (2010). Automatic analysis of syntactic complexity in second language
writing. International Journal of Corpus Linguistics, 15(4), 474-496.

Ochs, E. (1979). Planned and unplanned discourse. In T. Givon (Ed.), Syntax and
semantics, Vol. 12: Discourse and semantics. New York: Academic Press.

Pfenniger, S. (2019). Non-systematic variation as a driving force in language acqui-
sition (and change). Paper presented at the 31st International Conference
on Foreign and Second Language Acquisition (ICFSLA), Szczyrk, Poland.

Rokoszewska, K. (2019). Intra-individual variability in the emergence of complex-
ity, accuracy and fluency in speaking English at secondary school: A case
study of a good, average and poor language learner. Anglica Wratislaviensia,
LVII, 181-204.

Rokoszewska, K. (in press). Intra-individual variability in the emergence of lexical
complexity in English L2 speech at secondary school — a case study of a
good, average and poor language learner. Theory and Practice of Second
Language Acquisition.

Schmid, M., Verspoor, M., & MacWhinney, B. (2011). Coding and extracting data.
In: M. Verspoor, K. de Bot, & W. Lowie (Eds.), A dynamic approach to sec-
ond language development (pp. 39-54). Amsterdam: John Benjamins Pub-
lishing Company.

Selinker, L. (1972). Interlanguage. International Review of Applied Linguistics, 10,
209-231.

Siegler, R. S. (2006). Microgenetic analyses of learning. In W. Damon, & R. M.
Lerner (Series Eds.) and D. Kuhn, & R. S. Siegler (Vol. Eds.), Handbook of
child psychology, Volume 2: Cognition, perception, and language (6th ed.,
pp. 464-510). Hoboken, NJ.: Wiley and Sons.

Spoleman, M., & Verspoor, M. (2010). Dynamic patterns in development of ac-
curacy and complexity: A longitudinal case study in the acquisition of Finn-
ish. Applied Linguistics, 31, 532-553.

Tarone, 1983. On the variability of interlanguage systems. Applied Linguistics, 4,
143-163.

Thelen, E., & Smith, L. B. (1994). A dynamic systems approach to the develop-
ment of cognition and action. Cambridge, MA: MIT Press.

472



Intra-individual variability in the emergence of syntactic complexity in L2 English speech at secondary...

van Geert, P., & Dijk, M. (2002). Focus on variability: New tools to study intra-
individual variability in developmental data. Infant Behavior and Develop-
ment, 25, 340-375.

van Dijk, M., Verspoor, M., & Lowie, W. (2011). Variability and DST. In M. Verspoor,
K. de Bot, & W. Lowie (Eds.), A dynamic approach to second language de-
velopment (pp. 55-84). Amsterdam: John Benjamins.

Verspoor, M., Lowie, W., & van Dijk, M. (2008). Variability in second language
development from a dynamic systems perspective. Modern Language
Journal, 92, 214-231.

Verspoor, M., de Bot, K., & Lowie, W. (2011). A dynamic approach to second lan-
guage development. Amsterdam: John Benjamins Publishing Company.

Verspoor, M., Lowie, W., van Geert, P, van Dijk, M., & Schmid, M. S. (2011). How to
sections. In M. Verspoor, K. de Bot, & W. Lowie (Eds.), A dynamic approach to
second language development (pp. 129-199). Amsterdam: John Benjamins.

473



