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The present paper presents an overview of research in support of Skill Acquisi-
tion Theory (SAT) in relation to learning a second language. Skill acquisition is
defined as a gradual transition from conscious and effortful use of a cognitive
skill to more automatic and fluent use of the same. As such, SAT provides a
particularly insightful avenue for understanding second language development
in the context of instructed second language learning. The paper focuses on the
right conditions for the transition of declarative representations of second lan-
guage grammar rules into procedural ones, claiming that it is only when learners
have a real need for grammar rules that they become beneficial for the learner.
The timing of providing grammar rules as well as the role of cognitive variables
such as language learning aptitude and working memory are also addressed. Fi-
nally, future directions for explicit learning and sample second language class-
room activities regarding grammar instruction are suggested.
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OBo0j Tpyx mpeTCTaByBa MpETiiea Ha UCTPaKyBamka IITO ja TOTKPEITyBaaT TEo-
pujata 3a crekHyBame BemTHHH (SAT) BO KOHTEKCT Ha M3y4yBameTO BTOP ja-
3uK. CTEKHYBamETO BEIITHHH Ce JIe(MHUPA KAKO MOCTENEeH PEMUH OfI CBECHO
Y HaMEHCKO KOPHCTEHE¢ KOTHUTUBHH BEIITHHU JI0 HUBHO aBTOMAaTrCKO M TEYHO
kopucteme. Tpynor ce pokycnpa Ha HajONITUMAIHAOT HAYWH Ha CTEKHYBAmbe Jie-
KJIapaTUBHO 3HACH-E, KAKO U HA YCIOBUTE IITO OBO3MOXKYBAaT yCIIEIICH MTPEMHUH
Ha JIEKIapaTUBHUTE PEMPE3EHTAH Ha TPaMaTHIKHU TPaBHiIa O BTOPHOT ja3nK
BO HpouenypanHu. TpymoT, UCTO Taka, IO MpeJodyBa BIMjaHUETO HAa BPEMETO
Kora c¢ gaBaar CKCIUIMIIUTHU I'paMaTUYKU MpaBUjla U HUBHATa I/IHTepaKHHja CcOo
KOTHUTHBHHUTE BapHjadiM, KaKBH LITO CE HaJapeHOCTa 3a M3ydyBarbe BTOP ja-
3WK U paboTHaTa MeMopHja. Ha kpajoT ce npezyaraar HaHN HACOKU BO BPCKA CO
SKCIUTMIIUTHOTO Y4€Hhe, KAaKO M OPUTHHAIHU aKTUBHOCTH 3 €JHO I'PAMATHIKO
TIPaBUIIO.

Koayunu 360poBu: TeopHja 3a CTEKHYBame BEIITHHH, JCKIAPAaTHBHO 3HACH:C,
MPOLEYPaTHO 3HACHE, EKCIUTUIUTHO yUeHhe, MHIUBUIYATHH Pa3JIuKU
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1 Introduction!

The question of whether grammar instruction contributes to second language (L2)
development and hence whether it should be taught in a L2 classroom has been
one of the most controversial questions in the field of second language acquisition
(SLA) (Ellis 2008; Nassaji and Fotos 2004, 2011; Nassaji 2017). Theoretical ac-
counts addressing questions such as when focus on form should occur in the class-
room, whether grammar should be provided at the beginning, during, or only after
learners have developed some initial communicative competence, or how frequent-
ly rules should be revisited in order to yield facilitative effects abound in the SLA
literature (e.g., DeKeyser 1997, 1998, 2015; DeKeyser and Criado-Sanchez 2012b;
Doughty and Williams 1998; N. Ellis 2002, 2005; R. Ellis 2002, 2006, 2008; Hin-
kel 2006; Larsen-Freeman 2009; Lightbown 1998, 2000; Long 1991, 2007, 2009;
Nassaji 2011, 2017). Recent accounts on grammar generally agree that grammar
teaching is an integral part of learners’ ultimate attainment (e.g., Ellis 2006; Nassaji
and Fotos 2004, 2011; Nassaji 2017) and thus the question is not as much whether
grammar should be taught or not, but how grammar should be taught and when
learners would benefit the most from grammar instruction (Kachinske and DeKey-
ser 2019).

The present paper provides an insight into these questions by reviewing one of
the most influential cognitive theories about human learning in general and SLA
in particular. Skill Acquisition Theory (SAT) accounts for how people proceed in
learning a range of cognitive skills from absolute beginners to advanced learners
(DeKeyser 2007a). In the sections following, the basic tenets of SAT are explained
and their relevance for SLA outlined. Relevant studies are then reviewed. The paper
concludes by outlining implications for teaching and sample activities.

2 Declarative, procedural and automatized knowledge

The basic tenet of SAT is that learning of any cognitive skill proceeds in stages
starting from an initial declarative knowledge representation, which through chang-
es in behavior leads to fluent, effortless, fast and automatic behavior. Anderson
(1993) refers to these stages as declarative, procedural and automatic (Fitts and
Posner 1967: cognitive, associative and autonomous; Byrne 1986: presentation,
practice, production). All of these stages are characterized by fundamentally differ-
ent and distinct knowledge representation. Initially, people may acquire substantial
knowledge about a skill, without engaging in the behavior necessary for that skill.
This knowledge may be acquired through introspective perceptual processes, but
more often is transmitted through explicit verbal forms (e.g., teaching a novice
learner how to drive a manual car). This declarative knowledge is then turned into
a behavior by actively acting on or using the knowledge base, provided that there
is a solid understanding of the declarative knowledge and memory of it at the time
of proceduralization. The last stage is characterized by extensive and meaningful

'Twould like to thank Varvara Nikolova for illustrating the activities in this paper.
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practice of the target behavior eventually leading to fluent, spontaneous and rela-
tively error-free behavior. An in-depth account of these stages and their application
in a L2 learning problem is provided in the sections following.

2.1 Declarative knowledge

Declarative knowledge, defined as “factual knowledge that people can report or
describe”, or knowledge that, is organized in chunks of declarative rules and en-
coded in memory (Anderson 1993: 5). It is knowledge that WW?2 lasted from 1939
to 1945 or that English is a Germanic language, for instance. These rules represent
a set of facts open to conscious inspection, cognitive reasoning and modification.
Declarative knowledge can either be formed by means of explicit-deductive or
explicit-inductive learning mechanisms. Some evidence exists to suggest that de-
pending on the task at hand, declarative knowledge is best formed through declar-
ative memory for examples of how procedures should be executed, i.e., behavior
(Anderson and Fincham 1994; Anderson, Fincham and Douglass 1997; Taatgen
and Wallach 2002). During this first stage the learner relies on declarative memory
to perform a task. One benefit of representing the knowledge in declarative form
is its inherent flexibility. Declarative rules do not have directionality in their state-
ment, allowing one to use them in multiple directions, for instance interpretation
and generation of a computer programming language. The downside, however, is
that the application of a declarative representation is “cognitively intense and slow”
(Kim et al. 2013: 25; Neves and Anderson 1981) as the learner needs to retrieve
from memory the rules needed for a particular behavior. Within Anderson’s ACT-R
framework, declarative rules are retrieved and used through interpretative produc-
tion rules, which consist of IF-THEN pairs (described below), but also refer back
to the declarative rules, making them slower than the production rules (Anderson,
Fincham, and Douglass 1997; Neves and Anderson 1981). In other words, each
declarative rule or fact must be separately retrieved from memory, consciously in-
terpreted and applied to the current situation.

2.2 Proceduralized knowledge

Once a declarative rule is applied on a regular basis and is well established, it can
be compiled into a production rule, which is regarded as the unit of operation in
the second and third stage of skill acquisition. During the transition between the
first and the second stage, the learner starts compiling production rules, but for
problematic areas still relies on declarative memory for examples or rules. These
production rules constitute proceduralized knowledge and are stored in the form
of IF -THEN or CONDITION-ACTION pairs. The “IF” (condition) part defines
the circumstance under which the rule applies, while the “THEN” (action) part
defines what should be done in that circumstance (Anderson 1993: 5). Procedural
knowledge is “knowledge that people can only manifest in their performance”, i.e.,
knowledge how to do things (Anderson 1993: 18). Common examples include how
to play the piano or ride a bike. During this second, associative or transitional stage,
knowledge that is transformed into knowledge how by means of extensive, but
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meaningful practice. In other words, declarative knowledge is turned into behavior
guided by proceduralized knowledge (DeKeyser 2015).

As mentioned earlier, in order to execute a specific behavior when only declar-
ative knowledge is available, the individual has to retrieve pieces of information
from memory and insert them into production rules. Once proceduralization has
taken place, however, production rules for a specific behavior are available to be
used as chunks whenever the IF (condition) part is satisfied (DeKeyser 2007b; De-
Keyser and Criado-Sanchez 2012a), eliminating the need for constant buffering
of declarative knowledge in working memory. That is why procedural knowledge
developed through practice can be applied more rapidly and reliably (Anderson
1993; Anderson et al., 1997).

One disadvantage of a procedural representation is that this knowledge cannot
be inspected and altered. Although the learner has some understanding of the pro-
duction rules’ content, changes cannot be made to the productions. New produc-
tions can be created that will eventually delete or restrict the range of applicability
of bad productions (Neves and Anderson 1981). In addition to this, whereas the
initial declarative knowledge can be generalizable to various situations, procedural
knowledge is highly specific and certainly skill-specific. It is believed that proce-
dural knowledge is committed to a specific use and cannot generalize to other uses.
For instance, practicing with a computer language in ‘evaluation,” going from code
to result, does not lead to the skill required for generation, going from desired result
to code, and vice versa (Anderson, Fincham and Douglass 1997). This phenome-
non, observed in many empirical studies, has been called the directional asymmetry
that characterizes skill acquisition. It should be noted, however, that declarative and
procedural knowledge are not orthogonal concepts. Both types of knowledge can
coexist and interact with each other in the course of the skill development. In fact,
Neves and Anderson (1981: 62) state that keeping both knowledge representations
can bring the most optimal performance. “When speed is needed, the procedural
encoding is used. When analysis or change is needed, the declarative encoding is
used.”

The final stage is the automatization of the proceduralized knowledge which is
a function of the amount of practice the learner engages in. A large amount of prac-
tice is required to fully automatize the target skill which in this stage is character-
ized by increased speed, decreased error rate and less susceptibility to interference
from other tasks.

2.3 Right conditions for proceduralization

Skill acquisition is defined as a gradual transition from conscious and effortful use
of a cognitive skill to more automatic and fluent use of the same. Within the SAT,
the processes involved in learning a second language are cognitively the same as
learning any other cognitive skill, such as solving a complex mathematical prob-
lem. The starting point for both skills is the formation of declarative knowledge,
which through extensive practice is proceduralized and finally automatized. This
by no means suggests that some learners do not learn grammar implicitly. Implicit
and explicit processes are both important in the process of learning and very often
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interact with each other in many complex ways. As mentioned later in the text,
declarative knowledge can also be formed through analogy from encountered ex-
amples. It is also possible that even though learners have acquired a particular L2
grammar rule by explicit learning mechanisms, they lack the ability to verbalize
those rules.

One of the most important aspects of skill acquisition, especially relevant for
L2 learning, are the conditions that enable a smooth and effective transition from
declarative to proceduralized knowledge representation. Theoretical literature and
empirical findings suggest that there are certain prerequisite conditions essential for
increasing the likelihood of successful proceduralization. First, solid and accurate
declarative knowledge, either obtained deductively, by means of explicit instruc-
tions provided to the learner, or inductively, through processes of analogy and ab-
straction, must exist. Second, there should be plenty of opportunities for learners
to apply this knowledge representation consistently. During these opportunities the
declarative knowledge must be available in digestible format at the moment of
executing the target behavior (DeKeyser 2007b, DeKeyser and Criado-Sanchez
2012a). This does not mean that declarative knowledge needs to be stored in long-
term memory; rather it needs to be active in working memory so that it can be readi-
ly available to be turned into procedural knowledge (Anderson and Fincham 1994).

Anderson and Fincham (1994: 1323) propose that the best avenue for procedur-
alization is when the declarative representation is in the form of an example that is
used in an analogy process. Based on their four-stage model accounting for the gen-
eral course of skill acquisition, Anderson, Fincham and Douglass (1997) demon-
strate that the combination of examples and declarative rules is necessary to make
the transition from declarative to production rules. Their results suggest a gradual
transition from example-processing to production-rule processing. Early in the
learning process learners relied both on analogy to previously encountered exam-
ples and on declarative rules. With practice, the original examples and rules were
slowly forgotten and asymmetric rules developed instead (see DeKeyser 1997; De-
Keyser and Sokalski 1996 for asymmetry of production rules SLA). It follows that
for declarative knowledge to be restructured as procedural knowledge meaningful
practice is needed. Practice with feedback facilitates the process of meaningful
learning rather than the learning of mechanical skills.

More empirical support comes from studies in Cognitive Psychology (CP)
demonstrating that setting the right conditions for proceduralization by means of
providing explicit grammar knowledge just at the moment when participants need-
ed it, leads to more accurate and detailed knowledge (Sallas et al. 2007).

2.4 SAT and implications for language learning

In the field of SLA, many researchers view L2 language development, especially in
classroom settings, as being similar to any other form of cognitive skill acquisition
(de Jong and Perfetti 2011; DeKeyser 1997, 1998, 2001, 2007a ,b; Lyster 1994,
2004, 2007; McLaughlin 1990; Ranta and Lyster 2007; Lyster and Sato 2013).
Learners in the L2 classroom typically start with declarative knowledge about L2
grammar and lexis, which through extensive practice is proceduralized and finally
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automatized. So the initial declarative knowledge is the explicit knowledge a learn-
er has of a particular grammatical construction or vocabulary item. The procedural
knowledge, on the other hand, will be the knowledge visible in a person’s behavior
when using the target language. During the stage of proceduralization, learners
learn to rely less on their declarative knowledge and more on the production be-
havior they have developed through practice. Proceduralization, therefore, can be
viewed as providing crutches to learners to ease the transition between completely
relying on declarative rules to formulate a sentence in a L2, to using L2 grammar
and lexis automatically, without having to retrieve from memory any declarative
rules. As a result, cognitive resources are freed up to attend to other information
online.

To illustrate with a language-specific example, declarative knowledge can con-
sist of knowing THAT if a verb in English is regular and it needs to be used in the
past, then the ending —ed is added to the regular verb and it is pronounced as /d/
if the verb ends in a voiced sound, as /t/ if the verb ends in a voiceless sound, and
as /1d/ if the verb ends either in d or ¢. Procedural knowledge, on the other hand,
operates with production rules, which are behavioral rules that take the form of IF/
THEN pairs:

IF the situation to be described occurred in the past,
And the verb describing the action is regular,
And the verb ends in a voiced sound,

THEN add —ed to the verb,

And pronounce it /d/.

As mentioned above, it is crucial for declarative knowledge to be available
throughout the initial execution of the target behavior for proceduralization to take
place. In instructional practice, however, very often grammar rules are presented
prior to example learning or practice and are seldom revisited during the procedur-
alization phase, contrary to what is suggested by ACT-R.

It follows from the above that for proceduralization to take place, (a) learn-
ers should have full initial access to the declarative knowledge (the rule), (b) the
rule should be comprehensible to the learner, and (¢) the rule should be accessible
throughout the stage of proceduralization. The further apart declarative knowledge,
consisting of rules and examples, is from practice with further examples, the great-
er the memory decay of declarative knowledge, and the weaker the resulting pro-
cedural knowledge are expected to be. Precisely the issue of setting the right con-
ditions for proceduralization is often overlooked in language teaching, as pointed
out by DeKeyser (2007a).

In addition, according to empirical studies both in CP and SLA, practice should
be skill-specific; once knowledge has been proceduralized in one skill, for instance
comprehension, it becomes more difficult for that knowledge to be generalized
in another skill, for example production. In other words, in order to develop re-
ceptive knowledge, learners need practice comprehending input, and in order to
develop productive knowledge, learners need to practice producing language. A
well-known example from research on skill acquisition is reading versus writing
computer programs (Anderson 1982; Singley and Anderson 1989). Parallel find-
ings have also been observed in the domain of comprehension and production of
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language (DeKeyser and Sokalski 1996). See Appendix 1 for sample studies that
provide support for SAT.

3 Implications for teaching

The main implication for the language classroom is that the way declarative knowl-
edge is formed and practiced matters for L2 development. SAT has often been mis-
understood in its application for L2 learning. The mere concepts of declarative and
explicit representation of knowledge or even practice seem to be automatically as-
sociated with frontal and explicit teaching of grammatical structures and lexis and
thus often eschewed by applied linguists. Observations of traditional foreign-lan-
guage classrooms attest to this misconception: the most common progression of an
L2 class takes the form of the well-known P-P-P (present, practice, produce). While
SAT theory clearly specifies that declarative knowledge is the starting point for
any skill acquisition, it does not prescribe concrete steps as to how this declarative
knowledge should be presented. It is up to the practitioner, or the L2 teacher in our
case, to discern the most adequate way of presenting. Empirical results do show,
however, that the best avenue for the formation of declarative knowledge is not
through deductive presentation, but rather through examples situated in meaningful
contexts (Kachinske and DeKeyser 2019; Sallas et al. 2007)

If we accept that the initial formation of rules and word-meaning mapping of
new lexis is best achieved when there is a real need for them and when learners
are psychologically ready to learn, then what impetus does a learner have to pay
attention to and remember the rules for past simple regular and irregular verbs, or
the meaning of the word “lugubrious” if they are presented with them in isolation at
the beginning of a class? The answer is straightforward: none! When rules and new
lexis, however, are substantiated in examples or tasks whose understanding and
completion hinges upon the declarative representation of the same, then there is a
real need and motivation for learners to pay attention to those rules and subsequent-
ly use them. It is only when the right conditions are in place that the explicit gram-
mar rules become beneficial for the learners. In this way the problem-solving pro-
cess does not overburden our limited working memory capacity, and the attentional
resources are freed for the required proceduralization of declarative knowledge.
Pedagogical observations to the same effect have also been made, suggesting that
the best time to provide learners with grammar rules or error correction is precisely
at the moment when learners are negotiating for meaning and need the linguistic
information to get their meaning across appropriately and accurately (Long 1991).

The role of the teacher then shifts from explicitly teaching to providing data
upon which the learners’ focal attention will operate. This task is certainly not
an easy one. How should an L2 teacher decide upon the most adequate way of
strengthening form-meaning mappings of specific structures? Having read the rel-
evant theoretical and empirical research in the field, they would soon realize that
there isn’t any one theory or methodological approach that would be suitable for all
of their students and all the structures that need to be taught. Understanding the lit-
erature would only help them choose the right presentation or practice for specific
students and specific structures at a given time. The decisions would depend on a
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variety of factors known to interact with language acquisition: (1) the situation in
which the L2 is learned (second, foreign, heritage language learning), (2) immer-
sion or traditional L2 classroom, (3) the age of the learners, (4) the natural cognitive
endowment of each learner (e.g., high-low aptitude, aptitude for implicit vs. explic-
it learning, high-low working memory) as well as (5) the complexity, salience and
difficulty of the target structure, just to name some.

The age of the learners is especially determinative when decisions about pres-
entation and practice need to be made. Given young learners’ aptitude and propen-
sity for implicit learning (DeKeyser 2000, 2003; DeKeyser and Larson-Hall 2005;
Ellis 2005, 2009; Muioz 2006; Paradis 2004, 2009; Ullman 2001), teachers should
aim at fostering opportunities in the L2 classroom for such learning to occur. These
opportunities can take the form of a creative, meaningful and incidental instruction
whereby grammar structures and vocabulary arise naturally from the context. This
doesn’t exclude adopting such a belief when it comes to adult L2 learners. On the
contrary, the psychological benefits are manifold across a range of ages. For one,
couching grammar presentations in a meaningful context can serve as a motivating
factor for learners to be attentive to the material being presented. By now, the role
of attention has been established as a crucial factor for learning: what is attended
to, is learned (Ellis and Robinson, 2008; Schmidt, 1990). Next, as discussed earlier,
the nature of the contextualized presentation provides learners with a real need to
learn and subsequently apply the rules. Last, in view of mounting empirical results
pointing to the role of language aptitude and working memory capacity as strong
and significant predictors of SLA (e.g. Brooks, Kempe, and Sionov 2006; Erlam
2005; Li 2013; Perrachione, Lee, Ha and Wong 2011; Robinson 1997; Sheen 2007;
Wesche 1981, French and O’Brien 2008; Goo 2012; Juffs 2004; Juffs and Harring-
ton 2011; Kormos and Safar 2008; Linck et al. 2013; Mackey, Adams, Stafford and
Winke 2010; Martin and Ellis 2012; O’Brien Segalowitz, Collentine and Freed
2006; Révész 2012; Williams 1999; Williams and Lovatt 2003), this view can ac-
commodate a variety of language learning aptitude and working memory profiles.
The contextualized examples are created in such a way that they arise and stand out
naturally from the context. For high aptitude learners this means that the chances
for inducing rules are maximized. For low aptitude learners it means that when the
teacher eventually provides the rules, they are not decontextualized, but rooted in
meaningful activities. Similarly, once rules arise, learners with low working mem-
ory capacity have the advantage of constantly applying those rules through practice
by having the rules provided for them when needed. Similarly, learners with lower
working memory capacity will benefit more if rules are presented concurrently with
practice when they are really needed (Kachinske and DeKeyser 2019).

This brings us to the second point: practice within SAT. The second misapplica-
tion of SAT is the use of “drill until you kill” type of practice, or the use of mechan-
ical drills in an L2 language classroom. Observations of this kind are not rare in the
literature. Bange, Carol and Griggs (2005), for instance, observed a tendency in L.2
classrooms to develop primarily declarative knowledge and urged L2 teachers to
provide more opportunities for contextualized and meaningful practice. Anderson
(2005) also speaks of meaningful and elaborative processing as more effective in
that it is better in engaging the brain processes required for successful recall.
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Traditional practice includes a variety of drills, translation, as well as repetition
tasks. Despite calls to abandon these drills, L2 teachers still resort to such practic-
es, which is one reason why many applied linguists eschew this term. Gatbonton
and Segalowitz (2005), for instance, report that when teachers believed students
needed more practice, they turned to non-communicative drills. Mechanical drills
serve no purpose in transitioning from the declarative to the procedural stage. They
engage the learner in mechanically practicing target structures and not in convey-
ing meaning through language. Hence, no form-meaning mapping is established.
Rather, forms are mechanically linked to other forms, without even drawing on
declarative knowledge. Simple analogy between items suffices for the completion
of these items. To bridge the gap between form and meaning, many researchers
have proposed the use of meaningful and communicative drills or activities. Mean-
ingful refers to the concurrent focus on and processing of both form and meaning
and cannot be completed without a full understanding of its structure and semantics
(DeKeyser 2007; Ortega 2007). A genuinely communicative activity, on the other
hand, involves “at least two participants working together to complete a task by
exchanging information processed by one and not the other (Gatbonton and Seg-
alowitz 2005: 331). These activities engage the learner in conveying meaningful
information while practicing a target structure. The form and its meaning are never
dissociated, rather, they are brought together by the nature of the task. Information
gap activities have become the epitome of genuinely communicative practice.Fi-
nally, it should be highlighted that both types of knowledge representation should
be fostered in the classroom: “highly specific procedural knowledge, highly autom-
atized for efficient use in the situations that the learner is most likely to confront in
the immediate future, and solid abstract declarative knowledge that can be called
upon to be integrated into much broader, more abstract, procedural rules” (DeKey-
ser 2015). See Appendix 2 for sample activities illustrating an incidental presenta-
tion and meaningful practice of an L2 grammar rule.

4 Concluding remarks

The present paper provided an overview of the main tenets of Skill Acquisition
Theory, as one of the most influential theories about human learning in general, and
learning a second language in particular. While any skill acquisition is founded on
a solid representation of declarative knowledge, the issue of how this declarative
knowledge is obtained is an important one when it comes to learning a second
language grammar rule. Taking into account results from empirical studies in cog-
nitive psychology and second language acquisition, as well as the role of individual
differences such as language learning aptitude and working memory, it was sug-
gested that the best avenue for the formation of declarative knowledge is through
contextualized and meaningful examples rather than in isolation. Grammar rules
are beneficial to the learner only when there is a real need for them. It was further
claimed that the incidental and meaningful presentation of grammar rules gives a
chance to individuals with high language learning aptitude to induce the rules for
themselves. The reviewed theoretical and empirical literature, then, is most sup-
portive of the notion that not only are both top-down (rules) and bottom-up (exam-
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ples) processes essential for the development of accurate L2 grammar knowledge,
but that it is also important how and when these processes are integrated. Bearing
this in mind, the starting point should always include contextualized examples,
followed by rule presentation with additional examples and meaningful practice.
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Appendix 1: Empirical evidence for SAT in the field of SLA

Very little research in the area of SLA has explicitly set out to investigate the appli-
cability of skill acquisition theory to L2 learning (DeKeyser 2015). While several
very important questions have been addressed so far, the issues of the timing, avail-
ability, and precise role of declarative knowledge, as well as the exact relationship
between rules and examples that produces the most optimal learning have not been
thoroughly investigated in SLA.

Evidence for the skill-specificity phenomenon comes from DeKeyser (1997),
De Jong (2005) and Rogers (2011). They both demonstrated that extensive training
in comprehension did not prevent errors in production. DeKeyser (1997) conduct-
ed a longitudinal study over eleven weeks which included both production and
comprehension exercises. Upon receiving explicit instructions of the target gram-
matical rule, the subjects either performed a production or comprehension task.
Apart from confirming that gradual skill automatization occurred as a result of the
practice, the results also indicated that practice was skill-specific. Students who
practiced through comprehension improved their comprehension skills, and vice
versa, the ones that received production practice bettered their production skills.
Similar findings are reported by De Jong (2005) who investigated the impact of au-
ral comprehension training on the development of both comprehension and produc-
tion skills of the target structures. While increased processing speed was observed
in comprehension, this specific training did not aid learners’ skill in producing the
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target structures. Rogers (2011) demonstrated that the proceduralization of verbal
morphology was achieved through practice, but less so in production than in com-
prehension.

Focusing on the stage of proceduralization, De Jong and Perfetti (2011) inves-
tigated fluency development and the underlying changes of knowledge representa-
tion as a function of practice. Using the 4/3/2/ task which engages learners in a
speaking activity for 4, 3 and then 2 minutes, learners were able to increase their
fluency. More importantly, only those learners who repeated their speeches several
times were able to transfer their fluency to a speech about a new topic. Procedur-
alization in the form of repetition of particular words and sentence structures was
essential for the increase in fluency.

Finally, a more recent study by Kachinske & DeKeyser (2019) investigated the
extent to which grammar explanation (GE) before practice, grammar explanation
during practice, and individual differences impact the acquisition of L2 declara-
tive and procedural knowledge of two grammatical structures in Spanish. In their
experiment, 128 English-speaking learners of Spanish were randomly assigned to
four experimental treatments and completed comprehension-based task-essential
practice for interpreting object-verb (OV) and ser/estar (SER) sentences in Spanish.
Results confirmed the predicted importance of timing of GE: participants who re-
ceived GE during practice were more likely to develop and retain their knowledge
successfully. Results further revealed that the various combinations of rules and
practice posed differential task demands on the learners and consequently drew
on language aptitude and working memory to a different extent. Since these cor-
relations between individual differences and learning outcomes were the least ob-
served in the conditions that received GE during practice, the authors found that the
suitable integration of rules and practice ameliorated task demands, reducing the
burden on the learner, and accordingly mitigated the role of participants’ individual
differences. Finally, some evidence also showed that the comprehension practice
that participants received for the two structures was not sufficient for the formation
of solid productive knowledge, but was more effective for the OV than for the
SER construction. Taken together, results suggest that higher-level grammatical
knowledge provided just when participants need it produces more accurate and de-
tailed knowledge, which is reminiscent of our discussion above that the declarative
knowledge and the tasks used to utilize this knowledge should be close together for
proceduralization to be effective.

Appendix 2: Sample rule presentation and practice activities

In a traditional L2 classroom, rules are usually presented at the beginning of a class,
explicitly and in isolation. For instance, if we take adult L2 learners of English as a
foreign language and the formation of past simple in English, the presentation may
proceed as follows:

Teacher: Today we are going to learn about Past Simple of regular verbs in
English. Past Simple in English is formed by adding the suffix -ed to (the stem of)
the verb. Here are some regular verbs in English: play - played, stay - stayed, work-
worked, start-started.
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Repeat after me:

Teacher: Yesterday, I worked at home.

Students: Yesterday, [ worked at home.
Teacher: play.

Students. Yesterday, I played at home.
Teacher: stay.

Students: Yesterday, I stayed at home.

Teacher: Now, lets try and put these verbs in past simple tense.
a. Tom to the park yesterday (walk)
0. Ann video games the previous night (play)

When the concept of teaching is not equated with explicit teaching, then there
is room for more creative ways of presenting grammar. The following story is one
way of presenting the formation of the past simple tense of regular verbs in Eng-
lish in an incidental way. The grammar rule is contextualized in a story about a
character (photo, puppet, drawing on the board) and is encountered several times
throughout the story. In other words, learners are exposed to target rules in a mean-
ingful and contextualized way. This kind of incidental presentation allows for high
aptitude learners to infer the rules from the context, and for low aptitude learners
to be primed before they are presented with the rule. The presentation of the rule
has risen naturally out of the meaningful context. Other rules related to past simple
tense, such as question formation and negation can easily be added in the activities
relating to our character.

This is Clever Camel (authentic children's literature provides a wealth of
resources for teaching L2). He lives in Pickle Town. He is the one who always
makes clever choices and the whole town depends on his brains. Usually, he starts
his day by having a hot, homemade meal, but yesterday he started his day different-
ly. He skipped breakfast. Not a clever choice. He was so hungry he needed to stop
by his neighbor, Accusing Alligator. Of course, Accusing Alligator accused Clever
Camel of not having breakfast. In the afternoons, Clever Camel usually works in
his garden, but yesterday he worked in the park. He decided to be useful for his
town and picked up all of the trash being left out. Usually, Clever Camel spends his
evenings preparing his food for the next day, as in the end he is Clever Camel. But
yesterday, being so tired, he watched TV for two hours straight.

Next, comes the stage of proceduralization, which requires conscious practicing
of the declarative knowledge situated in meaningful activities. At this point the
teacher can write the rule on the board so that learners who haven’t abstracted it or
the ones who have low working memory can have the rule in front of them. Instead
of substitution and repetition drills, this stage can take the form of continuing the
story by including new actions. The teacher can supply verbs in the base form and
ask students to work in pairs or groups to expand the story.

Following the presentation of the various stories, students receive an informa-
tion gap activity which is performed either in pairs or groups. List A includes 6
activities that Clever Camel did the previous day, but not in a chronological order.
List B includes additional 6 activities not present in List A. The goal is for students
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to work together and recreate what Clever Camel did on a specific day. These ac-
tivities were created by the author of this paper.

ListA

Clever Camel’s Adventurous Day

Here are some of the things that Clever Camel did on his adventurous day.Clever
Camel did twelve interesting things that day. Only 6 are illustrated on your list.
Talk to your partner and find out what Clever Camel did at 9am, 10am, 11am, 2pm
and 6pm. In the end, reconstruct his whole day in the form of a story. Be creative!

8am

TO BAKE TO HELP

TO DRESS BISCUITS ACCUSING ALLIGATOR

ey

0O 0O

]

TO ARRIVE HOME

TO ACCUSE TO CYCLE

List B

Clever Camel’s Adventurous Day

Here are some of the things that Clever Camel did on his adventurous day.Clever
Camel did twelve interesting things that day. Only 6 are illustrated on your list.
Talk to your partner and find out what Clever Camel did at 8am, 10am, 2pm, 5pm
and 10pm. In the end, reconstruct his whole day in the form of a story. Be creative!
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