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ANNOTATION

This thesis focuses on the critique of the Critical Period Hypothesis in second language
acquisition. The theoretical part defines the core concepts of both the second language
acquisition and the Critical Period Hypothesis through the method of a historical overview.
The practical part aims to review studies which provide results contradicting parts of the
Critical Period Hypothesis.

KEYWORDS

Second language acquisition, critical period, age of acquisition

TITUL

Kritika hypotézy kritické periody: ptehledova studie

ANOTACE

Tato prace se zabyva problematikou hypotézy kritické periody v osvojovani cizich jazyka.
Teoreticka ¢ast obsahuje definice zékladnich konceptu, jez jsou pouzity ve studiu osvojovani
cizich jazykl a v hypotéze kritické periody. Cilem praktické casti je poskytnuti souhrnu

studii, jejichZ vysledky existuji v rozporu s hypotézou kritické periody.
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INTRODUCTION

Over the last 60 years, we have seen significant developments within the study of second
language acquisition (SLA) and, thus, also noticeable innovations in the way both the first
languages (L1) and the second languages (L2) are taught. One of the hypotheses which arose
around the 1960s is the Critical Period Hypothesis (CPH), which puts an emphasis on the role
of age in the process of SLA, in many cases placing it as the primary determinant in the L2
learner’s ability to acquire new languages. However popular at the time of its inception, the
‘younger = better’ (Singleton and Ryan 2004, 61) stance on L2 acquisition has been
continually challenged by many authors. This split surrounding the importance of age in L2
acquisition in literature inspired the topic of this thesis — the critique of the Critical Period
Hypothesis in second language acquisition. This thesis is thus written with the notion that,
while a massive amount of data is available on the topic of SLA, the role of age within the
hierarchy of factors playing a role in L2 acquisition has not been entirely resolved.

This thesis consists of the theoretical and the practical parts. The theoretical part then consists
of two chapters. The first of these chapters is dedicated to the concept for which the CPH was
formulated for — the second language acquisition. In this first chapter, we initially look at the
issues caused by the ambiguous character of the term second language acquisition. In the
second section of the first chapter, we then turn to the concepts associated with SLA:
learning, acquisition, acquisition order research, input, output, and implicit and explicit
memory. Besides the concepts, this section also provides a review of the perspectives on SLA
that have arisen over the decades - behaviourist, innatist, cognitive and socio-cultural
perspectives. The selected concepts and perspectives are reviewed through a historical tour of
the field of SLA, starting with the first half of the 19th century and ending with the most
recent decades.

The second chapter is dedicated to the Critical Period Hypothesis. The first section of this
chapter provides an overview of the work and legacy of Noam Chomsky, namely the innatist
perspective, Universal Grammar and Generative Grammar, who paved the way for the
formulation of the CPH. The second section is then dedicated to introducing the CPH and
concepts surrounding the CPH, specifically the age of acquisition, ultimate attainment,
neuroplasticity and the critical period.

The practical part is then contained within the third chapter. The initial parts of this chapter

serve as an introduction to the theory of literature reviews, as well as the methodology behind
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the selection and analysis of the studies. What follows are sections dedication to reviewing
the different interpretations authors of the studies have for the core concepts of the CPH, that
is, the age of acquisition and the critical period. The chapter then takes a closer at different
strands of studies — cross-sectional and longitudinal studies. The studies within these two
groups are then examined based on their aims, and the methods they use. Lastly, we look at
some of the conclusions which can be deduced from the results of the studies.

12



THEORETICAL PART

1 Second language acquisition

In order to be able to dive into the CPH research and its critique, it is first necessary to cover
the essentials of the system the CPH was formulated for — second language acquisition.
Firstly, this section of the thesis will define what SLA is while also looking at the perils SLA

researchers face due to the polysemous character of the concept of SLA.

Secondly, through a selective historical review of SLA, this section will look at concepts and
perspectives that pertain to the topic of SLA, describing the inceptions and developments of

selected concepts and perspectives.

1.1 Defining second language acquisition — the ambiguity conundrum

As a term, second language acquisition comprises two parts — second language and
acquisition. Merriam-Webster’s online dictionary defines a second language as ’a language
that is learned in addition to the language a person first learned as a young child’ (2024). This
simple definition leaves room for ambiguity. Based on Merriam-Webster’s definition, we can
understand that a second language is a single instance of a language that is learned right after
L1. The other way we could understand a second language is as any language a person
acquires after L1.

To avoid the issues mentioned in the previous paragraph, researchers within the field of SLA
tend to define what their interpretation of a second language is, as is apparent in probably the
most influential text of Gass and Selinker (2008, 1), who see second language as ’a language
beyond the native language’ Ellis (1997, 1) also decides to embrace this broader interpretation
of a second language, saying that it is ‘any language that is learned subsequent to the mother
tongue’. Ellis chooses to go further by specifying that it is necessary to note that ‘second is
not intended to contrast with foreign’, which he further elaborates upon by noting that a
second language can be a language absorbed while living in a country where it is spoken; thus
the term second language is more fitting in the eyes of Eliss (1997, 1). The second part of the
phrase — acquisition, also has a definition in Merriam-Webster’s online dictionary. However,
for our purposes, it is more fitting to use the definition for the verb acquire, which, according
to Merriam-Webster, is ‘to come to have as a new added, characteristic, trait, or ability (as by
sustained effort or natural selection)’ (2024), with the ‘sustained effort’ part of this definition

being a common crux of this definition, as will be seen below.
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Many SLA researchers, notably Ellis (1997, 3), see the term second language acquisition as
meaning any form of a learning process which leads to the acquisition of L2, be it in a
structured (intentional) — e.g. in a classroom or through a language course -, or naturalistic
way — e.g. through living in a country and absorbing its spoken language passively. Another
approach to the issue of terminology is that of Lightbown and Spada (2021, 244), who use the
phrase second language learning (SLL) alongside SLA. For Lightbown and Spada, the terms
SLA and SLL are entirely interchangeable, both sharing the definition of ‘developing the
ability to use a language other than the one/s a person is already able to use’. Lightbown and
Spada add a third term into the mix — instructed second language acquisition (ISLA) - which,
for Lightbown and Spada, is reserved for ‘L2 acquisition that takes place in a classroom or in
other formal contexts in which the primary purpose is L2 learning’ (2021, 240). Gass and
Selinker take a similar approach to Lightbown and Spada when taking on the terminology
issue, defining SLA as ‘the learning of a non-native language in the environment in which
that language is spoken’ but also using the term foreign language learning alongside SLA.
Gass and Selinker define foreign language learning as ‘the learning of a non-native language

in the environment of one’s language’ (2008, 7).

1. 2 The History of Second language acquisition

1.2.1 From the inception to the 1970s

Prior to the 1960s, the leading perspective in the field of language acquisition, and therefore
SLA, was the behaviourist perspective. This approach was built upon the foundations set by J.
B. Watson in the 1910s and then transferred into linguistics by B. F. Skinner and others
throughout the 1950s (MacCorquodale 1970, 83). The main premise under which the
behaviourists operated was that language learners acquire language through stimulus-response
interaction (Demirezen 1988, 135-139). The teaching methods utilising this approach would
then use a system consisting of imitation, reinforcement and reward — i.e. a rule would be
introduced to a learner, which the learner would adopt, the rule would then be tested or
repeated over and over again, and finally the learner would be rewarded for learning the rule
(Bloom, Hood, and Lightbown 1974; Demirezen 1988, 137-138). The primary issue of the
behaviourist approach lies in the lack of focus on ‘gaining insight into and understanding’

how languages are learned (Chomsky 1965, 19-21).

The 1960s and 1970s were the initial decades during which we could see SLA research
establishing itself as a separate discipline. According to Ellis (2021, 191), an issue that existed

during this era was the almost exclusive focus on naturalistic L2 learners, meaning learners
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that acquired L2 in an informal setting, usually with no instructions — in a way similar to how
children acquire L1 (Gass and Selinker 2008, 78). Considering this major limitation of the
research of these decades, it is still necessary to recognise that the 1960s and 1970s produced

priceless findings which opened many doors for future research.

Ellis suggests that the main finding of this era was the proposition that learners follow a
‘more-0r-less universal and invariable route’ when acquiring specific parts of L2 (2021, 191).
Researchers of the era would explain this phenomenon through the existence of an internal
faculty which is universally present in all language learners. For example, Corder (1967, in
VanPatten and Benati 2015, 2-3) called this faculty the ‘internal syllabus’, while Chomsky
called it an ‘acquisition device’ in his theory of Universal Grammar (see 2.1 for a more
thorough explanation). Later in this chapter, we will see how this concept of an internal

faculty maintained its importance throughout the 1980s and onwards.

VanPatten and Benati bring attention to the bloom of the acquisition order research in the
1970s (2015, 3), which was primarily represented by Dulay and Burt (1973, 1974 and 1975),
who carried out what is now called the morpheme studies. Mitchell, Myles, and Marsden
(2019, 39-44) describe how the morpheme studies were carried out as a response to Brown
(1973), who, based on the results of his study, came to find that there were 14 grammatical
morphemes in English, which arose in child L1 learners in a constant order. Interestingly,
Dulay and Burt’s results for L2 learners in all three of their morpheme studies were consistent
with Brown’s findings for L1 learners, albeit in a slightly less prominent manner (Mitchell,
Myles, and Marsden 2019, 40). These findings were more or less confirmed by other
researchers of the decade. In 1974, the existence of a consistent acquisition order of L2 was
corroborated by Bailey, Madden, and Krashen (1974) and Larsen-Freeman (1975), who found
that the acquisition order exists for L2 learners regardless of their L1, while Larsen-Freeman’s
study also concluded that the acquisition order is present in both instructed and non-instructed
learners (Murakami and Alexopoulou 2016, 3-5). Bailey, et al. (1974), Fathman (1975) and
Kessler and Idar (1979) carried out cross-sectional studies which found that the acquisition
order for L2 was universally present in L2 learners of all ages (Kwon 2005, 2-3).

It was in this decade that Corder set apart the terms input and intake (1967, 165). Input is
defined by Lightbown and Spada (2021, 240) as ‘the language that the learner is exposed to
(either written or spoken) in the environment, while Ellis (1997, 138) defines intake as ‘that

portion of the input that learners attend to and take into short-term memory’. Ellis builds upon
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the definition of intake by noting that this input adopted by a learner can further become part
of their interlanguage.

Interlanguage is another concept which saw its birth in the 1970s (VanPatten and Benati
2010, 2-3), this time in the mind of Larry Selinker in an article eponymous with the concept
and published in the International Review of Applied Linguistics (1972, 209-231). In his 1972
article, Selinker defines interlanguage as ’a separate linguistic system based on the observable
output which results from a learner’s attempted production of a target language norm’.
Lightbown and Spada (2021, 240) add to this definition by specifying that this interlanguage
carries the characteristics of both L1 and L2, and that interlanguages of various languages

often share a number of characteristics.

1.2.2 The 1980s — Krashen’s Monitor Model

Throughout the 1980s, Stephen Krashen formally introduced a set of hypotheses, seminal for
later SLA research, comprehensively called the Monitor Model (Lightbown and Spada 2021,
110-112). Due to the importance of Krashen’s model for later research, this subsection will
primarily consist of an overview of these five hypotheses. However, it is important to stress

further that some of Krashen’s findings will be more thoroughly examined in a later chapter.

While Lightbown and Spada (2021) use the terms learning and acquisition interchangeably,
Krashen contrasted these terms in the first of his hypotheses - the acquisition-learning
hypothesis. For Krashen, acquisition and learning were two distinct processes. Krashen called
acquisition ‘similar, if not identical, to the way children develop ability in their first
language’, stressing that it is a largely subconscious process (1982, 10) and that it is the
process which accounts for the more significant part of the language a person adopts. As for
learning, Krashen sees it as a process for which the output is a person’s ability to recognise

and express the rules of a language or know the ‘grammar’ of the language (1982, 10).

The second one of Krashen’s hypotheses was the natural order hypothesis, which was created
in the wake of Brown’s (1973) and Dulay and Burt’s (1973, 1974, 1975) studies, which are all
mentioned above. In this second hypothesis, Krashen tried to amend some of the irregularities
in the conclusions of the morpheme studies, which were pointed out by Hakuta (1976) and
others (Idigoras Corporan 2015, 18). Krashen thus revised the results of the morpheme studies
with improved criteria for analysis, from which he then formulated his hypothesis. The
natural order hypothesis kept the definition for the acquisition order used by the morpheme

studies, but Krashen stated how this natural order is, in fact, not entirely identical for L1 and
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L2 acquisition, yet that both orders of acquisition share a number of similar patterns (1982,
12-15).

The monitor hypothesis was largely built upon the foundations of Krashen’s first two
hypotheses. In the Monitor hypothesis, Krashen elaborated upon his proposal that acquisition
is the primary process in obtaining a new language, with a proposal that learning plays the
role of a monitor or an editor, which only serves as a tool that modifies utterances produced
on the basis of the ‘acquired competence’ (1982, 15-20). Krashen goes deeper into this
proposal by stating that these learned, or ‘conscious rules’ can only be utilised under certain
conditions — the user of the language has to have enough time to recall the rules of the
language system, the user has to focus on the rules, and, most importantly, the user has to
know these rules — which essentially means that language users will produce different
utterances, with different error patterns, based on whether the three conditions are met, or not
(Krashen 1982, 16-18; Mitchell, Myles, and Marsden 2019, 46).

According to Krashen, the question his fourth input hypothesis tried to answer was ‘probably
the most important’ question of linguistics: ‘How do we acquire language?’ (1982, 20).
Krashen states that this fourth hypothesis operates with the notion that both the acquisition-
learning hypothesis and the natural order hypothesis are both correct (1982, 20). The input
hypothesis consists of four parts, the first of which simply establishes that ‘the input
hypothesis relates to acquisition, not learning’. The second of the four parts proposes that
‘we’, the language learners, ‘acquire by understanding the language that contains structures
beyond our current competence (i + 1)’ and that we do so ‘with the help of context or extra-
linguistic information’ (Krashen 1982, 21). This proposal requires us to define what Krashen
means by ‘1 + 1’ - simply put, ‘1 + 1’ stands for the stage which follows stage ‘1’ - i.e. if ‘1’ is
stage 1, ‘1 + 17 would be stage 2. The third part of Krashen’s hypothesis states that ‘when
communication is successful, when the input is understood and there is enough of it, i + 1 will
be provided automatically’. In the fourth part, Krashen proposes that production ability cannot
be taught directly but rather “‘emerges’ over time, on its own”. (Krashen 1982, 21- 22)

Krashen’s final hypothesis is the affective filter hypothesis, which suggests that there exists a
filter that can either partially or entirely halt a person’s language acquisition. Krashen
provides an example in a scenario within which a teacher maintains a low-stress environment

in a classroom, meaning that the affective filters of students would be set to ‘low’ intensity
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and thus, the students should be able to acquire a high amount of acquired competence based
on the input provided (1982, 30-32).

Looking beyond Krashen’s findings, the 1980s were also a period during which the theory of
Universal Grammar saw essential developments and a period during which SLA research
further benefited from the integration with research in already established disciplines —
linguistics, sociolinguistics and discourse analysis (Ellis 2021,191-193). Ellis uses a fitting
description of ‘the expansion period’ for the 1980s, as ‘during this period SLA broadened the
scope of its enquiry considerably (Ellis 2021, 191).

The honourable mentions, which were excluded from the main summary provided by this
subsection on SLA research in the 1980s due to their comparatively lower importance for this
thesis, are Kellerman (1983) and Ringbom (1987) with their research surrounding language
transfer — the positive and negative influence of L1 in SLA, and Thomas (1983) and Blum-
Kulka, House, and Kasper (1989) with their additions to the field of second language
pragmatics — the study of how meaning is constructed and interpreted in communication
(Gass and Selinker 1992, 1-3; Ellis 2008, 51; Ellis 2021, 192).

1.2.3 The 1990s to where we stand today

The first half of the 1990s was primarily dedicated to the refinement of existing theories
which had their origins in previous decades, notably some hypotheses from Krashen’s
Monitor Model (Ellis 2021, 193). This decade also saw the rise to prominence of two new
perspectives on both SLA and language acquisition as a whole — the cognitive perspective and

the sociocultural perspective (Lightbown and Spada 2021, 112-123).

Swain and Lapkin found that researchers prior to the 1990s put a large emphasis on the role of
input while largely ignoring or denying the role of output (1995, 371). According to Hassan
(2022), Swain (1995) suggested in her Comprehensible Output Hypothesis that ‘output is just
as crucial as input, if not more so’ (2022, 6). Lightbown and Spada add that for Swain, it was
‘the demands of producing comprehensible output’ that ‘push the learners ahead in their

development (2021, 119).

The histories of cognitive psychology and language studies are closely interwoven, which is
apparent by the fact that Chomsky’s (1956) paper on the theory of language is considered to
be one of the publications that stood at the brink of modern cognitive psychology (Eysenck
and Keane 2020, 2). The cognitive perspective on language acquisition attempts to fill in the

blanks which were found in the theories and hypotheses of previous decades. Ellis suggests
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that this perspective ‘allowed for modularity’, that is, ‘the existence of different components
of language that are learned in different ways’ (1997, 71); thus, psychologists and linguists
used the knowledge from the expanding field of neurobiology to try to find which cognitive

processes played a role in language acquisition (Lightbown and Spada 2021, 113-123).

Due to their close relationship, three cognitive processes deserve to be listed together:
attention, awareness and noticing. All three processes have been closely examined and
mapped by Schmidt’s noticing hypothesis, which was formulated over the 1990s (Gass and
Selinker 2008, 248-249). In his hypothesis, Schmidt suggests that in order to acquire an L2,
the learner has to be ‘actively attending to’ (1994, 219, cited in Schmidt 1995, 18) the
instructions with which they are presented; thus, the learner has to engage their attention and

be aware of the instructions at the level of noticing in order to acquire L2 (1995, 1-10).

The role of memory was also closely examined within the cognitive perspective on SLA,
specifically, the engagement of declarative and procedural memory in L2 acquisition.
Declarative memory, or explicit memory, is primarily used to store information about unique
personal experiences, along with factual and semantic knowledge (Eichenbaum, 2004).
Procedural memory, or implicit, or also nondeclarative memory, saves information gathered
from repeated experiences, which a person can then automatically recall, often subconsciously
(Gabrieli 1998, 90). Lightbown and Spada (2021, 14) suggest that Anderson (1995) and
DeKeyser (1998, 2001, 2007) came to the conclusion that it is beneficial for an L2 learner to
practice language until the information about it moves from declarative to procedural
memory, enabling them to produce fluent utterances. Anderson and DeKeyser also suggest
that in later stages of learning, declarative memory becomes a hindrance in the fluency of
production (Lightbown and Spada 2021, 14).

The final perspective on SLA is the sociocultural perspective, which emphasises the role of
the L2 learner’s surroundings — the zone of proximal development — in the process of L2
acquisition. Lightbown and Spada (2021, 123) note that there is an apparent likeness to
Krashen’s comprehensible input hypothesis in that they both emphasise the importance of the
role of the L2 learner’s surroundings. The innovation of the sociocultural perspective lies in
that it adds a new dimension to the equation, that is, the role of learner’s internal self-
produced input, which they form as the result of their interactions with their surroundings —
this input is often called the private speech (Winsler 2009).
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The 2000s and onwards have been primarily defined by significant turns in many scientific
disciplines. In linguistics, this turn was seen in the complex dynamic systems theory, initially
presented by Larsen-Freeman (1994, in Hiver, Al-Hoorie, and Evans 2021). However, most
complex dynamic systems theory research was carried out throughout the 2010s (Hiver, Al-
Hoorie, and Evans 2021). The complex dynamic systems theory can be described as an
amalgam of theories, which views language learning as a fluid process of dynamic adaptation
(Cameron and Larsen-Freeman 2008, 157, cited in Weideman 2010, 231), which is highly
individual (Larsen-Freeman 2019, 68), and thus has to be approached in an individual manner

and with the expectation of constantly changing variables.

2 Critical Period Hypothesis
This chapter will primarily focus on the Critical Period Hypothesis (CPH) itself. Firstly, we

will look at the circumstances that paved the way for the formulation of the CPH; those are
Noam Chomsky’s ideas and the innatist perspective on SLA. Secondly, this chapter will
review the core of the CPH and selected terminology associated with CPH research.

2.1 Noam Chomsky - innatism, Universal Grammar and Generative

Grammar

As mentioned in a previous section dedicated to introducing the concepts of SLA theory, the
first widespread perspective on SLA was the behaviourist perspective, with its stimulus-
response interaction. The 1950s produced a fresh perspective on language acquisition, which,
until then, had been overwhelmingly dominated by a focus on the learner’s surroundings. The
parentship of this new perspective is most commonly accredited to Noam Chomsky, who, in
1957, presented his ideas in the Syntactic Structures (Olson, Faigley, and Chomsky 1991, 1-3;
Mitchell, Myles, and Marsden 2004, 32-52). With this new innatist perspective, a portion of
the focus within the studies of language acquisition was shifted to finding out how exactly a

learner contributes to the process of their language acquisition.

According to Mitchell, Myles, and Marsden, Chomsky directly critiqued two aspects of the
then-mainstream behaviourist approach. Firstly, Chomsky had an issue with the fact that, in
their approach, the behaviourists did not account for the fact that language learners can
produce new sentences which they have not learned directly — i.e. they used the rules of the
language system, rather than only mimic what they have observed, or heard. Secondly,
Chomsky pointed out that the existing theories on language acquisition could not properly

explain how language learners, especially children, can acquire language with the speed they
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do, considering that many structural properties of language are incredibly complex; thus, it
should not be possible to be acquired ‘on the basis of the samples of language to which
children are exposed’ (Mitchell, Myles, and Marsden 2004, 30-33). Taking these issues into
account, Chomsky developed his own theories, which tried to cover the gaps left by the

behaviourists.

‘Plato’s problem’ is the name some researchers, including Chomsky, use for the issue found
when observing the gap between the input a language learner is presented with and the
learner’s knowledge of many abstract principles beyond what they had been directly exposed
to (Slabakova 2021, 222-223). As was mentioned in a previous chapter, in the 1960s and
1970s, many researchers operated under the notion that there exists an internal faculty, which
Chomsky often called the language acquisition device (LAD). The LAD could be seen as, in a
way, similar to Krashen’s monitor — both the LAD and the monitor serve as a ‘constraint’
during the process of language production (Lightbown and Spada 2021, 109), albeit in a very
different manner. While Krashen’s monitor would be something that is acquired through
learning, the LAD would be a biological mechanism, which is present in all humans by
default (Liu and Liu 1998). This assumed existence of a universal internal device, built-in
within the brains of all humans, would be the core principle of the innatist perspective on

language acquisition.

Universal Grammar (UG) is a linguistic theory that was introduced by Chomsky in the
decades following his 1957 Syntactic Structures. The core of this theory lies within the
assumption that, in different languages, there exist grammatical principles, which are
universal among all of these languages. However, this does not mean that these principles
operate in the exact same manner, but rather that each language approaches these principles in

its own way.

Ellis (2008, 65-66) provides an example in the form of a comparison of how two languages,
in this case English and Japanese, use reflexives. Ellis’s example features the sentence ‘The
actress blamed herself’, where ‘actress’ is the reference to the reflexive ‘herself’. Ellis then
suggests we use another sentence: ‘Emily knew the actress would blame herself’. English, on
one hand, only allows for ‘local binding’ of reflexives - meaning that we can only use a
reflexive to refer to an element of a clause the reflexive is a part of; thus, we can assume that,
in the second sentence, ‘herself’ can only refer to ‘acctress’. On the other hand, Japanese

allows for both ‘local’ and ‘long-distance’ binding, meaning that the reference to ‘herself” in
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the second sentence could be either ‘Emily’ or ‘actress’ (Ellis 2008, 65-66). This example
shows that both English and Japanese recognise the principle of reflexive pronoun binding,
yet in each of these languages, this principle operates in a different manner. Chomsky and
supporters of the UG proposed that these universal patterns should be considered in the
studies of SLA. Thus, to improve L2 learning efficiency, we should identify these universal
principles, compare the ways in which they are present in different languages, and then stress
these differences when teaching languages. It is necessary to mention that the theory of UG
was built upon the assumption that the LAD exists in its presumed form (Lightbown and
Spada 2021, 20-21).

Next, we will take a look at an approach that Chomsky popularised rather than introduced -
Generative Grammar. With it, Chomsky tried to answer a crucial question, which aligns with
the general philosophy of Chomsky’s work: ‘How can a finite set of rules generate an infinite
number of sentences in a language?’ Somewhat paradoxically, it is challenging to precisely
define what generative grammar is, besides it being a set of grammar rules for language
production (Wasow 2003, 295-300).

To summarise, a good part of Chomsky’s work — be it hypotheses, theories, or any other
research- has been focused on answering this question: How can people have so much

knowledge about language, even if they are presented with so little data?

2.2 Defining the CPH and related terms

2.2.1 The age of acquisition and ultimate attainment

A common concept found within research is the age of acquisition, commonly defined as the
age of first exposure to a target language (Singleton and Ryan 2004, 44). Although this
definition is pretty universally shared, the definition of another term — ultimate attainment - is
a little more convoluted. Singleton and Ryan (2004) note that there is a debate about whether
ultimate attainment is a valid term. Cook comments on this issue by saying that ‘the question
of what ultimate attainment means in second language is not yet resolved’ (in Singleton and
Ryan 2004, 109). Granena and Long (2013) use the term ultimate attainment as meaning the
final point a person’s abilities reach. According to Granena and Long, this endpoint would be

the reaching of native-like levels within the target language (2013).

2.2.2 The Critical Period and the Critical Period Hypothesis
The existence of a critical period is an essential concept within the Critical Period Hypothesis

(CPH). Throughout the 1930s and onwards, an Austrian zoologist, Konrad Lorenz, carried out
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research on the ethology of ducks and geese. Lorenz found that during a very specific early
period in their lives, ducklings and goslings are prone to mimic the behaviour of their parents
through the process of imprinting (1935, 262). Although the term critical period was not
directly used in the early stages of Lorenz’s research, this period in the lives of ducklings and
goslings later came to be known as just that - the critical period (Tzschentke and Plagemann
2006).

The research within the fields of linguistics and didactics, which are both closely tied to
biology and neurobiology, adopted the concept of the critical period quite sometime later.
Two decades after Lorenz’s imprinting research, Penfield and Roberts (1959) saw that there
was a similar trend in human biology (Singleton and Ryan 2004, 406). However, it was Eric
H. Lennenberg who, based on his own findings, formally introduced the Critical Period
Hypothesis. Besides introducing the Critical Period Hypothesis, Lennenberg’s ‘Biological
Foundations of Language’ opened the door for a newfound focus on age-related SLA research
(Gass and Selinker 2008, 406). Singleton and Ryan add that ‘the idea of a critical period for

language acquisition was in the past accepted for the most part without question’ (2004, 4).

Similarly to the second language acquisition, the term critical period allows for a range of
ambiguity. As mentioned above, the concept of a critical period was not an invention of
linguists but rather an adopted term for an observation, akin to the observation produced in
zoology and ornithology, that there are critical periods in the developments of animals,
humans included, when animals are highly adept at acquiring specific skills, be it through the
process of mimicking their parents, or through the use of the previously mentioned innate
faculty. Lennenberg defines the critical period as a period in a person’s life after which
‘automatic acquisition from mere exposure to a given language seems to disappear, and
foreign languages have to be taught and learned through a conscious and labored effort’
(1967, 176, cited in Gass and Selinker 2008, 406). Lennenberg’s definition suggests that the
ultimate attainment of L2 can still reach native-like proficiency. We can recognise two forms
of the Critical Period Hypothesis: the ‘weak form’ and the ‘strong form’ (Birdsong and
Mollis, 2001). On one end of the spectrum, Oyama provides a comparatively stricter
definition of the critical period, defining it as a period ‘after which complete acquisition is
impossible or extremely unlikely’ (1982, 21, as cited in Patkowski 1990, 75). Oyama’s
definition could thus be considered as a critical period pertaining to the ‘strong form’ of the
Critical Period Hypothesis. On the other end of the spectrum, we can find a new term, the

sensitive period, which, as stated by Singleton and Ryan, suggests the existence of a period
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with a less dramatic drop-off in a person’s ability to acquire an L2 after its end (2004, 406).
The concept of the sensitive period would then be associated with the ‘weak form’ of the

Critical Period Hypothesis (Birdsong and Mollis, 2001).

According to Singleton and Ryan (2004, 33), as well as Gass and Selinker (2008, 406),
Lennenberg specifically identified that the critical period starts around the age of two and
ends around the age of 13-14. Lennenberg rationalised this finding by linking his
interpretation of a critical period with the gradual development of a brain’s lateralisation
(Singleton and Ryan 2004, 33). By lateralisation, we mean the specialisation of the brain’s

hemispheres to serve specific purposes.

The time frame during which the critical period takes place has been at the centre of much
discussion ever since Lennenberg proposed that this critical period takes place between the
ages of two and 13-14 (1967, 176). According to Johnson and Newport’s findings, the cutoff
for this critical period is roughly between the ages of 3 and 7 when it comes to fluency in
spoken production (1989). However, Johnson and Newport also note that there were many
variables that they did not fully account for in their studies (1989). Ruben (1997) partially
corroborated Johnson and Newport’s results. However, Ruben stated that it is only the critical
period for syntax that does indeed happen within the range mentioned by Johnson and
Newport in 1989. According to Ruben, the syntactic abilities decline after the 4th year of a
person’s life. Ruben further stated that the critical period for phonology happens way earlier,
according to Ruben, ‘between the 6th month of fetal life and the 12th month of infancy’ and
that the critical period for semantics ends way later, that is, sometime after the person reaches
the age of 15 or 16 (Ruben 1997). The second half of the 1990s and 2000s saw the
introduction of new data into the SLA and CPH research thanks to the developments in non-
invasive brain imaging (Heim, et al. 2019).

2.2.3 Non-invasive brain imaging

The study of the involvement of specific parts of the brain in language processing was not
pioneered by Lennenberg, as we can see when peering further into the history of
neurobiology, specifically the second half of the 19th century. In the 19th century, Broca
observed that patients with a specific kind of aphasia, nowadays called Broca aphasia, had
lesions on an area within the posterior part of their left frontal lobe. Based on this finding,
Broca deduced that this part of the brain must be responsible for language production (1861).

Similarly, in 1874, Wernicke associated another type of aphasia, this time the Wernicke
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aphasia, with an underdeveloped or otherwise impacted area in the temporal lobe of his
patients; thus, Wernicke concluded that this area was responsible for the comprehension of
language (Acharya and Wroten 2017). Both Broca and Wernicke based their research on
pathological findings. This trend of only using pathological findings was preserved in much
of the later neurolinguistic research, which meant that most data researchers had available to
them on the neurological development of the brain came from ‘head and brain injuries in
patients’ (Heim, et al. 2019). The 1990s saw the induction of a new potential into the field of
neurolinguistics, that is, the invention of functional magnetic resonance imaging - a form of
non-invasive neuroimaging technique which maps the changes of neural activity in the
patient’s brain (Heim, et al. 2019, 72-73). The introduction of functional magnetic resonance
imaging into linguistic research produced new findings, such as those made by Kuhl (2010),
who examined propositions made by innatists, such as Chomsky and Skinner, more than 50
years prior to her research, and found that a good part of them have stood up to the test of

time.
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PRACTICAL PART

3 Literature review

3.1 Literature review theory

Mares (2013, 429) suggests that there are two elementary types of literature reviews. The first
type of a literature review most commonly exists as part of a more extensive academic work —
specifically, it functions as an introduction to the existing research on the topic of the work.
This literature review is often used in bachelor’s, master’s or doctoral theses and often makes
up a major portion of their theoretical parts. The second type is a literature review serving as
its own fully self-contained academic work — the primary function of which is to map the

existing research within a selected field.

This thesis will contain both types of Mares’s literature reviews. For the purpose of this
thesis, it is helpful to define the primary aims and requirements of the latter type of literature
review. Mare$ identifies four necessary requirements for this type of literature review. First,
the author of the literature review should explain the relevancy of the topic of their review,
followed by the author selecting appropriate works which fit into the context of the review.
Afterwards, the author of the literature review should formulate appropriate research
questions, through which they then correlate the theoretical background of the review to the
contents of the reviewed works (Mares§ 2013, 436).

3.2 Methodology

The initial research was done within the online libraries of Web of Scholar and Scopus, using
a combination of keywords — age, second language, critical period, Critical Period Hypothesis
and ultimate attainment. The initial selection featured 37 studies and articles, but was then
further refined to seven studies, mostly through limiting the date of publication to be post
2015. This selection was then later supplemented with three more studies. This was done

mainly to provide a greater variety of data to the original selection.

The primary aim of this literature review is to provide an overview of SLA studies which
have produced findings that more or less disagree with the ‘strong version’ of the Critical
Period Hypothesis, which states that - there is an age of acquisition, after which the ultimate

attainment of L2 cannot reach native-like levels.
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This review will then further examine the results of the studies through answering three

proposed questions:

What terminology do the selected studies use for the concepts surrounding CPH? (age of

acquisition and critical period)
What are the aims of the selected studies and which methodologies did they use?

What are the findings of the selected studies?

3.3 Overview of selected studies

Saito (2013) set out to examine the role of age of acquisition in ‘language production
attainment’. Saito (2013) specifically focused on the production of word-initial /1/ in ‘high-
proficiency English-Japanese bilinguals’, which the study examined through three sets of
tests. By examining the results from the word reading, sentence reading and picture
description tasks, it was concluded that the age of acquisition does indeed play a role in the
ultimate attainment of L2 in spoken production. However, Saito (2013) found that the role of
the age of attainment was not as crucial as to warrant the use of the term critical period. The
results of the study instead suggest that the learning ability of L2 learners gradually slows
down with their age. In his proposal for future research, Saito (2013) says that his study did

not analyse the possible involvement of L1 in L2 acquisition.

This interaction of L1 and L2 in SLA was examined by Birdsong and Mollis (2001), who
carried out a cross-sectional study which had a very specific aim — to replicate ‘the exact
methods’ and use ‘the same materials’ as Johnson and Newport in their 1989 study, but to use
these methods and materials to examine a sample of L2 speakers with a different L1, and thus
challenge Johnson and Newport’s results which seemed to confirm the existence of a critical
period. While Johnson and Newport (1989) used Korean and Chinese L1 speakers, Birdsong
and Mollis (2001) used Spanish L1 speakers. While the study provides a general finding
suggesting a ‘negative correlation’ between L2 attainment and the age of learning onset, it
also comes to two important conclusions. Firstly, that a ‘near-native’ proficiency is possible
for late L2 learners, and secondly, that there is a significant importance of L1 in the ultimate

attainment of L2.

In his subsequent study, Saito (2015) expanded upon his first study by examining a much
more comprehensive array of determinants. This second study examines a similar set of L2

speakers — English L2 speakers with Japanese as their L1. However, the aim of the study was
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extended to include the examination of ‘accentedness’ (linguistic nativelikeness) and
‘comprehensibility’ (ease of understanding), but also the focus group’s segmental, prosodic,
lexical and grammatical proficiency. The study’s findings confirmed that there is an apparent
advantage in early L2 exposure but also that this advantage is not as significant in many areas
of SLA. On the one hand, the areas which, according to the study’s results, feature a
significant negative correlation between age and native-like ultimate attainment are prosody
and pronunciation. On the other hand, the results for speech rates, vocabulary, and grammar
show either no difference or a very mild difference between early L2 learners and late L2
learners. It is thus implicated that late L2 learners can achieve native-like levels in a second
language, and thus, that age is not the only deciding factor in the ultimate attainment of L2.
This study also expands upon the issue raised in Saito’s first study by acknowledging that the
influence of L1 in L2 learning is significant, but also that there is an apparent reciprocity in

this relationship, with L2 having an effect on a learner’s L1.

Wang, Liang, and Chen (2023) carried out a study focused on response times in various tasks
in groups of L1 Chinese students with an early and late age of acquisition in English as their
L2. The primary aim of the study was to find how important both the L1 and L2 ages of
acquisition are in SLA. The central premise of the tasks within the study was the
identification of words based on whether they are actual words. In later stages, this was done
based on whether the words lexically and semantically fit into presented sentences. The study
found in the first two of its three experiments that, regardless of their age, participants had
faster response times and more accurate guesses when identifying words they had acquired at
earlier phases of L2 acquisition. In its last experiment, the study found that when identifying
shorter words, the ages of acquisition of either language had almost no effect, while when
identifying longer words, the early learners of L2 had significantly better results. The main
findings of this study for this review are that the ages of L1 and L2 acquisition have varying
effects on the ultimate attainment of L2 depending on the criteria we examine and that there is

very little interaction between these two ages.

The interaction of L1 and L2 is also examined by Pfenninger and Singleton (2019) in their
study focusing on bilinguals who learned German and French in primary school and later
started acquiring English as their L2. Thanks to the unique situation of Swiss bilinguals, the
study was able to use a giant focus group and, thus, produce results that were less prone to
small sample size bias. The study was also fairly unique thanks to its focus on the function of

family in L2 learning, which Pfenninger and Singleton found to be crucial in the outcome of
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L2 learning. Thanks to its longitudinal character, the study was able to compare the language
progress of the focus group of bilinguals to that of the control group of monolinguals over the
span of five years. The results of the study suggest that when it comes to the age of
acquisition, it was much more important for the ultimate attainment of English in bilinguals
than in monolinguals. Another conclusion we can draw from the results of the study is that
while an early start in L2 learning seemed to be of an advantage at the beginning of the study,
the results of early and late learners did level out towards the end of the study; thus,
suggesting that early age of acquisition is not the be-all-end-all in the ultimate attainment of
L2.

Bilingualism and its role in L2 acquisition are also examined by Gottardo, Al-Janaideh,
Paradis, Soto-Corominas, Chen, and Amin (2023), who aimed to find whether the age of
acquisition has an impact on the acquisition of English in Syrian refugees who arrived in
Canada and only started learning English as an L2 upon their arrival. This study thoroughly
examined both the L1 and L2 abilities of the focus groups, which were represented by
children ages six to eight and nine to thirteen. Similarly to Pffeninger and Singleton (2018),
Gottardo, Al-Janaideh, Paradis, Soto-Corominas, Chen, and Amin (2023) suggest that the role
of age is often exaggerated when it comes to SLA. Besides its primary finding about the age
of acquisition, the study also found that the older group of children was more prone to use
their L1 knowledge in their studies of L2, thus implying that it might be helpful to leverage
this fact in the L2 teaching of older learners. It is important to note that the results also
revealed that the participants within the ‘older’ group had noticeably higher levels of L1

knowledge, which could have played a role in them using this knowledge more in SLA.

Another study which includes the L1 and L2 interaction in SLA is that of Stalhammar,
Hellstrom, Eckerstrom, and Wallin (2022), who conducted a study on ‘Swedish speakers from
34 different countries’. This large variety in the participants’ national background suggests
that there was also a massive variety in L1 of these speakers, which prompted Stdlhammar,
Hellstrom, Eckerstrom and Wallin (2022) to divide the learners L1 into their language groups
— i.e. Germanic, Italic-Romance, Finno-Ugric, Slavic and ‘other’. While the main aim of the
study was to examine how non-native speakers perform in a naturalistic use of Swedish when
compared to native speakers, the study also produced useful findings when it comes to the L1
to L2 transfer. Swedish L2 learners, whose L1 is part of the Germanic family of languages,
performed better in most of the neuropsychological tests they were presented with, while

those with L1 belonging to the Slavic family of languages performed comparatively worse in
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these tasks. This finding may suggest that the L1 to L2 transfer is more efficient when the two
languages are closely related — i.e. Swedish and other Germanic languages. In contrast with
the findings of Gottardo, Al-Janaideh, Paradis, Soto-Corominas, Chen, and Amin (2023),
Stalhammar, Hellstrom, Eckerstrom, and Wallin (2022) found a reverse impact of age of
acquisition on L1 to L2 transfer, that is that the later the L2 learners age of acquisition is, the
less likely they are to use their L1 knowledge in L2 acquisition.

Dollmann, Kogan, and WeiBBmann (2019) examined L2 learners of another Germanic
language, German. The primary aim of this study was to examine whether the CPH can be
considered a valid hypothesis by looking at the acquisition of spoken L2 proficiency. Through
a longitudinal study carried out on immigrants to Germany, Dollmann, Kogan, and
Weilmann (2019) found that there is some merit to the CPH, with participants with lower
ages of arrival having consistently better scores than those with higher ages of arrival.
However, we can also conclude from the results that other factors may play a more important
role in L2 acquisition - notably individual cognitive abilities, the learning strategies used in

SLA and the learner’s environment.

The study of Friederici, Steinhauer, and Pfeifer (2002) investigates syntactic L2 acquisition
with a different approach than all previous studies in this review - using non-invasive brain
imaging, specifically event-related brain activity. What also sets this study apart is that it does
not use an existing language but rather a language explicitly constructed to be used in this
study called BROCANTO. The study’s focus group was taught this new language through a
board game designed to serve as an equivalent of natural language acquisition. The use of
artificial language, alongside the use of non-invasive brain imaging, allowed for results which
can rarely be reproduced in more traditional studies. Rather than examine proficiency in
ultimate L2 attainment, the study sought to find whether there are similar differences in the
event-related brain activities in the groups of non-proficient natural L2 learners vs. proficient
natural L2 learners and similar groups of artificial L2 learners. Along with the finding that the
waves within the pairs of groups were, in fact, similar, the study also found that the age of
acquisition in any of the groups did not play a significant role.

Similarly to Friederici, Steinhauer, and Pfeifer (2002), the study carried out by Legault, Grant,
Fang, and Li (2019) used non-invasive brain imaging. However, Legault, Grant, Fang, and Li
(2019) carried out a longitudinal study on Spanish L2 speakers across two semesters of them

learning this L2 in order to observe the long-term effects that language acquisition has on the
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structure of the brain. The study used two types of non-invasive imaging. Firstly, structural
magnetic-resonance imaging was used to track changes in brain structure, such as increases in
‘grey matter volume’ and changes in the structure of gyri associated with language
production. The structural imaging showed a higher amount of brain changes in L2 learners
with a lower age of acquisition, thus indicating a higher amount of neuroplasticity, which then
decreases with age. Secondly, functional magnetic resonance imaging was used to track
changes in ‘functional connectivity’ and showed a similar trend to structural imaging within

the association of age and rate of changes.

3.4 Definitions of the age of acquisition

The authors within the selected studies do generally agree on a similar definition of age of
acquisition. However, some authors add certain specifics to their definitions, which often
leads to changes in the used terminology. It is also helpful to note that many authors of the

studies tend to use existing definitions for the age of acquisition or terms synonymous with it.
Seven of the studies directly use the term age of acquisition.

In his first study, Saito (2013) defines the age of acquisition as ‘the first intensive exposure to

the target language’. This definition is then also used for Saito’s (2015) second study.

Wang, Liang, and Chen (2023) adopt the definition of the age of acquisition from Rochford
and Williams (1962), that is, ‘the age at which people learn a word, which is a robust variable

affecting word recognition’.

Legault, Grant, Fang, and Li (2019) note that the term age of acquisition ‘describes the age at

which a participant first learned a new language’.

Gottardo, Al-Janaideh, Paradis, Soto-Corominas, Chen, and Amin (2023) prefer the definition
of age of acquisition used by Birdsong (2006), that is, ‘the age at which a learner becomes
immersed in an L2 environment, where the L2 is the dominant societal language’. Gottardo,
Al-Janaideh, Paradis, Soto-Corominas, Chen, and Amin (2023) also use the age of arrival in

their study, which they use interchangeably with the age of acquisition.

Friederici, Steinhauer, and Pfeifer (2002) use the terms age of exposure and age of acquisition
synonymously throughout their study, although they do not provide definitions for either of
them. We can still deduce that they use these terms to refer to the age of the first exposure to
L2.
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In their study, Birdsong and Mollis (2001) use a plethora of terms besides the age of
acquisition — age of learning onset, age of L2 immersion, age of arrival and age of first
exposure. While the definitions for each term are not provided, they are all used almost

synonymously to refer to the age of first direct exposure to L2.

Pfenninger and Singleton (2019) also use a battery of different terms — age of onset, age of
foreign language learning, age of exposure, age of foreign language acquisition onset - which

all refer to the same concept, that is, the age of first direct exposure to L2.

Dollmann, Kogan, and Weiimann (2019) use the terms age of learner and age of onset in
their study. They do not provide definitions for these terms, but we can again deduce their
meaning based on the context in which they are used. Thus, the age of the learner refers to the
current age of the examined L2 learner at the time of the study, while the age of onset refers

to the age of initial exposure to the L2.

3.5 Definitions of the critical period

Within the selection of studies, only six studies either directly use the term critical period or

work with a synonymous concept.

Saito (2013) embraces DeKeiser and Larson-Hall’s definition of a critical period, that is, ‘the
concept of an endpoint, a point beyond which learning becomes difficult or impossible’
(2005, 97, as cited in Saito 2013). In Saito’s (2015) second study, the term is not defined, but
it can be assumed that Saito works with the same definition as in his first study.

Another study that directly includes the critical period is Birdsong and Mollis’s (2001) study.
In their study, Birdsong and Mollis (2001) use the critical period alongside the sensitive
period, which they use interchangeably, both referring to the comparatively stronger version
of the period, that is, a period after the end of which ‘the linguistic competence ultimately
attained by the subject under study has proved to be deficient’ (Eubank and Gregg 1999, in
Birdsong and Mollis 2001).

A similar vision can be found in the study of Dollmann, Kogan, and Wei3mann (2019), who
also use the sensitive and critical periods interchangeably, both referring to the age ‘after

which native-like proficiency is less likely’ in the learning of L2.

While they do not directly mention the critical period, Stdlhammar, Hellstrom, Eckerstrom,

and Wallin (2022) work with the concept of the critical period. That is, Stdlhammar,
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Hellstrom, Eckerstrom, and Wallin (2022) acknowledge in their results that there is an age
after which L2 acquisition is more difficult.

3.6 Aims and methodologies of the selected studies
The studies within this part will be sorted into two groups based on whether they are
longitudinal or cross-sectional studies. The studies within each group will be described based

on their aims, the methodologies they used, and the results they produced.

3.6.1 Cross-sectional studies
Seven out of the ten studies, thus a majority, fall within fall under the classification of cross-
sectional studies.

Aims of cross-sectional studies

The primary aim of Gottardo, Al-Janaideh, Paradis, Soto-Corominas, Chen, and Amin’s
(2023) study was to investigate the role of age in L2 acquisition of children who are, outside
of their family life, significantly immersed in the environment of their L2. Stilhammar,
Hellstrom, Eckerstrom, and Wallin’s (2022) aim was to examine the effects of L2 learning on
neuropsychological performance. For Friederici, Steinhauer, and Pfeifer (2002), the goal was
to investigate the relation between specific brain activity patterns during language learning
and the age of language acquisition. Wang, Liang, and Chen (2022) examined the effects of
age of acquisition on the processing speed of L2 words. Saito’s (2013) first study sought to
find the effects of age on the phonological acquisition of a specific consonantal sound. Saito’s
(2015) later study extended this search to a much wider array of markers of phonological
proficiency, but also to other linguistic domains — notably vocabulary, semantics and
grammar). The study which stands out in its aim within the cross-sectional studies is that of
Birdsong and Mollis (2001), whose sole aim was to reexamine the postulate of a previous
study carried out in 1989 by Johnson and Newport.

Methods used in cross-sectional studies

In the initial phase of their study, Wang, Liang, and Chen (2023) used questionnaires in order
to determine the ages at which the participants in their study learned specific words. During
all three experiments of the study, the participants were sat in a ‘quiet room’ under very
particular conditions — i.e. facing the screen at the exact same angle and being seated at the

exact same distance from the screen, with the parameters of the screen and text presented on it
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being the exact same for every participant. Each experiment then consisted of a different task,

which was carried out under the same conditions listed above.

As the participants of their studies were purely children, Gottardo, Al-Janaideh, Paradis, Soto-
Corominas, Chen, and Amin (2023) distributed questionnaires to the parents of the
participants, surveying for information such as the age of arrival of the ‘Syrian refugee’
children to Canda, or the prior schooling of participants in both L1 and L2. Both the tests and
the testing conditions were set according to both the American Psychological Association and
Canadian Psychological Association. The participants were administered both Arabic (L1)
and English (L2) tests, which examined their performance in five separate abilities — word
and pseudoword reading, phonological awareness, morphological awareness, vocabulary and

non-verbal reasoning.

The two other studies which utilise immigrants to Canada are those of Saito (2013, 2015),
who used purely L1 Japanese speakers with English as their L2. The 2013 study featured only
oral tasks, which were focused on the participants’ correct pronunciation of word-initial /1/ in
both spontaneous and controlled situations. This 2013 study used a set of three task, which
were meant to elicit the use the consonantal sound. In his 2015 study, Saito uses a similar
methodology, yet this time shedding the focus on the word-initial /1/, and rather examining a
number of other aspects of L2. The tests were designed to determine the participants’

proficiency in many areas of L2 - phonological, vocabulary, grammar and semantics.

Stalhammar, Hellstrom, Eckerstrom, and Wallin (2022) conducted their study on 322
participants, who were selected from over 30,000 participants in the Swedish
CArdioPulmonary biolmage Study. The final 322 participants were then presented with a
‘battery’ of standardised neuropsychological tests aimed at testing the participants’ reaction

speed, attention and memory. The results were then processed through a statistical analysis.

Birdsong and Mollis” (2001) study mimicked the methodology of Johnson and Newport’s
1989 study, which means their study used a similar amount of early and late L2 learners with
a similar mean age of acquisition as the Johnson and Newport study. The two groups of
learners were then presented with the original 1989 questionnaire and tape with tests. The
only difference was in the judges of the tests, which were a different set of native English

speakers.

Possibly the most intriguing of the studies when it comes to methodology, the study of
Friederici, Steinhauer and Pfeifer (2002) constructed an artificial language called
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BROCANTO specifically for the purposes of the study. This artificial language, which
consisted of a ‘limited 14-word vocabulary’, was structured to be similar to natural languages
in its grammatical rules. The study featured two groups, one which was not taught
BROCANTO, and a second group which was taught the rules of BROCANTO through a
tabletop game, which was, again, created specifically for the purposes of this study. The game
was designed to mimic the way L2 is learnt in a natural setting. The participants from both
groups were then presented with exercises in which they were meant to identify the
grammatical correctness of sentences in BROCANTO while simultaneously having their

electrical brain potentials measured.

3.6.2 Longitudinal studies
The studies of Dollmann, Kogan, and Weimann (2020), Pfenninger and Singleton (2019)
and Legault, Grant, Fang, and Li (2019) used the longitudinal approach in their SLA studies.

Aims of longitudinal studies

For Dollmann, Kogan, and Weimann (2020), the aim was to establish the individual
importance of language aptitude, general cognitive factors and contextual factors in L2
learning. Further, Dollmann, Kogan, and Weilimann (2020) wanted to examine whether CPH
is a valid theory in its most extreme form. Pfenninger and Singleton’s (2019) aim was to
investigate the claim of ‘laypeople’ that ‘starting L2 instruction early yields linguistic
advantages.” The aim of Legault, Grant, Fang, and Li (2019) was to examine structural
changes in the brains of L2 learners over a period of time during which they were gradually

acquiring L2.

Methods used in longitudinal studies

Dollmann, Kogan, and Weimann (2020) used data from ‘the German extension of the
Children of Immigrants Longitudinal Survey in Four European Countries’. The survey was
carried out in yearly intervals over the span of 6 years. The primary method used in this study
was face-to-face interviews, which served to determine the spoken proficiency of participants
in the study.

In the study of Pfenninger and Singleton (2019), the participants were sorted into four groups.
The first group consisted of Swiss monolinguals with German as their L1, while the second
group consisted purely of bilinguals with native-like proficiency in another language besides

German. The third group were also bilinguals with German as their L1, this time with a lower
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proficiency in another language. Lastly, the fourth group consisted of immigrants to
Switzerland who had acquired proficiency in German as their L2. Participants in all four
groups were learning English as their L2. In the initial stages of the study, questionnaires
were distributed to the parents of the participating children in order to ascertain external
factors in the children’s acquisition of English L2. A set of tests was used to examine
proficiency in various areas of English L2 learning — i.e. listening comprehension, lexical

richness and fluency of spoken production.

Legault, Grant, Fang, and Li (2019) used a relatively small sample of 24 L2 learners of
Spanish. The entire group consisted of native English speakers. The study consisted of two
sessions, with the second session occurring four months after the first session. In the first of
the two phases of the study, participants were presented with four separate linguistic tasks.
The first was a language decision task, in which the participants decided on the correctness of
presented words in Spanish and English, followed by a second task, which focused on the
‘semantic judgement’ abilities. In the third task, the participants were presented with a pre-
existing vocabulary test originally designed by Dunn, Padilla, Lugo and Dunn in 1986
(Legault, Grant, Fang, and Li 2019). Lastly, the ‘language history questionnaire’ was used to
assess the participants’ linguistic background and age of acquisition. In the second phase of
the study, the ‘Flanker test’ and a ‘letter number sequencing task’ were used to measure the
cognitive abilities of the participants. The participants' brain activity was measured
throughout all of these tests using functional magnetic resonance imaging, later followed by a

structural magnetic resonance imaging at the end of each session.

3.7 Selected findings

There is a portion of authors who, albeit with a range of explicitness, disagree with the
primary thesis of the CPH, that there is an age after which attaining native-like proficiency is
impossible or even just harder. An extreme account of CPH critique can be found in the study
of Birdsong and Mollis (2001), who conducted their study as a direct response to a study
supporting the existence of a critical period. Birdsong and Mollis (2001) thus replicated the
initial study and found that it needed to be revised, as their study produced results directly

disproving the existence of a critical period.

The findings of both of Saito’s (2013, 2015) studies indicate that the age of acquisition does
play some role in the SLA. However, similarly to Birdsong and Mollis (2001), Saito’s

findings do support the notion that the CPH is not completely correct, albeit in a less
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pronounced manner. Saito's results show a gradual decline in language learning abilities,

which may lead to an eventual inability to reach native-like levels of L2.

Another direction of findings which deserves to be examined is the notion that while there
may be an age factor, other factors play either a similarly significant, or more significant role
in the effectiveness of L2 learning. Wang, Liang, and Chen’ (2023) and Pfenninger and
Singleton’s (2019) studies both found that the role of family and its support can be one of
these key factors. Dollmann, Kogan, and Weifimann (2020) findings suggest that an essential
factor in L2 learning is feedback and the form of instructions, with which the learner is

presented.

We can also deduce from the findings of the neuro-linguistic studies, that L2 learning induces
changes in the brain structure, especially changes in areas of the brain responsible for
language comprehension and language production (Legault, Grant, Fang, and Li 2019).
Similary, the process of L2 acquisition also appears to cause changes in the internal wiring of
the brain (Legault, Grant, Fang, and Li 2019; Friederici, Steinhauer, and Pfeifer 2002). Lastly,
the study of Legault, Grant, Fang, and Li (2019) found no significant different based on the
age of learners, while Friederici, Steinhauer, and Pfeifer (2002) did find that the younger the
participants in their study were, the more pronounces the changes in brain strain were for

them.

Other results suggest that there exists the concept of a language transfer, notably L1 to L2.
Interestingly, the studies of Wang, Liang, and Chen (2023), Gottardo, Al-Janaideh, Paradis,
Soto-Corominas, Chen, and Amin (2023) and Stalhammar, Hellstrom, Eckerstrom, and
Wallin (2022) all find an interaction of L1 and L2, yet for some this interaction is positive,
and for others it is negative. Similarly, the results of all three studies put a different level of

emphasis on the importance of L1.
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CONCLUSION

While a popular theory among the layperson community, the Critical Period Hypothesis in
second language acquisition has been thoroughly examined throughout the almost six decades
of its formal existence. However, as is apparent throughout the ten studies included in this
literature review, the academic community has yet to reach a consensus on whether the CPH
has survived the test of time. Even just looking at the terminology used in the reviewed
studies and other publications seen throughout this thesis, many authors use different terms
for the same concepts, notably the age of acquisition and the critical period, thus making the

issue even more challenging to navigate.

To consider age as the sole determinant of an L2 learner’s success is, by many, considered to
be a thing of the past. However, in the reviewed studies, we can observe a contrasting range
of opinions and results on this matter, which may suggest that age is not the be-all-end-all of
all the factors in SLA. The role of L2 learner’s environment plays a major role in many of
these studies. This environment is often represented by the learner’s family and friends. The
environment is proposed to have various levels of impact on the process of L2 learning, with
the results of some studies suggesting that it overshadows the role of age in SLA. A similar
role is accredited to the input that a learner receives throughout the process of L2 learning, be

it a structured or non-structured input.

The research within the study of SLA has benefited from the use of functional magnetic
resonance imaging and other non-invasive brain imaging techniques, allowing researchers to
observe new data that the researchers during the early years of CPH did not have available. It
is thus surprising that some of this new research supports some of the older hypotheses, albeit
not in their entirety. This is also a case for the CPH, as can be evident in some of the selected
findings, which hint towards at least a partial confirmation of Lennenberg’s proposition that

neuroplasticity declines with age.

Although a staggering number of studies are available within the field of SLA, the concept of
the L1 to L2 language transfer is an area of L2 acquisition that deserves to be examined more
thoroughly. The findings of the selected studies appear to be split as to whether the effect of
L1 is a positive or a negative factor in L2 acquisition.

Lastly, as is apparent in the neurolinguistic studies, new methods can often yield fresh results
but can also shed light on issues hindering the progression of the field of SLA. We can thus

only wish that the future holds new developments in brain imaging and other screening

38



methods, which would provide even more valuable results and allow us to solve some of the

puzzles which the learning processes represent.
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RESUME

Tato bakalaifska prace se zabyva problematikou hypotézy kritického obdobi v ramci
osvojovani ciziho jazyka. Toto téma bylo zvoleno z toho divodu, Zze v dostupné literature je
relativné ziejmy rozkol autord, at’ uz pohliZime na rozmanitost v terminologii, jeZ je Casto
uzivana v kontextu studia této problematiky, ¢i na rozkol v hierarchii dilezitosti jednotlivych
faktorti pfi osvojovani ciziho jazyka. Hlavnim cilem této prace je poskytnout Ctenari nahled
na tuto problematiku pomoci piehledové studie zamétené na publikace, které svymi vysledky
alespon do jisté miry vyvraci hypotézu kritického obdobi v rdmci osvojovani cizich jazyka.
Tyto publikace byly zvoleny tak, aby byly s rtiznymi piedpoklady, a jez se zamétovaly na

rizné oblasti osvojovani cizich jazykd.

Tato prace je rozdélena na dv€ hlavni ¢asti, tedy, na cast teoretickou a ¢ast praktickou.
Teoretickd ¢ast je slozena ze dvou kapitol. Prvni kapitola je dale rozdélena na dvé
podkapitoly. Prvni z téchto podkapitol se vénuje definicim pfislusicim ke konceptiim, jez jsou
Casto propojovany s osvojovanim ciziho jazyka. Definice osvojovani druhého jazyka je zde
rozdélena do dvou Casti - tj. osvojovani a druhy jazyk, jejichz definice v anglictiné piinasi
mnoho potizi, at’ uz kvili své polysémii, tak kvili rozchdzejicim se definicim v publikacich

mnoha autoru.

Druhé podkapitola kapitoly prvni se vénuje historii vyzkumu v osvojovani cizich jazykt. V
pribéhu této podkapitoly lze najit historicky piehled formalnich pohledi na osvojovani cizich
jazyku - tj. behavioristicky, inatisticky, kognitivni a socio-kulturni. V rdmci této podkapitoly
téze nalezneme vysvétleni zakladnich pojmii pouzivanych v ramci studia osvojovani cizich
jazyku, jako je naptiklad uceni (learning), osvojovani (acquisition), pofadi osvojovani (order
of acquisition), jazykovy vstup (input) a vystup (output), explicitni a implicitni pamét
(declarative and procedural memory), a jiné. Tato druhd podkapitola je ¢lenéna do tii sekei,
jez se kazda vénuje jinému obdobi historie vyzkumu, a stejné tak jinym konceptiim jez jsou s
timto vyzkumem spojeny. Vyraznd c¢ast podkapitoly je veénovana vyzkumu Stephena
Krashena. Ackoliv mnohé z jeho hypotéz jsou jiz dnes vyvraceny, jejich vliv na vyzkum v

rdmci oboru osvojovani cizich jazykt je nezpochybytelny.

Druhé kapitola teoretické casti se poté jiz prevazné vénuje hypotéze kritického obdobi pro
osvojovani cizich jazykl. V ramci prvni podkapitoly této druhé kapitoly nejprve najdeme
nahled na myslenky konkrétnich autorli, jez napomohly vzniku hypotézy kritického obdobi

pro osvojovani cizich jazykt. Jmenovité jde prevazné o mySlenky Noam Chomskyho, jez
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oteviely pomyslna vratka pro hypotézu kritického obdobi. Relativni diraz je zde kladen na

individudlni myslenky, které byly pozd¢ji vyuzity pravé v hypotéze kritického obdobi.

Druhé podkapitola druhé kapitoly se zamétuje na definovani terminologie, jez je spojena s
hypotézou kritické periody v osvojovani cizich jazykl. Tato terminologie je zvolena pfimo
pro vyuziti v praktické ¢asti této prace. V této podkapitole I1ze nalézt vysvétleni nasledujicich
terminQ: kritickd perioda (critical period), vék osvojeni ciziho jazyka (age of acquisition),
vysledna uroven znalosti ciziho jazyka (ultimate attainment). Posledni ze sekci této
podkapitoly se vénuje neinvazivnim zobrazovacim technikdm, jmenovité funkéni magnetické

rezonanci (functional magnetic resonance imaging).

Praktickd cast je pak obsazena v treti kapitole, a je rozdélena na osm podkapitol. Prvni z
téchto podkapitol se vénuje teoretickému pojeti prehledovych studii, s dirazem na rtzné
naleZitosti, jez by pfehledova studie méla mit. V druhé z téchto podkapitol jsou vydefinovany
specifika pfehledové studie. Konkrétné se zde hovoii o zplisobu, kterym byly studie
selektovany, a dale o vyzkumnych otdzkéch, které byly formulovany pro analyzu obsaZenou v
nasledujicich sekcich. Tyto otdzky maji za cil poskytnout kostru pro dalsi analyzu. Prvni z
téchto otazek vyslovuje cil piehledové studie zjistit, pokud autofi studii pouzivaji podobnou
terminologii, kdyz hovoii o konceptech spojenych s osvojovadnim cizich jazykl. Dalsi dvé
otazky jsou pak zamétfeny na prvotni cile studii, vyzkumné metody pouzité ve studiich, a

nakonec zavéry, ke kterym autofi studii dosli.

Tteti podkapitolu tfeti kapitoly se zabyva piehledem studii. V ramci tohoto pfehledu je mozné
najit obecné informace o jednotlivych praci, véetné diavodii, pro¢ dané prace byly pro tuto

piehledovou studii zvoleny.

Ctvrta podkapitola pohlizi na zplisoby, kterymi vyzkumni pracovnici pouZivaji pojem vék
osvojeni ciziho jazyka (age of acquisition). V této kapitole se 1ze dozvédét, Zze vétSina studii
bud’'to pfimo pouziva tento termin, nebo alesponl pracuje s konceptem, ktery by odpovidal

definici tohoto terminu.

Pata podkapitola je velmi podobna podkapitole predchozi ve svém cili. Timto cilem je
tentokrat odhaleni toho, pokud vyzkumni pracovnici pouzivaji termin kriticka perioda (critical
period) pti zkoumani studia cizich jazyki. Zjisténim této podkapitoly je skutecnost, Ze jen
velmi mald frakce studii pouzivd tento termin. Nékteré studie dokonce voli alternativni

termin, jako je napiiklad citlivé obdobi pro osvojovani ciziho jazyka (sensitive period).
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Sesta podkapitola je zaméfena na prifezové studie, coz jsou studie, které si nejprve zvoli své
ohniskové a kontrolni skupiny, na kterych poté testuji své hypotézy v ramci jednoho sezeni.
Vyhoda téchto studii spoc¢iva v jejich potencidlu vytvoftit obrovské mnozstvi dat, s relativné
nizkou naroc¢nosti pro vyzkumné pracovniky, ktefi se nemusi zabyvat tim, jestli se uCastnici

studii vrati na opakovana sezeni. Tyto studie jsou v této studie zastoupeny vétsSinove.

Sedma kapitola je vé€novana studiim longitudindlnim. Tyto studie jsou typické svym
dlouhodobym charakterem. Ackoliv ndroc¢nost jejich provedeni je vysokd, tyto studie
poskytuji nepostradatelnd data pro vyzkum osvojovani cizich jazyki, jez je téméf vzdy

zalezitosti dlouhodobou.

Osma podkapitola shrnuje zavéry, jez vyvstavaji z vysledkt vybranych studii. Z vysledkt
studii je mozné vyvodit hned né€kolik zavéru. Prvnim z nich je to, ze autofi se i po témet 60
letech formalni existence lingvistiky nejsou schopni shodnout na diilezitosti véku ve studiu
cizich jazykt. Neékteii autofi vidi veék jako relativné nepodstatny, zatimco jini ho vidi jako
hlavni faktor v ptredpovidani GispéSnosti osvojovani cizich jazykl. Dal$im z téchto zavéru je,
ze mnozi autofi vidi prostfedi, ve kterém se dany Cloveék uci cizimu jazyku, jako velice
dalezitou slozku osvojovani jazyki. Dalsi studie poté vidi jako rozhodujici roli matefského

jazyka, jez stoji v poptedi konceptu jazykového ptenosu (language transfer).

Vysledkem této piehledové studie je tedy zavér, ze ackoliv studii a publikaci vénujicim se
osvojovani cizich jazykl je nespocet, autofi se jen zfidka shoduji na svych zévérech. Ve svém
uplném zavéru pak prace navrhuje, Ze modernizace oboru, kterd je patrnd napiiklad v
existenci oboru neurolingvistiky, muze znamenat piival novych poznatki v blizké

budoucnosti.
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APPENDIX — Table of studies featured in the literature review

Study Linguistic branch | Aims Methodology Findings

Saito, K. (2013). Age Effects on Phonology To find the effects of age | Oral tasks which elicited the use of Critical Period Hypothesis is too strict,
Late Bilingnalism: The in phonological 1 Cognitive Aging Hyvpothesis 1z much
Production Development of /1/ production of word-initial more plavsible

bv High-Proficiency Japanese 1

Learners of English.

Dolimann, T, I Kogan, & ML Pragmatics To establish the A six-vear study. There is a significant role of individual
Weibmann (2020). Speaking importance of language Primarily used face-to-face cognitive abilities, learning strategies
Accent-Free in L2 beyvond the aptitude, general interviews vsed in SLA, and the learner’s

Critical Period: The cognitive factors and environment in the process of L2
Compensatory Role of contextual factors in L2 learning.

Individual Abilities and learning

Opportunity Structures.

Birdsong, D, & M. Molis (2001). | Psvcholinguistics | To reexamine the results Recreation of Johnson and Newport's | Wear native-like proficiency is possible
On the Evidence for of Johnson and Newport's | (1989) study. The same for late learners

Maturational Constraints in (2019 study questionnaires and original tapes for | Positive L1 to L2 transfer
Second-Language Acquisition. tests

Wang, J. L Liang. & B. Chen Sociolinguistics To observe the effects of | Three experiments all testing reaction | There is a two-way interaction of L1 and
(2023). The Age of Acquisition age of acquisition on the speed of participants L2, with the strength of each interaction
Effect in Processing Second processing speed of L2 fluctuating when we examine it under
Language Words and Its words spectfic criteria

Relationship with the Age of

Acquisition of the First

Language.

Friederici, A D K. Steinhaver, & | Svntax, To investigate the relation | Designed an artificial language Age of acquisition does not plav a major
E. Pfeifer (2002). Brain neurolinguistics between specific brain BROCANTO for the study. Taught role in L2 acquisition. L2 learning

Signatures of Artificial
Language Processing: Evidence
Challenging the Critical Period
Hypothesis.

activity patterns during
language learning and the
age of language
acquisition

the language through a board-game.
Tested identification of grammatical
correctness

changes the brain’s wiring.
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Study Lingustic branch | Aims Methodology Findings
Pfenninger, 5. E., & D. Singleton | Sociolinguistics, To investigate the claim Used questionnaires in initial stages Early start can be an advantage, the older
(2019). Starting Age psycholinguistics | ©f 1aypeople” that to determine backzround the learner is, the more does proficiency
Overshadowed: The Primacy of ..mnnd.b.m L2 Ewﬁnﬁow information. level-out

\ . . early vields linguistic . L
Differential Environmental and advantages.’ Tests examined listening
Family Support Effects on h comprehension, lexical richness and
Second Language Attainment in fluency of production
an Instructional Context.
Stalhammar, J, P. Hellstrém, Ch. Lexicology, To examine the effects of | Used a battery of neuropsychological | L1 to L2 transfer is more pronounced
Eckerstrém, & A. Wallin (2022). neurolinguistics L2 learning on tests, which tested reaction speed, when the language families of L1 and L2
Neuropsychological Test neuropsychelegical attention and memory are related to each other.
Performance among Native and performance
Non-Native Swedes: Second
Language Effects.
Gottardo, A, R. Al-Tanaideh, T. Phonology, To investigate the role of | Used questionnaires for parents of L1 knowledge iz more and more
Paradis. A. Soto-Corominas, X psvcholinguistics | age in L2 acquisition of participants important as the learner ages. The role of
Chen_ & N Amin (2023} Age, children almost fully Tests for five abilities — word/pseudo- | age in L2 acquisition is minor.
Experience and Language and immersed in their L2 word reading, phonological
Literacy Skills in English-Arabic awareness, morphological awareness,
Speaking Syrian Refugees. vocabulary and non-verbal reasoning
Legault, T, A Grant, 3. Y. Fang, Syntax, To examine structural Used a ‘language history’ L2 acquisition changes both the structure
& P.Li({2019). A Longirudinal psvcholinguistics | changes in the brains of gquestionnaire of the brain and the brain’s wiring.
Investigation of Structural Brain L2 learners over a peried | Used ‘Flanker test” and a “letter
Changes during Second of time during which they | number sequencing task’
Language Learning. were gradually acquiring | Measured brain activity changes

L2

Saito, K. (2013). The Role of Age | Phonology To find the effects of age | Tests which were aimed at testing L2 learners can achieve a native-like

of Acquisition in Late Second
Language Oral Proficiency
Artainment.

in L2 acquisition of
vocabulary, phonology,
syntax and grammar.

both the pheonelogical, grammatical,
lexical and semantical skills of the
participants

proficiency in language even in later
stages of their lives, with high ages of
acquisition.
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