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This introduction outlines the main focus and features of the project Language
Aptitude at Primary School (LAPS). We begin with the rationale for the study and
some clarification on terminology used throughout the book. Next, we discuss key
concepts underlying language learning ability and early foreign language tuition.
Finally, we provide an overview of the study design and the contents of the volume.

Since the beginning of the new millennium, early foreign language teaching
and learning has seen important changes, namely the lowering of the starting
age for language classes across Europe and the mandatory introduction of two
foreign languages at primary schools in Switzerland where this study took place.
These developments incited controversy and led to the need for empirical evi-
dence that could underpin the arguments. It was against this backdrop that the
project Language Aptitude at Primary School (LAPS) emerged. Our intention was
to provide new insights into what shapes 10- to 12-year-old children’s foreign lan-
guage learning in minimal input settings with 2–3 weekly lessons. To this aim,
we assessed the impact of a set of individual difference (ID) variables and envi-
ronmental factors on young learners’ developing foreign language proficiency
over a period of two academic years. Particular attention was paid to language
aptitude, a construct that has been extensively researched with adults, but has
only recently sparked scholarly interest in relation to young learners (for a dis-
cussion see Chapter 1, §2.2). The results gathered from a range of cross-sectional
and longitudinal analyses will be presented in this volume.

1 Reader’s guide

This introduction contains all the information needed to follow the empirical
chapters. In addition, two introductory chapters provide more detail on the the-
oretical framework of the LAPS project (Chapter 1) and the study design (Chap-
ter 2). Readers are invited to read Chapters 1 and 2 before embarking on the rest
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of the volume or consult them as questions arise during reading. Chapters 3 to 10
cover different aspects of the LAPS project (outlined in §6 of this chapter) and are
conceived as independent texts, with the main information being summarized in
the abstracts and methodology sections of each chapter. For the sake of replica-
bility, supplementary material, including datasets and R scripts, have been made
available online: https://osf.io/hstv7/.

With four official languages (German, French, Italian, and Romansh) and a
variety of heritage languages, Switzerland’s linguistic landscape is certainly di-
verse. This calls for some introductory remarks on the use of terminology in this
volume.

L1 refers to the first language of the children. School language German (or
German as a school language) describes the language of literacy or language
of instruction in project region. Second language (L2) and third language (L3)
designate the foreign languages taught at primary school in order of introduction:
L2 refers to the first foreign language and L3 to the second foreign language
introduced as part of the mandatory Swiss curriculum.

We are aware that on entering primary school, many children in Switzerland
already have several languages in their repertoire, either because they are her-
itage language speakers, because they speak a Swiss German (Alemannic) dialect
at home, or because of family ties with other linguistic regions of the country (see
Berthele 2021 for a discussion of these difficulties in counting languages in the
multilingual repertoire). To these children, foreign languages taught at school are
actually their fourth or fifth language and German may not be their L1. Never-
theless, we adhere to using L2/L3 for instructed language teaching and learning,
particularly for ease of reading.

As will be outlined in §5.2, the project consists of two subprojects, LAPS I and
LAPS II. Throughout the volume, we will use the term LAPS when referring to
the project in general, and LAPS I or LAPS II when talking about the specific
subprojects.

2 A talent for language learning

Being a successful language learner often comes with a great deal of recognition.
Whether it be the hyper-polyglot conversing fluently in many languages (e.g.
Erard 2012), or the person who has picked up a native-like accent in a language
different from their first (Flege & Mackay 2011, Christiner & Reiterer 2015), both
are likely to encounter admiration for their achievements, and most certainly the
question: “How do you do it?”
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The notion of a talent for language learning was first theorized in the United
States by John B. Carroll during the 1950s and 60s. The main reason for studying
the characteristics of successful language learners was to provide government
institutions with tools to select promising candidates for state-funded language
courses. To this aim, Carroll (1964) administered a range of tests deemed to cap-
ture key abilities for language learning to members of staff at the US Army. From
the results, he derived four language-related factors he subsumed under the term
language aptitude:

1. phonetic coding (the ability to store, identify, and remember auditory pho-
netic material),

2. grammatical sensitivity (the ability to recognize the grammatical functions
of elements in clauses),

3. inductive language learning (the ability to discover grammatical rules inde-
pendently), and

4. rote memory (the ability to memorize new words rapidly and then retrieve
them from memory).

Based on these components, Carroll & Sapon (1959) developed the Modern
Language Aptitude Test (MLAT) which became widely used for selection and
research purposes. However, the view on language aptitude as a predetermined
attribute that could regulate access to language education soon came under scru-
tiny by educational stakeholders and scholars. Also, new (communicative) ap-
proaches to language teaching were considered to transform learning in a way
that neutralized individual differences in language learning aptitude (Skehan
2002: 72). Concomitant with dominant views on individuals and societies in
academia in the last decades of the 20th century, the idea that people differ in
their ability to think and learn beyond what can be explained by social differ-
ences had become very unfashionable, to say the least. As argued in Pinker (2003:
28) the idea of the “ghost in the machine”, that is that humans are malleable and
can be made better (or worse) by pedagogy became the “watchword of social
science”.

2.1 New perspectives

While the discomfort with the Carrollian aptitude construct led to a marked de-
crease in scientific activity for several decades, language aptitude never entirely
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disappeared from the research agenda. Recent scholarly interest has moved away
from merely forecasting L2 achievement for selective purposes. Instead, relating
language aptitude to SLA theories has become a main focus that has drawn at-
tention from disciplines beyond applied linguistics, such as educational and cog-
nitive psychology, or the neurosciences (Wen, Skehan, Sparks, et al. 2019).

Extending on the cognitive-linguistic focus reflected in the early stages of ap-
titude research, the ability to learn and communicate in a foreign language is
currently regarded as being governed by a multitude of factors which can be
grouped into three categories (Reiterer 2009): biological (e.g., DNA, sex, hor-
mones), linguistic/socio-cultural (e.g., quality and quantity of input, language atti-
tudes, typological distance/closeness between languages), and psycho(bio)logical
factors (e.g., motivation, verbal intelligence, and language aptitude as defined
in the previous paragraphs). A broad view that subsumes biological, language-
related, cognitive, and affective factors that are studied from multiple scientific
perspectives, holds promising prospects for advancing theories of foreign lan-
guage learning and SLA. Recently, a number of innovative research projects have
been conducted, the results of which can be consulted for instance in volumes
by Reiterer (2019) or Wen, Skehan, Biedroń, et al. (2019).

2.2 Nature and nurture

Reviewing various studies that defined language aptitude as the ability to deal
with language phonetically, grammatically, lexically or pragmatically, Reiterer
(2019) concludes that these skills and abilities are normally distributed in the pop-
ulation. With reference to the bell-shaped curve, this means that a small group
of about 15% will achieve very high, possibly near-native proficiency, while an-
other 15% will retain very little of a foreign language. The remaining majority of
about 70% will reach average skill levels. Language learning ability is therefore
present in all individuals to varying degrees and the question of language talent
cannot be answered by a simple yes or no statement.

Normally distributed characteristics, such as height, weight or intelligence,
have been linked to some biological underpinnings (Reiterer 2019). There has
been ongoing debate in psycholinguistics on the extent to which language learn-
ing and variation in achievement are genetically wired. Recent large-scale adop-
tion and twin studies provide evidence that a considerable proportion of success
in second and foreign language learning can be explained by hereditary factors.
According to some studies, the genetic-makeup explains 50% or more of the vari-
ance in various aspects of human cognition (Dale et al. 2010, Stromswold 2001,
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Rimfeld et al. 2015). This would still leave up to half of the variance to be at-
tributed to factors other than genes, an observation that may alleviate some of
the early apprehensions about language aptitude being fixed at birth and paving
the way for inegalitarian practices in education. It also ties in with the question
of whether language learning ability could be influenced or even be trained by
providing specific educational conditions.

In sum, key questions regarding language learning ability are a) the impact
of individual predispositions (including aptitude, general learning abilities, and
motivation) and external influences (such as socioeconomic status, teaching con-
ditions, quantity and quality of input) on language competence; b) the extent to
which these influencing factors can be changed by experience or training; and c)
the relationship between individual predispositions, especially domain specific
and general cognitive abilities.

3 Children and foreign language learning in Europe …

The European Union (EU) considers linguistic and cultural diversity as one of its
main assets worth promoting. Based on recommendationsmade by the Barcelona
European Council (2002: 19), the general aim for EU citizens is nowmastery of ba-
sic skills in at least two foreign languages. An early start to language learning at
school has been declared a key strategy in pursuing this ambitious objective (Eu-
ropean Commission 2004). This has led to the starting age for foreign language
classes being lowered across Europe in recent years. According to the 2012 Eu-
ridyce/Eurostat survey conducted in 32 European countries, the usual starting
age in 2009/10 was between 6 and 9 years. 78% of all children attending primary
school in 2009/10 were learning a foreign language, in most cases English (Eu-
ridyce & Eurostat 2012: 10f).

The introduction of early language teaching in Europe and beyond has not
gone without some major challenges, particularly in relation to developing ap-
propriate educational frameworks. Major difficulties emerged in drafting gener-
alizable policies underpinned by sound assumptions about children’s learning
(Johnstone 2009) and implementing these policies with adequate resources, such
as age-appropriate teaching models and materials, or well-prepared teachers (for
a discussion see Garton et al. 2011). Early instructed language learning also led to
increased research activity, with teaching principles and age-related questions
being explored in several large-scale studies, most notably by Edelenbos et al.
(2006), Muñoz (2006), Nikolov & Csapó (2010), Enever (2011), Garton et al. (2011),
Pfenninger (2016), Jaekel et al. (2017), and Baumert et al. (2020).
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4 … and Switzerland

The European trend has no doubt influenced policy development in Switzerland.
Because of its multilingual context with four official languages, foreign language
learning has a longstanding tradition in the country. As early as 1975, the Swiss
government’s recommendation for teaching one foreign language at primary
school was being implemented throughout the country (for more details on the
history of foreign language teaching in Switzerland see Giudici & Grizelj 2016).
In the early 2000s, a new national strategy prescribed the introduction of even
two foreign languages at primary school (EDK 2004), one at age 9, the second
at age 11. At least one of them had to be a national language, the other could
be English. Owing to the federal system, the cantons were free to choose how
they would put the strategy into action, i.e. which two languages they wanted
to introduce to children in what order. This led to considerable debate, as some
cantons opted to start with English, rather than a national language. This choice
was seen as a threat to national cohesion by some citizens, especially speakers
of the minority national languages French, Italian and Romansh (Stotz 2006).

Moreover, concerns were expressed about some learner groups being over-
whelmed by the demands of studying two foreign languages. However, while
heavily debated, it was difficult to substantiate these fears with empirical evi-
dence.1 In the end, and as for many aspects of educational planning, the cantons
were left to handle dispensation from foreign language classes as they saw fit.

5 The project Language Aptitude at Primary School
(LAPS)

The project comprises two parts, LAPS I and LAPS II, which took place between
spring 2017 and spring 2019. Samples and data collection are summarized in Ta-
bles 1 and 2. The children came from Swiss public schools, i.e. non-selective state-
funded schools that teach all children living in their catchment area. Participants
in both projects attended grades 4 and 5 (10 and 11 years) at the beginning of the
study and were learning an L2 and L3 with 2–3 weekly lessons per language
as part of the mandatory curriculum. At the beginning of the study, all partici-
pants completed a test battery assessing a great number of individual difference
(ID) variables (see Figure 1). The results were related to their L2 and/or L3 profi-
ciency. In the first part of the project (LAPS I), we considered L2 French and L3
English proficiency cross-sectionally (𝑛 = 174). In the second subproject (LAPS

1The Schweizerische Akademie der Geisteswissenschaften (2015) published an overview on the
arguments used in the Swiss debate.
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II, 𝑛 = 6372), we recorded children’s development of L2 English proficiency and
school language German over two academic years (1.5 years).

5.1 Individual difference (ID) variables and environmental factors

Starting from the assumption that learning in general is influenced by amultitude
of individual and contextual factors, we adopted a largely psycholinguistic per-
spective for this study with reference to the literature on individual differences
(ID) in foreign language learning. We also included variables pertaining to the
children’s social background as previous research has consistently found them to
be related to learning. A main objective of the project was to better understand
how language aptitude in the Carrolian sense is implicated in child learning, an
issue that has received little attention in research so far. Independent variables
selected for the study fall into four categories:

1. Language aptitude

• grammatical sensitivity

• inductive learning3

• phonetic coding ability

• rote memory

2. General cognitive abilities or general learning abilities

• intelligence

• working memory

• creativity

• cognitive style (field independence)

3. Affective Dispositions

• L2/L3 motivation

• foreign language learning anxiety

• L2/L3 self-concepts

• dedication
2This number pertains to the total of individuals participating in at least one of three data
collections of LAPS II. Due to children leaving or joining the project, this number differs from
the total for each data collection indicated in Table 2.

3Based on a definition by Skehan (1998), grammatical sensitivity and inductive ability can be
subsumed as language analytic ability.
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• perceived support from teachers and parents

• locus of control

4. Environmental factors or background variables

• socioeconomic status (SES)

• language background

• teaching paradigm

Figure 1 shows the structure of the independent variables. Environmental fac-
tors are assumed to be overarching, as it is difficult for the individual to change
them. Individual predispositions (or ID variables) are nested within these envi-
ronmental factors. Based on the literature, it is assumed that there is interaction
between social status, linguistic background or approaches to teaching, and the
affective dispositions, such as motivation to learn foreign languages and anxiety.
The dynamicity between these categories is indicated by the dotted line (and the
arrow pointing from environmental to affective). Also, some fluidity between
language aptitude and general cognitive variables is expected, most notably for
memory functions (see Chapter 1, §2.3 for a discussion). Rote memory which
stands for the ability to rapidly map meaning to sound/word form, is part of
the aptitude construct. Recently however, some researchers have suggested ex-
tending this component with a more current definition of memory, based on the
working memory model by Baddeley & Hitch (1974).

5.2 Research questions

The following research questions were addressed in the LAPS project:

• What ID variables are predictive of children’s L2 proficiency and to what
extent?

• What is the relationship between these variables, especially aptitude and
general learning abilities?

• What developmental patterns can be observed in L1 and L2 proficiency,
aptitude, and motivation?

• How do environmental factors affect children’s L2 learning, (most notably
SES, living close to a native speaking community)?
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Figure 1: Structure of independent variables. Dotted lines indicate that
the clear-cut categorization can be questioned. Arrows show expected
direction of interaction.

5.3 Design and procedures

5.3.1 LAPS I

The first subproject was conducted with 4th and 5th graders from 10 classes
located at the border with French-speaking Switzerland. Children’s school lan-
guage was German, they learnt L2 French (starting in 3rd grade, at 9 years old)
and L3 English (starting in 5th grade, at 11 years old). Two data collections took
place: T1 in spring 2017 (𝑛 = 174, mean age 11.1) and T2 in spring 2018 (𝑛 = 158,
mean age 12.1).

In LAPS I, the test battery was piloted. Subsequently, minor changes were
made for LAPS II (see Chapter 2, §3 for details). A second data collection T2 was
included for two reasons: 1) to investigate the longitudinal development of affec-
tive dispositions. We wanted to find out how living close to native speakers of
French would be reflected in the children’s motivation to learn French and En-
glish over time (Chapter 7); 2) to understand the relationships between L2 and L3
skills (published in Berthele & Udry 2019). To address these issues, the question-
naire on affective dispositions was re-administered and a measure of L3 English
proficiency was added at T2. T2 had not been part of the overall design and was
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added as a follow-up project in the context of research training for students in
the Fribourg multilingualism Master’s program.

Table 1: Summary for main information LAPS I

Date Participants Independent variables Language proficiency

T1 spring 2017 4th/5th grade
𝑛 = 174
mean age: 11.1

Entire test battery:
aptitude
general cognitive
abilities
affective ID variables
background variables

L2 French
School language German

T2 spring 2018 5th/6th grade
𝑛 = 158
mean age: 12.1

L2/L3 affective ID variables L3 English

5.3.2 LAPS II

32 classes from the Eastern part of Switzerland participated in LAPS II for a pe-
riod of two academic years (1.5 years in total). At the beginning of the study, the
children were either in 4th or 5th grade (mean age 10.5), at the end of the study
in 5th or 6th grade (12.1 years old). These children’s school language was Ger-
man, they learnt L2 English (starting in 2nd grade, at the age of 8) and L3 French
(starting in 5th grade, at the age of 11).

LAPS II was longitudinal so we could trace the development of a) language pro-
ficiency in L2 English, b) school language German, c) language aptitude (gram-
matical sensitivity and inductive ability), d) affective dispositions.

Data were collected three times in the same classes: At T1 (autumn 2017), we
administered the entire test battery with all ID variables, L2 proficiency, and
proficiency in school language German to all children. At T2 (spring 2018) and
T3 (spring 2019), five measures were re-administered to the same participants to
monitor longitudinal development: 1) L2 English proficiency, 2) school language
German proficiency, 3) language aptitude (grammatical sensitivity), 4) language
aptitude (inductive ability), 5) L2/L3 motivation questionnaire.

6 Findings

The results of the project are presented in Chapters 3 to 10. Chapter 3 discusses
the various dimensions of the ID variables assessed in the test battery and their
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Table 2: Summary main information for LAPS II

Date Participants Independent variables Language proficiency

T1 autumn 2017 4th/5th grade
𝑛 = 615
mean age: 10.5

entire test battery:
aptitude
general cognitive
abilities
affective ID variables
background variables

L2 English
school language German
proficiency

T2 spring 2018 4th/5th grade
𝑛 = 578
mean age: 11.1

aptitude:
grammatical sensitivity
inductive ability

L2 English
school language German
proficiency

L2/L3 affective ID
variables

T3 spring 2019 5th/6th grade
𝑛 = 566
mean age: 12.1

aptitude:
grammatical sensitivity
inductive ability

L2 English
school language German
proficiency

L2/L3 affective ID
variables

influence on L2 learning by primary school children. Chapter 4 deals with the
predictive power of these ID variables for the participants’ L2 proficiency.

The second part of the volume is devoted to more specific issues of the LAPS
project. Chapter 5 examines the impact of socioeconomic factors, Chapter 6 looks
into a less researched variable, creativity, within the context of task-based lan-
guage learning, and Chapter 7 is dedicated to the role of motivation for L2/L3
learning at primary school. Chapters 8 to 10 address developmental patterns asso-
ciated with ID variables over two academic years. Chapter 8 investigates changes
in motivation, Chapter 9 covers the relationship between skills in the school lan-
guage German and L2 English proficiency, and Chapter 10 explores the extent to
which language aptitude, i.e. its language analytic subcomponent, remains stable
over time.

We hope that this volume will incite discussion on early instructed language
learning and encourage further scientific activity related to child L2/L3 learning,
which we deem to be a viable research topic.
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