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Abstract: This paper investigates measures of change to help demonstrate the
necessity of variability as a developmental mechanism for advancing different
features of L2 learning (related here primarily towriting, but also to reading) with a
particular focus on learners at different stages of development. To do so, the work
draws on three studies to build a case for using variability as a meaningful marker
of change. Lowie, Wander M. & Marjolijn Verspoor. 2019. Individual differences
and the ergodicity problem. Language Learning 69. 184–206 found in a group of 22
Dutch learners of English that the Coefficient of Variation (CoV), rather than in-
dividual factors such as motivation and aptitude, showed a significant correlation
with writing proficiency gains. A replication study by Huang, Ting, Rasmus
Steinkrauss & Marjolijn Verspoor. 2020b. Variability as predictors for L2 writing
proficiency. Journal of Second Language Writing, with 22 Chinese learners of En-
glish revealed that the CoV rather than motivation, aptitude or working memory
was a significant predictor in writing proficiency gains. A study by Gui, Min,
Xiaokan Chen & Marjolijn Verspoor. Submitted. The dynamics of reading devel-
opment in English for Academic Purposes, on reading for academic purposes with
27 Chinese Chemistry majors showed that the Standard Deviation of differences
(SDd) rather than proficiency in English or knowledge of Chemistry correlatedwith
reading gains. Two further studies present tentative evidence that these changes
take place especially at transitional phases while learning a new skill.
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1 Introduction

The current paper is a departure from typical CDST studies that trace individuals
over time in that it explores to what extent different degrees of variability among
learners can tell us something about the developmental process. The focus of this
paper is to explore the efficacy of tools to measure variability over time in group
studies. Reviewing several case studies, we will show that those learners who have
relatively higher degrees of variability make relatively more gains in writing or
reading; however, it is argued that this effect may be found only when learners
are changing rapidly in a particular skill. Before reviewing the actual case studies,
we will review the literature on variability to explain what its function is in the
developmental process and why the CoV, as a general indicator of variability, may
be an adequate measure for CDST inspired group studies. However, the CoV is also
affected by the slope of gains and does not take the timedimension into account and
therefore the SDd is a good alternative. Finally, in our conclusion, wewill argue that
variability is not a personality trait nor a cause, but rather an outcome of behavior.
Still, we reason that the more variable learner is also more innovative, creative, and
able to adapt new strategies when needed than their less variable peer.

2 The function of variability

While variability and variation in second language development (SLD) have been
studied mainly from a sociolinguistic perspective, recently a more socio-dynamic
approach has gained interest. As Ortega has argued

Variability is thought to be an inherent property of the [SLD] system and increased variability
is interpreted as a precursor for some important change in the system. The novel perspective
calls for the use of new analytical methods that are quantitative, as in the traditional
perspective, but also innovatively different because they are stochastic and non-causal, that
is, based on probabilistic estimations that include the possibility of random variations and
fluctuations tracked empirically over time. (2011: 178)

In this contribution, we will review several studies providing evidence for the idea
that differences in variation in learners may be related to differences in degrees of
variability over time in the development of a second language.

Variability has been investigated successfully in L2 developmental studies
since the 70s of the last century (for an overview see conclusion in Pienneman
2007) but especially since the beginning of this century, it has become an object of
study in its own right (cf. Lowie et al. 2021). Larsen-Freeman (1997) has been on the
forefront to point out that language is a dynamic, complex system and that its
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development is a dynamic, complex process. Thelen and Smith (1996) were among
the first to apply a CDST perspective to developmental psychology, arguing that
development should be considered as a self-organizing process, where change is
a transition from one rather stable state to another. What matters here is the
transition between states, not so much the states themselves. The system usually
settles on one configuration out of many possible states, but during a period of
transition from one rather stable state to the other, behavioral variability is
essential as “the system is free to explore new andmore adaptive associations and
configurations” (Thelen and Smith 1996: 145). Thus, variability—the outcome of an
individual, rather erratic discovery process—is considered the harbinger of
change. The learner must discover, try out, and practice each part of the process
him or herself, a behavioral process usually accompanied with lots of trial and
error. This process is highly functional.

In CDST studies, it is argued that the degree of variability gives us information
about the process and does not have to be explained in terms of causes. The cause
and effect relationship between variability and development should be considered
reciprocal: variability allows for flexible and adaptive behavior and is needed for
development (cf. Verspoor and van Dijk 2013). In other words, there is no new
behavior if there is no variability. It is the free exploration of performance that
generates variability. When a learner tries out a new task the system becomes less
stable, which leads to an increase in variability. Therefore, the claim is that stability
and variability are indispensable aspects of human development.

In a similar line of thinking, Siegler (2006) points out that variability is normal
in development. In his summary of 20 studies investigating children’s learning in
micro-genetic and longitudinal approaches, he concludes that especially early on in
development, the learner discovers new approaches or strategies, and that when the
learner uses them, the strategies are generally used inconsistently. Thus, at early
stagesofdevelopment one canexpect relativelymore variability. Secondly, he argues
that learning reflects theadditionofnewstrategies,with greater relianceover timeon
relatively advanced strategies, improved choices among strategies, and improved
execution of strategies. The choices of strategies are less randomandwould therefore
result in relatively less variability. Finally, although there is variability in the process
of learning, learning tends to progress through a rather regular sequence of stages.
In other words, even though learners tend to follow their own idiosyncratic devel-
opmental paths—causing variability—most will improve by using more advanced
strategiesmore consistently, resulting in relatively less variability in each learner and
concomitantly less variation among learners.

Siegler’s views on strategies, albeit conceptualized in learning from a psycho-
logical view, are in line with SLD research on the use of learning strategies (see
Oxford 2017 for a congruent overview). Successful learners generally use a greater
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number and a wider variety of learning strategies (McDonough 1999). In contrast, a
large Internet survey suggested that advanced learners usedmore strategies, but not
necessarily a wider range (Habòk and Magyar 2018).

To explore change in individual development, longitudinal data are required
with as many data points as possible to observe the change over time, relative to
the rate of change of the particular behavior under investigation (cf. de Bot 2015).
For example, for very specific skills that can be mastered relatively fast, such as
learning to spell a frequently occurring L2word, 20writing samples over the course
of a week may need to be traced, whereas for general skills that develop slowly
such as in general writing or reading proficiency, 12 measurements over one year
may be enough. In their seminal article on methods to investigate variability, van
Geert and van Dijk (2002) propose several methods such as the min-max graph to
visualize changes in the degrees of variability and random sampling methods to
test critical moments of change (also called phase shifts) in individual trajectories
or time series. Visualization techniques such as min-max graphs are meant to
get a first impression of the developmental trajectory and the overall degree of
variability. They can give us an indication of where to look for meaningful changes
in variability, which in turn can be tested by means of random sampling methods.
For L2 developmental data, these techniques have been explained and illustrated
in van Dijk et al. (2011) and used in quite a few studies (e.g., Penris and Verspoor
2017; Spoelman and Verspoor 2010; Verspoor et al. 2008), which in turn have been
critically reviewed by Bulté and Housen (2020).

van Geert and van Dijk (2002) argue that even though their techniques are
mainly applicable to time-series of individual data, they can also be applied to
cross-sectional data as long as time (such as age in months) plays a role. They
illustrate this with data by Blijd-Hoogewys (2008) on the development of Theory
of Mind. The major difference between individual and group data is that the
variability does not apply to fluctuations within a child but to differences between
children of similar and different ages. Such an approach was used on SLD writing
data by Verspoor et al. (2012), which will be discussed in more detail below.

In this paper, our goal is not to trace individuals over time and discuss the
methods and techniques used in such studies, but we would like to illustrate the
role of variability, especially in transitional phases. If it is true that variability is a
precursor for change as the learner has to go through trial and error, then one
might assume two things:
(1) If two rather similar learners, with similar initial conditions, are both going

through a transitional phase, the one who shows more variability (in terms of
new modes of behavior) is more likely to change over time.
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(2) Because variability is more likely to occur in very unstable systems, learners in
a rapid developmental phase may show relatively more variability than
learners who have reached a more stable phase. Thus, one might expect a
group of beginners to bemore different from each other than learners in amore
advanced group of learners, whose language systems have stabilized more
because constructions at all levels may have become more entrenched.

In this paper we review several case studies that support these two assumptions.
However, as this is a paper on methods to test CDST claims, we first focus on the
type of measures we have used and then we discuss several studies in which this
measure has supported our assumptions.

3 Measures of variability

As van Geert and van Dijk (2002) point out the best-known traditional measure
of variability is the standard deviation (SD), defined as the square root of the
variance, which is in turn the average of the squared deviations from the mean.
However, whenwe compare different data sets, the SDdoes notworkwell as the SD
is sensitive to themean in a sample: a higher SD is usually related to that of a higher
mean. To solve this issue, the CoV is often used. The CoV is defined as the standard
deviation of a sample divided by itsmean—a normalizedmeasure of the dispersion
of a probability distribution. vanGeert and vanDijk (2002) argue that the CoV is not
totally insightful when analyzing individual variability over time, mainly because
of heteroskedasticity, which is a statistical problem that is common if one deals
with growth data with very low initial values (Kmenta 1990). Such low values are
unstable because small absolute fluctuations are large in proportion to the values
themselves and may not reflect the individual growth pattern adequately. This
problem occurs naturally in child or second language acquisition at the very initial
stages, where certain types of utterances may be few and far in between. However,
in the studies we review below, the CoV is used for different purposes: not to see
when a particular learner showed a critical moment of change (which can be
calculated with various other tools), but to see if a relatively greater degree of
variability leads to relatively higher gains. The CoV then is a general measure of
degree of variability in a time series. It cannot tell uswhen something changed, but
it can tell us whether in one time series or the other relatively more variability has
occurred, which can then be related to change over time in terms of gains in a
particular variable among members of a group.

A problem with the CoV is that it is affected by the slope and does not really
take the time dimension into account, and in the last paper reviewed a different
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measure was used: the standard deviation of differences. In line with Pettitt (1980)
and Taylor (2000), it was operationalized as the standard deviation of differences
between the raw scores and its own average on the basis of the preceding difference
(SDd). Different from the standard deviation, the SDd takes the time order of the
raw scores into account. Thus, differences were calculated by: d1 = x1 − x;
di = di−1 + (xi − x). The SDd yields one indicator of the variability of a set of scores.

4 Variability as predictor of gains in transitional
phases

There are three independent studies so far that have shown that degree of vari-
ability can be related to developmental differences among groups of students. The
first study is by Lowie and Verspoor (2019). The original purpose of the paper was
to see if an individual factor—motivation or aptitude, controlled for beginning
English proficiency andout-of-class exposure—could predict the gains the learners
made in L2 English in the course of one academic year. They traced 22 young Dutch
learners of English whowrote between 20 and 23 short texts each. These texts were
rated for proficiency level holistically as in Verspoor et al. (2012). Texts were
anonymized and fully randomized for student and time of writing, and trained
raters gave scores on a 5-point scale, with 1 representing the relatively weakest and
5 the relatively strongest piece of writing of the set. To control for possible strong
topic effects, they checked for potential outliers, but none were found. Over time,
the average ratings increased gradually from around 2.1 to 2.9. To measure profi-
ciency gains, they calculated the difference between the average score of the first
two texts and the average score of the last two texts. In a regression analysis, they
testedwhich individual factormight be related to proficiency gains and they found
that neither motivation nor aptitude could predict gains in proficiency, even when
controlling for out-of-school exposure and starting level of English. However, quite
by accident, in retrospect, they found that a triad of high gainers seemed to show
more variability over time than a triad of low gainers.

Figures 1 and 2 show two triads of learners who were as similar as possible in
terms of motivation, aptitude, starting proficiency and exposure. The first triad had
the highest scores in the class on these individual factors and the second group had
intermediate scores. Despite their similarities in individual difference factors, their
developmental paths were quite different. The only thing the authors noticed was
the different degrees of variability. The individuals in the higher group seemed to
havemoreupsanddowns inholistic scores on their texts than the intermediate triad.
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To test this assumption, theycalculated theCoVof the ratings and, in spite of the
small group sizes in these triads (n = 3), the ratings for Group 1 were significantly
more variable (CV = 0.36, SD = 0.03) than for Group 2 (CV = 0.27, SD = 0.1) (t[4] = 3.5,
p < 0.05, Cohen’s d = 2.8). Then for all participants in the experiment, correlations
were calculated between the CoV and the global proficiency gains. The correlation
turned out to bemoderately strong positive andwas significant (rxy = 0.53, p < 0.05).
A higher degree of variability coincided with higher overall proficiency gains.

As the findings by Lowie and Verspoor (2019) were surprising and unique,
a replication study was conducted by Huang et al. (2020b). The English writing
proficiency of 22 L1 Chinese adults at the university level wasmeasured in the course
of one academic year. The learners wrote 12 texts, which were scored holistically as
in Lowie and Verspoor (2019), and they conducted a correlation analysis between
CoV and gain scores; in addition, they included the CoV in two regression analyses,
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Figure 2: Data of highly similar students in Triad 2 (adapted from Lowie and Verspoor 2019).
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Figure 1: Data of highly similar students in Triad 1 (adapted from Lowie and Verspoor 2019).
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one with final L2 proficiency as dependent variable and one with L2 profi-
ciency gains as dependent variable. In both regression analyses, the predictors
were motivation, aptitude, working memory, starting L2 writing proficiency and
degree of variability operationalized as CoV. The findings were that none of the
individual factors predicted the final L2 writing proficiency nor the L2 writing
proficiency gains; only the CoV did.

The third study (Gui et al. submitted) is not one on a productive skill such as
writing, but on a receptive skill: reading in anEnglish for Academic Purposes (EAP)
context. This study investigated the developmental trajectories of 27 Chinese
students majoring in Chemistry who were enrolled in an EAP reading class. All
students took a version of 1 of 12 validated and calibrated reading tests every week
during one semester and each student was interviewed after each test on the use of
strategies to improve on the reading tests. The SDd of the 12 texts was calculated
per student tomeasure degree of variability over time. The group as awhole gained
significantly in EAP reading, the degree of variability correlated strongly and
positively with reading gains.

What was especially interesting was the complementary findings from the
qualitative interview data. Table 1 summarizes in four time slots, the differences
betweenwhat the top 30% students in gains and the bottom 30% students in gains
mentioned related to the difficulties they faced during the test, strategies they had
used since the last test to improve, and the progress that they felt they had made.
The high gainers, who all had higher SDds than the low gainers, not only
mentioned the use of more strategies than the low gainers, but they actually used
more of them andmore varied ones.Moreover, they seemed to progressmore in the
type of strategies they choose to use, going from the word level to the discourse
level. This is very much in line with Siegler’s (2006) remarks that learning reflects
the addition of new strategies, with greater reliance over time on relatively
advanced strategies, improved choices among strategies, and improved execution.
It also is very much in line with findings in SLD research into strategies (McDo-
nough 1999; Oxford 2017).

To summarize, we believe that these three studies show that variability plays a
role in development, especially in the early phases of development of a particular
skill. These three studies dealt with learners in a relatively new context. The first
study dealt with young learners in their very first year at a bilingual school, the
second study dealt with students in their very first year of university, and the third
studydealtwith studentswhowere taking their veryfirst academic reading course in
theirfield of specialization,Chemistry. It is in this earlyphase of anewchallenge that
variability may be related to progress as two other studies show that such higher
degrees of variability wane as learners develop. In our conclusion, wewill speculate
on what personality traits may be involved in higher degrees of variability.
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Table : Interview summary (from Gui et al. submitted).

Weeks High gainers (n = ) Low gainers (n = )

– Difficulty Technical vocabulary (); chemis-
try knowledge ()

Technical vocabulary
()

Strategy Reread (); guess word meaning
(); scan to find particular info ();
employ chemistry knowledge ();
skim before reading carefully ();
skip unfamiliar words not critical to
understanding ()

Guesswordmeaning ();
scan to find particular
info (); skim before
reading carefully ()

Progress Become familiar with EAP passages
in Chemistry ()

Become familiar with
EAP passages in Chem-
istry ()

– Difficulty Long and complex sentences ();
technical vocabulary (); sentential
logic ()

Technical vocabulary
(); long and complex
sentences ()

Strategy Ask help from instructors ();
compare their own performance
with others (); read aloud tech-
nical words (); collect long sen-
tences and restudy them ();
organize technical words with ta-
bles (); organize technical words
according to the number of carbons
and functional groups (); use ex-
amples to help understanding ();
translate into Chinese ()

Guesswordmeaning ();
underline keywords ();
reread (); scan to find
particular info ()

Progress Know more technical words in EAP
passages (); read more fluently
(); understand the details better
()

Understand details bet-
ter ()

– Difficulty Sentential logic (); discursive
logic (); long and complex sen-
tences (); technical vocabulary ()

Technical vocabulary
(); long and complex
sentences ()

Strategy Collect long sentences and restudy
them (); summarize main idea of
the text (); predict the content and
check prediction (); analyze the
logic between sentences (); adjust
reading speed according to content
()

Guesswordmeaning ();
translate into Chinese
(); skip unfamiliar
words ()

Progress Be confident when reading long
and complex sentences (); un-
derstand main idea and details
better ();

Read faster ()
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5 Phases in degrees of variability

As we argue above, higher degrees of variability are expected to occur in transi-
tional phases, when a very new skill is learned, and may be followed by more
stable states. There are two group studies so far that point into this direction: a
longitudinal and a cross-sectional one.

Huang et al. (2020) wanted to compare the effects of learning an English only
(L2) versus learning two languages at the same time, a double major in English and
Russian (L2 + L3). They traced the development in two cohorts, each over the course
of one academic year. As in Huang et al. (2020b), the students wrote 12 texts over the
courseof their academic year, eachone scoredholistically onproficiency levelwitha
Complexity, Accuracy, Fluency, Idiomaticity, and Coherence (CAFIC) rubric. An
independent-samples t-test was used to compare the CoV of the L2 and L2 + L3
learners. The variability asmeasuredby theCoVof the total proficiency scores andof
each sub-score was analyzed for two different periods, namely the first half and the
second half of the period of observation. The groups did not differ in terms of gains,
but differenceswere found in degrees of variability in thefirst year, and especially in
the first half of the first year in the fluency aspect. The L2 + L3 learners had a
significantly higher degree of variability than the L2 learners in terms of fluency,
both in thefirst half and the secondhalf of the academic year,with a larger effect size
for the first half (r2 = 0.33) than for the second half (r2 = 0.13). In other words, the
L2+ L3 learners, who had just started to learn Russian intensively were less stable in
English fluency development than the English majors, but this difference in degree
of variability waned in the second half and did not occur among the second-year
groups. The authors reasoned that learning the L3 intensively in their first half year

Table : (continued)

Weeks High gainers (n = ) Low gainers (n = )

– Difficulty Sentential logic (); discursive
logic ()

Technical vocabulary
(); sentential logic ();
discursive logic ();

Strategy Identify key info and pass over ex-
amples (); adjust reading speed
according to content (); predict
the content and check prediction
(); check understanding ()

Summarize main idea
(); underline key info
()

Progress Identify key info (); summarize
theme with a graph or formula ()

Understand main idea
better ()

94 Verspoor and de Bot



destabilized the L2 in some respect for a short while, even though it did not have
negative effects on gains.

The second study is a cross-sectional one by Verspoor et al. (2012). As van Geert
and van Dijk (2002) point out, CDST-inspired analyses can be applied to cross-
sectional data as long as time plays a role. In this particular study, it was not age
but proficiency levels that were taken as general stages in development, with the
underlying assumption that over time most learners will go from one stage to the
other. The major difference between individual and group data is that the variability
does not apply to fluctuations within a child but to differences between children of
similar and different ages. In this study, thewriting samples of 489 Dutch learners of
English in the first three years of high school were assessed for five different profi-
ciency levels (1–5) roughly representing stages in L2 writing development. Each text
was coded for 64 separate linguistic features involving sentence constructions,
clause constructions, verb phrase constructions, chunks, the lexicon and accuracy
measures. The aim was to show that at different stages of development, different
linguistic sub-systems seemed to emerge and to infer from the findings what the
changes in linguistic sub-systems across the stages might indicate about the L2
developmental process. Moreover, if each learner had to find their ownway to detect
and discovermore advanced linguistic strategies to communicate, thiswould lead to
relatively more variability within individuals especially at the early stages,
depending on the particular skills they were focusing on.

The findings showed that for most variables, learners at the lower levels
indeed showedmore variation, also operationalized as the CoV, among each other
than at the more advanced levels. The section on dependent clauses will be given
here as an example. Each text was hand coded for the different types of dependent
clauses as shown in Table 2.

Table : Dependent clauses.

Type of clause Functioning as Example from corpus

Finite adverbial
Finite Nominal
Finite relative

Adverbial
Subject, object or other
nominal
Post-modifier of noun

It was very nice and funny, because
we buyed all things the same!
I Said I haven’t saw them before.
The most nice thing I’ve did was
mountain biking.

Non-finite construction Adverbial, nominal or
post-modifier

He walked to the field and let the
spider go away.
Well, I met a boy, named Name.
In de back of the boat were dol-
phins jumping in our waves.
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Figures 3 and 4 summarize the findings relating to the development of
dependent clauses. Figure 3 shows that at level 1 very few dependent clauses were
used, and at level 2 more dependent clauses were used, especially finite nominal
and finite adverbial ones, but the increase was not significant. Significant jumps
between levels occurred only between level 2 and 3 for finite adverbial clauses and
all non-finite clauses. Between levels 3 and 4, there was a significant difference in
the use of finite relative clauses. Figure 4 shows the CoVs for each of the variables,
and it is clear that on thewhole, there ismuchmore variation among the beginners
at level 1 and 2 than at the more advanced levels, 3–5.

These findings support the idea that learning tends to progress through a rather
regular sequence of stages, in this case nominal andadverbial clauses before relative
clauses and non-finite ones. The charts also show a development very much in line
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Figure 3: Distribution of types of dependent clauses at five levels of proficiency (adapted from
Verspoor et al. 2012).
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Figure 4: Coefficient of variance of types of dependent clauses (adapted from Verspoor et al.
2012).
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with Siegler’s findings that even though learners seem to follow their own idiosyn-
cratic developmental paths, most will improve by using more advanced strategies
more consistently, resulting in relatively less variability in learners and less variation
among learners at the more advanced levels. Of course, the relatively high CoV’s at
the early stages are indeed probably due to heteroskedasticity in that they reflect
small absolute fluctuations, which are large in proportion to the values themselves
andwill definitely not reflect the individual growth patterns adequately. However, it
does show that the beginners are more random (only using an occasional non-finite
clauseor relative clause) andaremoredifferent fromeachother in these choices than
their more advanced counterparts.

6 Conclusion

According to someof thepioneers of CDSTperspectives indevelopmental psychology
and language such as Thelen and Smith (1996) and van Geert and van Dijk (2002),
variability is functional. As Thelen and Smith (1996) were perhaps the first to point
out in the field of developmental psychology, increased variability is interpreted as a
precursor for a change in a system: it is needed to progress. When a system is rather
stable, variability occurs naturally, but at a rather low level. In contrast, the degree of
variability showsan increasewhena system is ina transitional phase. In otherwords,
the occurrenceof aheightenedphaseof variability ina learner’s behaviormaygiveus
informationabout the fact that the learner is trying out newways to donew things (cf.
de Bot et al. 2012; Lowie 2017; Lowie andVerspoor 2015), but not alwayswith success.

In the field of SLDmany individual case studies have built on thework by van
Geert and van Dijk (2002) and have explored variability patterns over time with
methods such as the min-max graph to detect critical moments of change in
individual trajectories or time series. The current paper did not trace individuals
over time but reviewed group studies and explored the extent to which different
degrees of variability among individuals could tell us something about differ-
ences in their developmental process. It was assumed that (1) learners with
relatively higher degrees of variability were the ones that progressed the most,
and (2) that such differenceswould be seenmainly atmajor transitional phases in
development, for example when learners are just learning new skills or are in an
intensive new learning phase.

To test the assumptions in the papers that were reviewed, the respective au-
thors used a very simple and traditionally usedmeasure, the standard deviation of
a sample divided by its mean, the Coefficient of Variation. The disadvantage of the
CoV, however, is that it is affected by the slope and does not take the time
dimension into account, so the SDd was used in the third study. And indeed in
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three independent studies among different groups of learners, degree of variability,
rather than individual factors, correlated highly with gains. Even though in CDST
prediction and explanation is not the exclusive goal, we may wonder what this
variabilitymeans. Lowie andVerspoor (2019) suggest that “more variabilitymaybe a
characteristic of a creative learning process, in which new things are tried out that
may gowrong but lead to an exciting process” (202–203). Huang et al. (2020b) point
out that instead of being a direct reason or actual cause of final L2 proficiency or
gains, “variability should be seen as a symptom of the dynamic changes and
interconnectedness of various factors indevelopment,” andherewemight speculate
a little on these various factors.

FromLowie andVerspoor (2019), it was evident that althoughneithermotivation
nor aptitude turned out to be significant predictors, it was the groupwith the highest
motivation and aptitude that showed greater degrees of variability. From Gui et al.
(submitted), we learned that variability was a strong correlate of reading gains, and
qualitative evidence in the interview data strongly suggests that the high gainers are
much more innovative and creative, and adapt new strategies when needed. They
seemed to bemore ambitious andwere eager to improve themselves. It is probably a
mixture of individual factors—motivation, aptitude, eagerness to improve oneself
and adaptability, a metacognitive capacity which can be defined as seeking new
ways to do so when needed—that presents itself in their more variable behavior over
time. These learners try out new ideas, which do not necessarily lead to more suc-
cessfulbehaviors every time.Whetherwe can ever tease apart all these interactions of
individual factors and strategies learners use is doubtful. Dörnyei (2005, 2009) has
pointed out that individual factors are also a dynamic “motivation-cognition-
emotion amalgam”; therefore, it would be interesting to follow up on the studies
presented in the current paper with more qualitative, longitudinal data as in the Gui
et al. (submitted) study to gain more insight into what drives the more variable
learner.

Thus, there should be more longitudinal studies to corroborate this finding
before it can be accepted as a generalizable finding. However, if replicated suc-
cessfully in more studies, it will have implications for research, testing and
teaching. For research, it means that general group findings about developmental
sequences may never capture the actual developmental process, especially during
transitional phases (cf. Larsen-Freeman 2006). As we have pointed out, group
studies are very useful to find out what factors tend to play a role in development,
but to learn about the actual, individual process, we need individual case studies,
preferably with a mix of quantitative trajectories complemented with qualitative
measures (Lowie and Verspoor 2019).

For testing proficiency levels with free response data, especially during transi-
tional phases, the implication is that single samples should be avoided as variability
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is expected, not only because of task effects, which is of course a common cause of
variability (cf. Schoonen 2005), but evenmore so because of the fact that especially a
beginner may be different from one day to the next, even on the same task. In the
studies reviewed in this paper, usually the average of 2 sampleswas taken as the total
number of samples was relatively low (12–22). However, in more dense longitudinal
data, the average of 3–4 samples would be more in line with what Schoonen (2005)
foundwasneeded if sampleswere rated on language use. Finally, teachers shouldbe
made aware of the variable behavior of learners in transitional phases and as a result
encourage learners to explore and try out new things.
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