
Talking With Each Other

Linköping Studies in Arts and Sciences No. 841
Linköping Studies in Behavioural Science No. 245

Sandra Nyberg

Sandra Nyberg              Talking W
ith Each Other 

 
 

 
 

 
   2022

The Role of Language Environment Factors on Early 
Language Development From Different Perspectives

FACULTY OF ARTS AND SCIENCES

Linköping Studies in Arts and Sciences No. 841
Linköping Studies in Behavioural Science No. 245
Department of Behavioural Sciences and Learning

At the Faculty of Arts and Sciences at Linköping University, 
research and doctoral studies are carried out within 

interdisciplinary research environments, often addressing 
broad problem areas. Linköping Studies in Arts and 

Sciences is the Faculty’s own series for publishing research. 
This thesis comes from the Division of Psychology at the 

Department of Behavioural Sciences and Learning.

Linköping University
SE-581 83 Linköping, Sweden

www.liu.se





Linköping Studies in Arts and Sciences No. 841
Linköping Studies in Behavioural Science No. 245

Talking With Each Other

The Role of Language Environment Factors on 
Early Language Development From Different

Perspectives

Sandra Nyberg

Department of Behavioural Sciences and Learning
Faculty of Arts and Sciences

Linköpings universitet, SE-581 83 Linköping, Sweden
Linköping 2022



© Sandra Nyberg, 2022  

Published under Creative Commons CC-BY license 

Printed in Sweden by LiU-Tryck, 2022 

ISBN 978-91-7929-519-6 (print) 
ISBN 978-91-7929-520-2 (PDF) 
https://doi.org/10.3384/9789179295202
ISSN 0282-9800 
ISSN 1654-2029 
Cover by: Martin Pettersson, Liu-Tryck 
Cover image: iStock.com/Tetiana Garkusha

https://creativecommons.org/licenses/by/4.0/


 

i 
 

ABSTRACT 
Abstract in English 
A crucial aspect of children’s language development is the language en-
vironment, and parental and home environment factors are particularly 
important during the early years. The overarching aim of this thesis was 
to investigate typically developed young children’s language develop-
ment in relation to parental and family home language environment fac-
tors. Specifically, language development was assessed in Swedish-learn-
ing children at 9 and 25 months of age. Different research perspectives 
and methods were used to gain a more nuanced understanding of the 
contributing factors to children’s language development. 

This thesis is based on four papers that each cover different fac-
tors in the language environment. Papers I–III are based within devel-
opmental psychology and Paper IV is based within discursive psychol-
ogy. Paper I investigated the relation between several language environ-
ment factors in the home and children’s language development at 9 
months. The results showed that linguistic input and child vocalization 
were significantly and positively associated with language development. 
This was not the case for interaction or electronic sound. Paper II inves-
tigated parental mental state talk (MST) and its relation to children’s 
MST and general language development at 25 months. Parental MST was 
not significantly associated with either children’s MST nor their general 
language development. Paper III investigated the relation between pa-
rental mind-mindedness (MM) when children were 9 months old and 
child language development at 9 and 25 months old. Parental MM was 
not significantly associated with language development at either 9 or 25 
months. Paper IV examined in detail how children used MST, specifically 
the word vill ‘want’ in parent-child interactions. The results showed that 
children’s use of the word vill ‘want’ accomplished several social actions, 
such as requesting, rejecting, and accounting for their own behavior.  

The results suggest a complex interaction between language en-
vironment factors and language development that can be examined from 
different research perspectives. This thesis has been a first step for de-
velopmental psychology and discursive psychology to talk with each 
other and describe the contributions of each perspective to the phenom-
ena of language development. How the relation between language envi-
ronment and language development is researched depends on the theo-
retical approach and further research is needed in collaboration between 
approaches to gain as rich knowledge about child language as possible. 

 
Keywords: child, interaction, language development, language envi-
ronment, linguistic input, mental state talk, mind-mindedness, parent 
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Sammanfattning på svenska 
En central aspekt för barns språkutveckling är språkmiljön, där i synner-
het faktorer relaterade till förälder och hemmet är viktiga under de tidiga 
åren. Det övergripande syftet med denna avhandling var att undersöka 
typiskt utvecklade barns språkutveckling i relation till språkmiljöfak-
torer rörande förälder och hemmiljö. Mer specifikt så studerades språk-
utvecklingen hos barn, som växer upp i en svensktalande kontext, vid 9 
och 25 månaders ålder. För att uppnå en mer nyanserad förståelse av 
barns språkutveckling användes olika perspektiv och metoder. 

Denna avhandling är baserad på fyra studier. Studie I–III är ge-
nomförda inom ramen för utvecklingspsykologi och Studie IV inom ra-
men för diskursiv psykologi. Studie I studerade relationen mellan olika 
faktorer i språkmiljön i hemmet och språkutveckling vid 9 månaders ål-
der. Resultaten visade att antal yttrade ord från föräldrar och barnets vo-
kaliseringar var signifikant och positivt associerat med språkutveckling, 
medan föräldra-barn interaktion och elektroniskt ljud var icke-signifi-
kant. Studie II undersökte associationen mellan föräldrars yttranden re-
laterade till mentala tillstånd och barns yttranden av detta slag samt 
barns generella språkutveckling vid 25 månaders ålder. Föräldrarnas ytt-
randen relaterade till mentala tillstånd var inte signifikant associerat 
med varken barnens yttranden eller barnens generella språkutveckling. 
Studie III undersökte relationen mellan föräldrarnas ’mind-mindedness’ 
då barnen var 9 månader gamla och barnens språkutveckling vid 9 re-
spektive 25 månaders ålder. Förälderns ’mind-mindedness’ var inte sig-
nifikant associerat med barnens språkutveckling vid varken 9 eller 25 
månaders ålder. Studie IV studerade i detalj användningen av ord kopp-
lade till mentala tillstånd hos 25 månader gamla barn. Mer specifikt stu-
derades hur barn använde ordet vill i en lekstund mellan förälder och 
barn. Resultatet visade att barnens användande av ordet vill utförde flera 
sociala handlingar, däribland förfrågan, avvisning och att redogöra för 
det egna beteendet.  

Sammantaget pekar resultaten på att det är en komplex interakt-
ion mellan språkmiljöfaktorer och språkutveckling som kan studeras 
från olika perspektiv. Denna avhandling har varit ett första steg för ut-
vecklingspsykologi och diskursiv psykologi att prata med varandra och 
att beskriva bidraget från vardera perspektiv för förståelsen av språkut-
veckling. Hur relationen mellan språkmiljö och språkutveckling forskas 
på beror på den teoretiska grunden för forskningen. Framtida forskning 
behövs i samarbete mellan perspektiven för att nå en så rik kunskap om 
barns språk som möjligt. 
 
Nyckelord: barn, förälder, interaktion, mentala tillstånd, mind-
mindedness, språkmiljö, språkutveckling 
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1 | Introduction 
  

INTRODUCTION 
 
Ilse: Mamma, jag vill gå hem nu. 

Mom, I want to go home now.   
Mom: Jag hör att du vill gå hem, men vi ska inte gå hem ännu. 

I hear that you want to go home, but we are not going    
home yet.  

Ilse:  Jag vill hem.     
              I want to go home.      
   
I recently overheard the above conversation between 2.5-year-old Ilse 
and her mother at a party. Even in this short sequence, we can see that 
Ilse combines multiple words into meaningful sentences and utters these 
sentences in an appropriate conversational context. Ilse utters a desire 
to go home after spending several hours at the party. She uses language 
to navigate through the world and try to have an impact on what happens 
to her: she formulates her ‘wants’ clearly in spite of her Mom’s response. 
She engages in turn-taking and makes herself verbally understood by the 
parent. We can also see that the mom explicitly notes that she is listening 
to Ilse and her wants, even though they will actually stay longer at the 
party. This conversation illustrates a fascinating phenomenon on which 
Ilse has come a long way—language development. Nearly all children 
around the world transition from being a preverbal infant to being a ver-
bal toddler, just like Ilse. 

In the process of language development like this, what is the sig-
nificance of the language environment? A ridiculously simple example 
that (hopefully) all of us can agree on is that Swedish-speaking parents 
get Swedish-speaking children and English-speaking parents get Eng-
lish-speaking children. This shows that factors in children’s language en-
vironment play at least some role in children’s language development.  
This thesis focuses on precisely this topic area. Specifically, 9- and 25-
month-old children’s language development is investigated in relation to 
several parental and family home language environment factors, namely: 
linguistic input, mental state talk, mind-mindedness, interaction, and 
digital media. 
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FRAMEWORK 
This thesis adopts a pluralistic stance. In philosophic terms, the frame-
work used leans toward scientific pluralism. As Kellert et al. (2006a) de-
scribed, plurality in science could be a desirable and inevitable way of 
gaining knowledge about a phenomenon and, moreover, few arguments 
make scientific monism convincing. A deeper discussion about (scien-
tific) pluralism and whether it is a long-term goal in science in general is 
outside the scope of this thesis and can be read elsewhere (e.g., Kellert et 
al., 2006b). Thus, this thesis adopts two philosophically and methodo-
logically different approaches—developmental psychology and discur-
sive psychology—which are embraced side by side in a complementary, 
rather than competitive, way. Together these approaches contribute to a 
richer understanding of child language. This thesis will not claim that 
one approach is superior to the other. 

Developmental psychology1 assumes a referential view of lan-
guage, cognitivism, and treats phenomena as individual matters (e.g., 
Damon & Lerner, 2006; Osvaldsson, 2015). That is, a referential view of 
language claims that the meaning of a word lies in the thing that it refers 
to out there ‘in the world’; that language reflects reality and things as they 
are. Cognitivism furthermore means assuming certain mental processes 
(or concepts, structures, abilities, development) that take place within 
the individual mind and aims to describe, understand, predict, or explain 
these processes. That is, if a child says that they are ‘sad’ it is assumed 
that the word refers to some inner mental state of ‘sadness’. Individual 
matters refer to the ambition of developmental psychology to understand 
development as belonging to, and happening within, the individual. In 
Papers I–III, a constructivist perspective is adopted, which assumes that 
the individual’s development takes place in interaction with other indi-
viduals. However, in contrast to a constructionist perspective, this per-
spective still adopts cognitivism, as it is the individual inner mental ac-
tivity that is the subject of interest, and cognitive processes are assumed 
to govern behavior (e.g., Damon & Lerner, 2006; Potter & Edwards, 

 
1 The label ‘developmental psychology’ is used in this thesis when I refer to  
research done within the field of developmental psychology as a contrast to discursive 
psychology. This research is mainly based in socio-cognitive developmental psychology, 
which is ‘mainstream’ in contemporary developmental psychology. This means that, for 
instance, behavioristic developmental psychology might take objection with my general-
ized description of what developmental psychology is (i.e., cognitivism). 
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2003; Vygotsky, 1978). The goal is to understand something that hap-
pens within. 

Diametrically opposite that perspective, discursive psychology 
assumes a performative view of language, anti-cognitivism, and treats 
phenomena as interactional matters (e.g., Edwards & Potter, 1992; 
Osvaldsson, 2015; Wiggins, 2017). A performative view of language sug-
gests that the meaning of the word lies in what it does, performs, or ac-
complishes rather than as a built-in property of the word itself; it con-
structs rather than reflects reality. Anti-cognitivism does not assume nor 
strive to explain inner mental states, structures, processes, or develop-
ment, but this does not mean that it rejects cognition. This means that 
discursive psychology makes claims about how we come to know about 
cognition (i.e., epistemology), but it makes no claims about what does or 
does not exist (i.e., ontology). This perspective treats psychological phe-
nomena as interactional matters, which means that the phenomenon of 
interest is understood as it is constructed within interaction, in talk or 
text. If a child says that they are ‘sad’, the analytical focus is on what the 
term ‘sad’ constructs in the specific interactional context and how the 
participants themselves invoke, display, or treat the word ‘sad’ within the 
interaction. The ‘sadness’ is as equally ‘real‘ as it is in developmental psy-
chology, but how it is made real is thus considered very differently. Paper 
IV adopts discursive psychology and thus a constructionist perspective. 
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BACKGROUND  
Language development 
The significance of language development becomes apparent through 
imagining a life without it. If it was possible, many parents around the 
world would surely give their child a gift packaged with ‘language’ inside. 
At least, this would be useful in those situations where the child cries 
inconsolably for several hours and the parent feels helpless to 
understand what is wrong. 

A telling metaphor for the importance of language development 
in early childhood is “The Language House” (Snow, 2021). In this 
metaphor, a child's early emotionally available and predictable 
experiences with an adult constitute the solid ground upon which the 
house is subsequently built. Oral language development during the pre-
school years constitutes the strong foundations of the house, and the 
walls are built from prosocial interpersonal skills and literacy skills (i.e., 
reading, writing, and spelling) aquired during childhood and 
adolescence. Lastly, the roof is made from advanced materials, such as 
higher educational achievement, social and economic engagement, and 
success in the workplace. The lesson from this metaphor is how incredi-
bly important early language development and language environment is 
for subsequent development and achievements. Empirical evidence 
stresses early language abilities as a crucial factor not only for 
subsequent language development but also for other outcomes. Better 
child language abilities have been associated with more beneficial 
outcomes in overall intelligence (even 50 years later; Flensborg-Madsen 
& Mortensen, 2019; Marinopoulou et al., 2021), in math skills (Zhang et 
al., 2017), in problem behavior (Curtis et al., 2018), in anger expression 
(Roben et al., 2013), in internalizing and externalizing problems 
(Hentges et al., 2021), in mental health (Beitchman et al., 2001), in 
school success (Agostin & Bain, 1997), and in educational attainment 
(Johnson et al., 2010). 

But what really is this thing called ‘language’ that is considered 
so important to master? In this thesis, I embrace two approaches—de-
velopmental psychology and discursive psychology—and therefore this 
fundamental question of what language is has two separate answers that 
both add to a wider understanding of language. In developmental psy-
chology, language can be defined as a system of symbols (e.g., sounds, 
signs, letters) used to communicate with others (I. Taylor & Taylor, 
1990), but also used to reflect, problem solve, or in other ways direct 
ourselves (Thornton, 2008). In discursive psychology, the meaning of a 
word lies in the use of it rather than in some property of the word 
(Wiggins, 2017), which also applies to the word ‘language’ itself. This 
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approach accedes to Wittgensteinian thinking and Wittgenstein 
(1958/1997) would probably not say that the above developmental 
psychology description of language is wrong. Nevertheless, that it is a 
narrow definition that is only accurate in this particular language game 
(i.e., language use is like a game where the use and meaning depend on 
specific contextual rules) rather than capturing the wholeness of 
‘language’. Another frequently used concept in this thesis is ‘language 
development’, which centers around time-bounded changes in relation 
to language. However, in developmental psychology, development is 
considered as individual, and in discursive psychology as interactional 
(the differences between these two approaches are further discussed in 
Framework on p. 2 and Theoretical approaches on p. 7). This means that 
the fundamental definitions differ between these two approaches, but 
they both consider language important and they are both interested in 
the environment within which language takes place.  

Milestones and individual differences 
Children’s emerging ability to communicate and use language is often 
described in terms of developmental milestones. That is, specific ages 
where the majority of typically developed children in an age group show 
a certain ability. Already from birth, newborns are crying and using 
vegetative sounds (e.g., sneezing, burping), then at 6 to 8 weeks they start 
cooing, and at around 16 weeks they produce their first laughter (Hoff, 
2014). Use of speech sounds develops further after this initial period. At 
4 to 8 months, infants engage in vocal play and between 6 to 9 months 
they begin to engage in (canonical) babbling (Hoff, 2014). Parallel to the 
emerging oral preverbal abilities, gestural communication also develops. 
For example, at 8 to 10 months, infants begin to use gestures in a more 
intentional and communicative way, such as raising arms towards the 
parent (Goldin-Meadow, 2006; Gross, 2018). Gestures and language de-
velopment are tightly tied together and can be considered a window into 
language development (Choi et al., 2021; Fenson et al., 2007; Iverson & 
Goldin-Meadow, 2005). Use of gestures also predicts subsequent lan-
guage development (Capone & McGregor, 2004). The production of 
sounds and gestures becomes more fine-grained with increasing age, as 
does the understanding of language in the surrounding environment. At 
around 12 months of age, children produce their first uttered word 
(Saxton, 2017) while already understanding almost 50 words on average 
(Eriksson & Berglund, 2002). That is, understanding of language is 
considerably greater than oral production. During the second year of life, 
the so-called “vocabulary spurt” (i.e., a rapid acceleration in the rate of 
learning new words) is described to occur, however, it is questioned 
whether a “spurt” really should be expected to take place since only 1 in 
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5 children show exponential growth (Ganger & Brent, 2004). At 2 years 
of age, children can produce around 230 words on average (Berglund & 
Eriksson, 2000a; Eriksson & Berglund, 2002) and can now put together 
words into simpler sentences (Hoff, 2014). Moreover, at 2 to 3 years, 
children start to produce mental state terms (e.g., want, happy, think), 
first referring to the child itself and afterwards to others (Kristen et al., 
2012; Razuri et al., 2017). At this age, the preverbal infant has developed 
into a verbal toddler using language in often ingenious ways, and 
language development continues to be more advanced and nuanced in 
the following years. 

Children’s developmental milestones are closely monitored 
during the child’s first years of life. In Sweden, the Child Health Clinics 
(in Swedish called ‘Barnavårdscentral’, ‘BVC’) offer routine and age-
specific language evaluations. A language examination is done at 0–3 
months, 3–5 months, 6–8 months, 10 months, 12 months, 1.5 years, 4 
years, and 5 years, and a direct language screening is done at 2.5 or 3 
years of age (Rikshandboken, 2019). Further evaluations are done if 
concerns emerge either during these evaluations or in other ways; for 
instance, if the parent expresses concern about their child’s development 
(Rikshandboken, 2019; Socialstyrelsen, 2014). These appointments at 
the Child Health Clinics are important for evaluating whether the child’s 
language development could be considered typical and as expected. In 
this thesis, the focus is on typical language development during the first 
2 years of life.  
 
Interindividual differences and atypical development 
The aforementioned milestones are examples of language abilities that 
often happen around a certain age, not necessarily abilities that have to 
happen at precisely that age. Although the abilities often appear at these 
ages in typically developed children, the variability of what is considered 
‘typical’ is substantial during early years (e.g., American Psychiatric 
Association, 2013; Fenson et al., 2007). For example, a classic milestone 
is the production of the first word at 12 months, but it has been found 
that the number of produced words in Swedish infants at this age was 1 
word for the 20th percentile and 8 words for the 80th percentile (Eriksson 
& Berglund, 2002). These milestones should therefore be treated as 
patterns of development. It is unnecessary to focus blindly on the specific 
age because “the Average Child is a fiction, a descriptive convenience like 
the Average Man or the Average Woman” (Bates et al., 1995, p. 151). 
Thus, typical development is much broader than the expected average. 

With typical comes atypical. Sometimes children’s language 
ability differs so much from the expected range of milestones that it 
needs to be considered atypical. However, this is complicated during 
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early childhood because individual language developmental trajectories 
are characterized by instability and this makes future prediction of 
language development difficult or even impossible (e.g., Duff, Nation et 
al., 2015; Hentges et al., 2019; O’Neill et al., 2019). This means that in 
early childhood, a child with atypical language development at one point 
can have typical development later on, and vice versa (American Psychi-
atric Association, 2013). When diagnosing language disorders, the diag-
nostic manual DSM-5 stresses the huge variation in typical language 
development in young children and that these early variations are not 
stable until 4 years of age (American Psychiatric Association, 2013). The 
predictability in language development over a longer perspective be-
comes easier around 5–6 years of age (e.g., Norbury et al., 2017), and 
therefore, the risk of more persistent language impairments becomes 
easier to predict. 

In the literature, it is repeatedly stated that early identification of, 
and intervention for, atypicality is crucial for child language develop-
ment (e.g., Capone Singleton, 2018; Hentges et al., 2019; Roberts et al., 
2019). Reviews suggest that studies on the effect of early speech- and 
language interventions have yielded mixed results (e.g., Roberts et al., 
2019; Smith et al., 2017; Tarvainen et al., 2020). There is no consensus 
among scholars as to whether early language interventions are key. For 
example, Duff, Nation et al. (2015) advocate a wait-and-see approach 
(with reference to the variation in developmental trajectories, uncer-
tainty about spontaneous improvement, and the lack of control groups 
in studies), whereas Capone Singleton (2018) considers this to be an out-
dated view and emphasizes that early interventions are more beneficial 
(with reference to, for example, that the group of “late-speakers” does 
not catch up even though it may look like that based on averages). This 
brief discussion of the literature on atypical development highlights the 
importance of how variable language skills can be in children of the same 
age. While the thesis focuses on typical language development, we can 
remain cautious about using the word ‘typical’ to refer to a group of chil-
dren of a certain age. 

Theoretical approaches  
The nature of child language development can be approached from dif-
ferent perspectives, and even within perspectives there are a myriad of 
different theories related to child language development. Therefore, to 
gain a broad understanding of the theories within developmental 
psychology, these can be divided into two main historical stances 
depending on their nature–nurture focus: the nativist stance (or 
generativist, Universal Grammar) and the constructivist stance (or 
interactionist, emergentist, usage-based, behaviorism; e.g., Ambridge & 
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Lieven, 2011; Hoff, 2014). This is a helpful categorization while at the 
same time a simplification that does not take into account theoretical 
roots or details and sub-theories (Hoff, 2014). Worth mentioning is that 
most scholars today acknowledge the importance of both nature and 
nurture in language development. However, some (e.g., Ambridge & 
Lieven, 2011) still argue that theoretically we either mean that there is 
innate linguistic knowledge in the newborn baby or we do not: there is 
no ‘a bit of both’ option in relation to theory.  

First, the nativist stance, emphasizes nature and the innate in 
relation to language acquisition. The most well-known name in this field 
is the pioneering Noam Chomsky (born 1928). As Chomsky (1993) 
stated: “Language learning is not really something that the child does; it 
is something that happens to the child placed in an appropriate 
environment, much as the child's body grows and matures in a predeter-
mined way when provided with appropriate nutrition and environmental 
stimulation.” (p. 519). This quote suggests that if the right conditions are 
given, the acquisition just “happens” to the child without so much active 
action or effort. Note how Chomsky does not reject environmental 
influence but rather focuses on nature and the innate grammar of lan-
guage. Gross (2018) listed examples of evidence supporting the nativist 
stance: there is a similar pattern across children in the order of language 
acquisition, newborns prefer speech rather than non-speech sounds, 
children make rules of grammar and linguistic errors that they have not 
been exposed to in their language environment, and children who are 
deaf make their own rules even without formal sign language exposure.  

Second, the constructivist stance, emphasizes nurture and the 
environmental influence on language development. Gross (2018) also 
listed examples of evidence supporting a constructivist stance: that 
language exposure predicts later child language development, children 
learn the accent, vocabulary, and pragmatics that they are exposed to in 
their language environment, monozygotic twins are not identical in 
terms of language, and parents adapt their speech and labeling acts 
which facilitates child language development. The classical names within 
this constructivist stance are Jean Piaget (1896–1980) and Lev Vygotsky 
(1896–1934), and neither of them rejected nature per se (e.g., Piaget, 
1928/2002; Vygotsky, 1978). 

In this thesis, Papers I–III adopt a constructivist stance and focus 
on the importance of parental scaffolding in children’s language 
development. A concept that will be revisited in this thesis is Vygotsky’s  
(1978) concept of the zone of proximal development. This concept refers 
to the span between the child’s capacity on its own (i.e., ‘actual 
development’ based on tests) and the child’s capacity when accompanied 
by guidance from a more capable individual (i.e., ‘potential 
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development’; Vygotsky, 1978). This concept can serve as a tool not only 
to consider already matured processes but also those that will soon 
mature. For instance, Vygotsky (1978) described an example of two 
children that chronologically were both 10-years-old but had the mental 
development of an 8-year-old based on test performance. If the 
experimenter demonstrated and explored a little bit more, one of the 
children could do tasks at the level of a 12-year-old and the other at the 
level of a 9-year-old. This means that the developmental dynamics 
differed between the two children and that the zone of proximal 
development for each child was not identical. 

Furthermore, some scholars treat this second main stance as two 
main stances instead of one, yielding three main stances: nativism, 
constructivism, and behaviorism (i.e., separating constructivism and 
behaviorism right from the start; e.g., Bjorklund & Causey, 2018; Nor & 
Rashid, 2018). Like constructivism, behaviorism also emphasizes 
environmental influences and is often associated with the work of 
Burrhus Frederic Skinner (1904–1990). Unfortunately, in several 
educational books in (developmental) psychology, behaviorism is 
described as a historical perspective that does not have much to offer to 
contemporary understandings of child language (e.g., Hoff, 2014, p.16 
and p. 20) and is framed as an inadequate theory of language 
development (e.g., Bjorklund & Causey, 2018, p. 369; Hoff, 2014, p. 131). 
I find these conclusions to be rash and based on misinterpretations (e.g., 
the authors refer only to sources that are 50–80 years old when 
considering behaviorism). In my opinion, behaviorism is very much 
alive. Even up to this day, serious empirical research is published within 
the field of child language development (e.g., Kirsten & Stewart, 2022; 
Morgan et al., 2021) as well as modern theoretical work, such as 
Relational Frame Theory (e.g., Barnes-Holmes & Harte, 2022; Hayes & 
Hayes, 1992) and Verbal Behavior Developmental Theory (VBDT, Greer 
& Speckman, 2009). Behaviorists generally question the necessity for 
mechanistic theories that refer to mental processes as mediating the 
impact of the environment on behavior (Skinner, 1950). 

A commonality between the nativist stance and the constructivist 
stance is the focus on development as something that happens inside the 
individual (with some exceptions, e.g., behaviorism is not aiming to 
examine inner aspects but still has a specific behavior in focus). If we 
zoom out from this framework of development as an inner capacity, we 
can look into more critical perspectives that challenge the basis of many 
developmental psychology theories. Amongst these critical perspectives 
is discursive psychology. Discursive psychology was developed by Derek 
Edwards and Jonathan Potter (1992) and the approach is explicitly (and 
proudly) anti-cognitivist and therefore challenges cognitivist and 
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individual perspectives on psychological phenomena (e.g., Edwards, 
1997; Edwards & Potter, 1992). Instead, they argue that an examination 
of language and social interaction is important for understanding 
psychological phenomena. This means that phenomena (in this case 
“language development”) are treated as interactional matters. I am not 
aware of any work within discursive psychology that has addressed the 
developmental aspect of psychological phenomena. However, the area of 
research that could be addressed here has been staked out: “A develop-
mental discursive psychology is, or would be, the study of how children 
come to be competent users of public forms of accountability—how they 
learn to talk and act in recognizable and accountable ways, which is to 
say, in ways describable and explicable as persons within some social or-
der” (Edwards & Stokoe, 2004, p. 500). This quote emphasizes develop-
ment in time-bounded changes and as an interactional matter. I have not 
found any work within discursive psychology that explicitly describes 
their stance on “language development”. I assume, however, that 
discursive psychology would treat this phenomenon in the same way as 
other psychological phenomena (e.g., Childs, 2014; Edwards & Potter, 
1992; Edwards & Potter, 2003; Nikander, 2000). This means that they 
would focus on language development not as something that is 
happening inside the child but rather as something that is made relevant 
in the interactional practice and examine how it is displayed and oriented 
to. All this without assuming underlying cognitivist concepts or 
attempting to draw any causal inferences (due to its impossibility, such 
as “the parents did x, therefore the children did y 3 months later”). Dis-
cursive psychology would question what is often taken for granted in de-
velopmental psychology and what developmental psychology has done 
with discourse (Edwards & Potter, 2005). In this thesis, Paper IV 
ascribes to discursive psychology. The crucial aspect in order to grasp 
discursive psychology is to not mistake the use of psychological concepts 
(e.g., language development, language ability, Theory of Mind [ToM], 
‘happy’, ‘want’) as referring to inner states but instead to focus on how 
the concepts themselves are used in social interaction. 

Language assessments 
Depending on the theoretical approach acceded to, different phenomena 
of interest and types of measurements become relevant. In 
developmental psychology, three commonly described measurement 
approaches are parental reports, analysis of speech samples, and 
standardized test procedures (Dockrell, 2001; Law & Roy, 2008). In later 
work, dynamic assessments have also been emphasized (Dockrell & 
Marshall, 2015). Researchers do not always agree on which method is the 
best to use in the assessment of language abilities in young children 
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(Anderson et al., 2021); different approaches can be used in combination 
with each other or as the only measure. Since language is complex and 
multidimensional (Dockrell, 2001), it can be fruitful to view these 
approaches as complementary to each other rather than trying to figure 
out the single winning approach (e.g., see Gatt et al., 2014, who used 
triangulation for assessing early expressive abilities). In general, there is 
substantial agreement between, for instance, parental reports and 
standardized test procedures (e.g., Fenson et al., 2007), but despite this, 
it could be that using one approach to measure child language abilities 
gives one understanding of the abilities—not necessary the whole 
understanding. 

Each of these measurements has its strengths and weaknesses. 
Fenson et al. (2007) and Law and Roy (2015) discussed parental reports, 
speech samples, and standardized test procedures. They described 
parental reports as both time- and cost-effective for the researcher, as 
well as it being a strength that the people who spend the most time with 
the child report the language used in everyday situations. At the same 
time, they described the weakness of this method as being an indirect 
assessment and that the parent (or the legal guardian/caregiver) might 
be biased and over- or under-report their child’s ability. In relation to 
speech samples, a strength is that it captures what the child ordinarily 
communicates, but major weaknesses are that it can be time-consuming, 
and that the child’s recorded speech sample occurs in an interactional 
context. This is often within a dyadic interactional context, which means 
that the speech of the child is not isolated but rather a part of a 
conversation. Furthermore, while a strength of standardized test 
procedures is in their capacity to directly assess, by a professional, the 
language ability of the child, there are few standardized tests for the 
youngest children and this approach requires a highly cooperative child 
who is likely to interact with new people (Fenson et al., 2007; Law & Roy, 
2015). Hence these standardized tests give a description of language 
ability, but the procedure does not give as much information about why 
the results were as they were (Dockrell & Marshall, 2015). Therefore, a 
method that might provide more information about the why is the 
emergent method of dynamic assessment. In contrast to standardized 
test procedures, dynamic assessment is more interactive and focuses on 
learning processes and how the child responds to intervention (e.g., how 
the child changes its behavior after verbal prompts from a professional; 
Dockrell & Marshall, 2015). Regardless of the methods used, the 
researcher or clinician needs to understand both the potential and the 
limitations of the measurement and the specific instrument they are 
about to use. 
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The need to develop more long-term reliable language 
assessment measures is often emphasized, but the possibility of 
achieving this must also be taken into consideration (Duff, Reen, et al., 
2015); it would be desirable if it was possible. However, since the phe-
nomenon of early child language is, in itself, characterized by instability, 
this instability will be reflected in language assessments. I argue that, 
although the measurement approaches in early childhood might not 
yield stable measures over the long run, it might not be a deficiency of 
the tool that needs to be fixed. If it is part of the target phenomena, we 
should strive to capture instability in order to capture the phenomena as 
it is.  

Note that there is a taken-for-granted assumption built in to the 
above paragraphs about language assessments within developmental 
psychology. Namely, the question concerns how to (best) measure 
instead of whether to measure. The above paragraphs have already 
accepted the premise that child language can be assessed in some 
meaningful and normative way, which is often automatically accepted in 
developmental psychology. Another question would be to ask whether 
there even exists a fair way of assessing language. It might just be an 
attempt to simplify a complex phenomenon to a degree to which it 
cannot be simplified. Discursive psychology would be critical toward all 
the aforementioned assessment approaches. For instance, if we treat 
language as an actor in and of itself and that language constantly creates 
and changes meaning and reality (Wiggins, 2017), it is not as obvious 
that it is possible (at least in a meaningful way) to capture language 
ability with a language assessment tool. If discursive psychologists were 
asked to engage in language assessments, this would be approached as 
an interactional matter rather than an individual matter (which the 
aforementioned language assessment methods within developmental 
psychology are assumed to be). Therefore, discursive psychology would 
call for assessing language abilities (not interpreted as some inner 
mentalistic ability) as the use of language in interactional practices.  

The important part within developmental psychology of 
classifying a child’s language development as ‘typical’ or ‘atypical’ (in 
relation to other children of comparable age) based on language 
assessment tools would be questioned by discursive psychologists for 
several reasons. One reason is that the data is ‘forced’ into these two a 
priori categories rather than examining how people do typical or atypical 
(cf. Nikander, 2000, who used discursive psychology to investigate how 
people do age, for instance). Another reason is how the specific language 
assessments are constructed and interpreted. For instance, Forbes 
(2015) used discursive psychology to investigate in detail how an ADHD 
questionnaire was structured, while Muskett et al. (2013) criticized the 
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cognitivist assumptions within the semantic verbal fluency paradigm 
(i.e., to generate as many words as possible within a specified time). This 
means that it is worth keeping in mind that although the use of language 
assessment tools is widespread within developmental psychology and 
clinical practice, these assessments are full of hidden assumptions that 
need to be brought to the surface and reflected upon so the assessments 
can be used wisely.
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Language environment 
The language environment differs greatly between children and is 
important for language development2 (e.g., Hart & Risley, 1995). From 
both a constructivist and constructionist perspective, I even argue that 
the language environment is the most important aspect of language 
development. This is because without other people and a social world, 
what use is language? How would we develop language if there was no 
language environment? The term language environment is commonly 
used within developmental psychology but is seldom clearly defined in 
terms of what is included in the term (e.g., work by Anderson et al., 2021; 
Ferjan Ramírez et al., 2021; Leung et al., 2019; Zauche et al., 2016). In 
this thesis, language environment is used as an inclusive term for all 
language that surrounds a child. 

There are many language sources to which the young child is 
exposed (e.g., parents, teachers, siblings, peers, strangers on the street, 
and digital media). This thesis (which is part of a larger research project) 
covers some, but not all, of the language environment factors that can be 
studied in relation to parents and the family home. The specific language 
environment factors that are investigated in this thesis are linguistic 
input, mental state talk, mind-mindedness, interaction, and digital 
media. These five factors are investigated because previous non-Swedish 
studies have found these to be potentially important factors for language 
development in early childhood. These factors also differ in their 
theoretical and methodological underpinnings, and therefore contribute 
to reaching a more nuanced understanding of the relation between 
language environment and language development. In the following 
sections, I will discuss each of these factors in turn, but first make some 
general notes about language environment. 

When discussing the influence of language environment on child 
outcomes, the question is often raised as to whether quantity or quality 
is the most fruitful. Quantity usually refers to the number of words, 
tokens, or utterances spoken (i.e., how many; Anderson et al., 2021) 
whereas quality is used in relation to some form of quality character of 
language and can be divided into three different dimensions: interactive 
(e.g., responsiveness, discussions of the child’s interests), linguistic (e.g., 
the complexity of the input either lexically or grammatically), and 
conceptual (e.g., the content of the conversation; Rowe & Snow, 2020). 
Instead of considering quantity and quality separately and in an attempt 

 
2 Even though this thesis focuses solely on language environment factors for language 
development, it should not be interpreted as a denial of the relevance of factors such as 
heredity, genes, and biological maturation. To focus on one factor is not to reject other 
factors. 
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to ascertain which is the most important, others emphasize the balance 
between them (He, 2022). That is, rather than it being simply that more 
of one is better, it could be that a more advantageous quality of language 
environment is attained if quantity is decreased (He, 2022). See Figure 1 
for an illustration of how each language environment factor examined in 
this thesis can be interpreted.  

 
Figure 1.  
An illustration of language environment as a continuum of quantity 
(leftwards) and quality (rightwards). The red circles dotted on the con-
tinuum represent how the language environment factors can be cate-
gorized based on the operationalization in this thesis. Note that it says 
interaction in two circles; this is because this variable is measured dif-
ferently in two papers. 
 

 
 
 
 
 
 

 
What constitutes a fruitful language environment changes with 

increasing child age. Rooted in Vygotsky’s theorizing, Rowe and Snow 
(2020) proposed that the most advantageous feature of a language 
environment is “just the right amount” of challenge (i.e., being in the 
zone of proximal development). This depends on and changes with 
factors such as the age of the child, current language ability, and cultural 
factors. This means that a linguistic input that was advantageous at a 
certain age might not be so as the child gets older and advances in their 
language abilities. Repetition of words might facilitate language abilities 
more in young children than in older children (Rowe & Snow, 2020). If 
adopting the authors’ way of conceptualizing this, the question of 
whether ‘this or that’ is the most advantageous is insufficient if not 
considered in context. 

It is worth remembering that the division into different aspects 
of language environment may be questioned as being an arbitrary 
categorization. Although aspects such as quantity and quality in the 
literature are presented as being possible (at least somewhat) to 
separate, Snow (2009) stresses that linguistic input cannot be separated 
from surrounding relationships. Quantity and quality are therefore in-
tertwined. Correspondingly, the language environment factors consid-
ered in this thesis both overlap each other and have points that separate 
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them from each other. These factors should be treated as simplified ped-
agogical tools for understanding something complex. Further, it could be 
questioned more broadly as to whether it is even desirable to distinguish 
language environment factors or to separate child language development 
and child language environment from each other. For instance, it could 
be argued that language development and language environment are in-
separable from each other and should remain so. Although I see that ar-
gument as relevant, I find it to be helpful (rather than unhelpful) to strive 
to separate different aspects because it aids in putting a complex devel-
opmental process into (concrete) words. 

Linguistic input 
Over the years, linguistic input has been investigated within the field of 
developmental psychology by using a variety of terms. Some terms are 
synonyms and others are closely related. For instance, Saxton (2017) 
listed 15 examples of terms used for describing parental talk to young 
children: linguistic input, caregiver talk, caregiver speech, exposure 
language, verbal stimuli, parentese, and child-directed speech, to 
mention a few. In this thesis, linguistic input refers to the number of 
words from the parent(s) (or other adults physically close to the child) 
that the child is exposed to. This is part of the quantitative language 
environment. 

Hart and Risley (1995) conducted a landmark study within this 
area that has become highly influential even up to this day. They found 
that children living in families with higher socioeconomic status3 (SES) 
were exposed to more word tokens. They coined the phrase “30 Million 
Word Gap”, which referred to their finding that the amount of linguistic 
exposure during the first four years of children’s life differed that much 
depending on SES when they extrapolated their data. Since then, this 
phrase has frequently been both embraced and criticized in the literature 
and has also been seen in public campaigns and early intervention 
programs as a way of highlighting these SES-dependent language 
environmental differences across children (e.g., Dailey & Bergelson, 
2022). In a recent meta-analysis (Dailey & Bergelson, 2022), SES was 
found to have a statistically significant effect on language input (g = 0.41) 
but this effect was moderated by the type of language and was also much 
smaller than in Hart and Risley’s sample (g = 2.46). 

Today, researchers suggest that much previous research has 
overemphasized the value of merely the amount of words and there is 

 
3 In developmental psychology, it is common to categorize children depending on their 
parents’ socioeconomic status. This is a procedure that has been criticized by researchers 
outside the discipline; for instance, Qvortrup (1997) wrote that this procedure of 
grouping children based on this factor might hide commonalities among children. 
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now a call for a paradigm shift to include more qualitative aspects of 
language environment (Masek et al., 2021). If only the amount of words 
in isolation fostered children’s outcomes, this could be easily solved. We 
could install a ‘talking box’ in children’s surrounding so they could be 
exposed to a specific pre-installed amount of words each day. 
Unfortunately, it is not that simple. A talking box would, for example, 
lack the interactive element that is built-in within human linguistic 
input. 
 
Researching linguistic input 
It is not only different terms that have been used for linguistic input, it 
can also be researched from different approaches. Commonly used 
approaches are to either videotape (e.g., Hurtado et al., 2008) or audio 
record (e.g., Greenwood et al., 2011; Zimmerman et al., 2009) parent–
child interactions in the home environment or the lab environment. 
Videotapes or audio recordings can afterward be transcribed either 
manually or by using a software package (e.g., Conventions of the Child 
Language Data Exchange System [CHAT] or Systematic Analysis of 
Language Transcripts software [SALT]). A recent commonly used 
approach is to analyze audio recordings in an automatic way by using the 
Language ENvironmental Analysis (LENA) system (e.g., as used by 
Christakis et al., 2019, and Suskind et al., 2016). LENA consists of a small 
recording device that is placed into a specially-adapted vest which is 
worn by the child (LENA Research Foundation, 2015). LENA enables the 
benefit of automatic and time-efficient calculations of the amount of 
different home language environmental variables. The variable of 
interest in regard to linguistic input is called Adult Word Counts (AWC), 
a variable that consists of the number of words spoken by an adult when 
they are physically near the child (LENA Research Foundation, 2015). 
This is a variable that has been shown to vary between families (e.g., 
Greenwood et al., 2011, found a Min–Max of 631–36,563 words during 
12 hour recording). A general limitation of LENA is that it only captures 
audio, and therefore does not account for non-audio-related language 
environment factors. However, this is not a limitation related to 
linguistic input per se, since this term by its definition in this thesis 
concerns orally produced words. The method(s) chosen to assess 
linguistic input need(s) to be decided based on the research question at 
hand and any other aspects the researcher wants to capture. 
 Irrespective of the approach chosen to measure linguistic input 
and its influence on child development, this factor is often interpreted 
and presented in terms of a one-way influence from parent to child rather 
than the other way around or in a bidirectional way. Thus, the theoretical 
assumption that it is the parent who influences the child is often an 
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underlying assumption, influencing everything from design to 
conclusions. Issues related to making causal inferences from 
correlational data are only briefly mentioned (e.g., Anderson et al., 
2021). Worth keeping in mind is that the child also influences the parent, 
making the influence bidirectional. For example, parents have been 
found to adapt their speech to the linguistic knowledge they think that 
their child has (Leung et al., 2021). This points to the fact that the 
measure of linguistic input alone can be interpreted differently 
depending on theoretical position and therefore, the importance of study 
design in allowing one to draw causal inferences cannot be stressed 
enough. This challenge is applicable to other language environment 
factors’ influence on language development as well and is not unique to 
researching linguistic input. 
 
Relation between linguistic input and language development 
Many studies across the years have shown that the greater the amount of 
words that children hear, the better it is in terms of their language 
development (e.g., Hurtado et al., 2008; Weisleder & Fernald, 2013). 
However, the quality aspect of linguistic input seems to be at least equally 
important. For example, among the first to show the importance of lin-
guistic input in terms of quality for language development were Hut-
tenlocher and colleagues (1991). They found that parents’ relative fre-
quency of different words was positively related to their child’s acquisi-
tion of the same words. Also, in a recent meta-analysis, Anderson et al. 
(2021) investigated the relation between linguistic input from parents 
and child language. They found positive relations with moderate to large 
pooled effect sizes for both quantity (r = .20) and quality (r = .33) of 
linguistic input, with the latter being more statistically robust. In detail, 
the effect of quality increased as child age increased. For both quantity 
and quality, stronger effect sizes were obtained when the measurement 
approach was naturalistic compared to either free-play or a semi-
structured task (r = .58 compared to r = .26 and r = .29, respectively). 
For quantity, longitudinally compared to cross-sectionally yielded 
stronger effect sizes (r = .29 compared to r = .12). This indicates that the 
positive relation between linguistic input and language development dif-
fers slightly with age and study design. 

There have also been promising attempts to use intervention 
programs aimed at increasing young children’s home language 
environment in order to improve their language development. For 
example, a 6 month intervention program was tested in families with 
typically developed children between the ages of 2 to 12 months (N = 61; 
Christakis et al., 2019). The families received clinician feedback and 
coaching during the trial. After the trial, the home language environment 



 

20 | Background 
  

had significantly increased both in terms of linguistic input (i.e., AWC) 
and in terms of conversational turns (i.e., CTC), and the scores on 
parent-reported child language development had also significantly 
increased. The recorded amount of children’s vocalizations (CVC) in the 
home environment had, however, not increased. Another study also 
found a short-term increase in language environment input during a 
randomized controlled pilot trial targeting children living in low SES 
families (N = 23; Suskind et al., 2016). The mothers increased both the 
number of words they spoke to their child, as well as the number of word 
types and conversational turns. However, the maternal increases in lin-
guistic input did not remain at post-measures. These findings mean that 
although there are promising programs to increase the language envi-
ronment, a challenge is to ensure sustained changes. 

Although the quantity of linguistic input is not the whole picture, 
it seems to play a beneficial role in children’s language development, and 
it might be more important in younger children compared to older 
children. The relationship between linguistic input and language 
development is investigated in Paper I of the current thesis by using the 
LENA system (i.e., the variable AWC) in a sample of 9-month-olds.  

Mental state talk 
Studies of mental state talk (MST) are often situated in developmental 
psychology. MST refers to speech describing mental states in oneself or 
another, for instance, some type of volition, cognition, or emotion (e.g., 
Slaughter et al., 2009). Both parental MST and child MST have been a 
subject of research. Parental MST could be considered as either a quan-
titative or a qualitative part of the language environment, depending on 
how one looks at it. To me, it seems to be both. MST is merely quantita-
tive in the sense that it concerns the amount of linguistic input that is 
considered MST, but it is also qualitative because it identifies the (pro-
portional) use of specific words that are assumed to be challenging for 
children to develop. 

MST has been researched for several decades. Over 40 years ago, 
Bretherton and colleagues (1981, 1982) investigated MST as included in 
the closely related but broader concept internal states talk. By the con-
cept of internal states talk, they meant words referring to inner states of 
six different types: perception, physiology, affect, volition/ability, cogni-
tion, and moral judgment/obligation. Thus, internal states talk included 
not only MST but also talk about other internal states. Traditionally, as 
in Bretherton and colleagues’ work, the research was conducted as a way 
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of studying children’s acquisition of Theory of Mind4 (ToM). A child 
shows ToM when “the individual imputes mental states to himself and to 
others” (Premack & Woodruff, 1978, p. 515). This means that MST was 
not necessarily treated as a research question worth studying in its own 
right. Nowadays, studies explicitly investigating MST are conducted and 
these are often situated within constructivism (e.g., Jenkins et al., 2003; 
Taumoepeau & Ruffman, 2006, 2008; Tompkins et al., 2018). For exam-
ple, Taumoepeau and Ruffman (2006, 2008) longitudinally investigated 
maternal MST and their child’s later MST and emotional understanding.  

Parental MST during parent–child interactions has been found 
to vary depending on external factors. One factor is the age of the child, 
where the frequency of parental MST has been found to increase as the 
toddler gets older, especially the types labelled Cognition (Ensor et al., 
2014; Olson & Masur, 2019) and Volition (Olson & Masur, 2019). An-
other factor is the cultural and linguistic context. Singaporean mothers 
who were bilingual and spoke both English and Mandarin produced 
more Desire MST while speaking Mandarin and more Cognition MST 
while speaking English (Cheng et al., 2020). A third external factor is the 
task performed during the experiment. For example, parental MST of the 
type known as Emotion was more frequently uttered during a book-read-
ing task compared to a free-play task, while the type known as Desire was 
more frequently uttered in the free-play task compared to the book-read-
ing task (Drummond et al., 2014; Farkas et al., 2018). These findings 
demonstrate that parental MST changes depending on the context, both 
in terms of amount and type. 

The positive influence of parental MST has been researched in 
relation to a range of child outcomes. Significant associations have been 
found concurrently and/or predictively. For instance, it has been posi-
tively associated with child mentalizing abilities (Racine et al., 2007; 
Taumoepeau & Ruffman, 2008), executive functioning (Baptista et al., 
2017), socially adaptive behaviors (Bekar et al., 2018), and prosocial 

 
4 ToM is also a concept often discussed in relation to language development. This is be-
cause ToM and language development have a close relationship with each other. For ex-
ample, a meta-analysis found a significant relationship between these two with an overall 
effect size of r = .43 (Milligan et al., 2007). The explanations for this relationship (e.g., 1. 
ToM tasks are verbal, 2. Interactions and conversations with others support both 
abilities, 3. Language gives the terms of mental states and through this an understanding 
of these mental states, or 4. Language is required to mentally represent other’s mental 
states) or whether there is an overlap between the constructs (i.e., shared definition) are 
still up for debate (e.g., Hoff, 2014). Other closely related concepts that sometimes are 
used synonymously with ToM (based on a socio-cognitive tradition) are mentalization 
(based on a psychoanalytical tradition; Fonagy, 2000) and perspective-taking (based on 
a behavioristic tradition; Luciano et al., 2020). 
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behavior (Drummond et al., 2014). Thus, exposure to parental MST 
seems to benefit several abilities.  
 
Researching mental state talk 
Parental MST is generally measured from videotaped parent–child in-
teractions, for example, free-play sessions (e.g., Farkas et al., 2018; 
Slaughter et al., 2009; Symons et al., 2006), book-reading sessions (e.g., 
Drummond et al., 2014; Farkas et al., 2018), or problem-solving tasks 
(e.g., Razuri et al., 2017). Thereafter, there is no concordance in the MST 
coding procedures. Instead, there are many different coding procedures 
across studies. For example, MST is most often categorized into one of 
three types: Volition/Desire, Disposition/Emotion, and Cognition (e.g., 
Slaughter et al., 2009; Tompkins et al., 2018), although it has also been 
categorized into ten types (Farkas et al., 2018). Another example that dif-
fers in the coding procedure across studies is under which circumstances 
words are counted as MST. For instance, the word ‘think’ is sometimes 
coded as MST every time it is uttered (e.g., Slaughter et al., 2009) and 
other times it is only coded if it is a ‘true reference’ to a mental state (e.g., 
Symons et al., 2006). Worth bearing in mind is what Bretherton and Bee-
ghly (1982) pointed out decades ago, that the categorization chosen 
should not be taken as an absolute. This is because the categorization 
could have been done differently. They stressed that the categories 
should be treated as organizational tools. 

The many differences in methods and coding procedures across 
studies make it important to revisit the core. Although direct compari-
sons of raw scores between studies become problematic, conceptual 
comparisons are pertinent. The core that the studies share is to under-
stand the relation between parental MST and child development. That is, 
rather than aiming to find the best categorization, we can aim to gain an 
overall understanding of the role this kind of speech can have on child 
language development. 

Based within the assessment of MST is, of course, an assumption 
that this is a reasonable way to assess; otherwise, it would not be done 
this way. Critics could argue that it is not meaningful to cut out MST—or 
any other kind of talk—from the ongoing conversation and treat it in iso-
lation (e.g., discursive psychology; Childs, 2012a, 2012b; Edwards & Pot-
ter, 2005; Wiggins, 2017). By this it is meant that, in order for MST to 
make sense, we need to consider it in its interactional context (e.g., what 
happened in the turn before? How did the receiver respond to the utter-
ance?). For example, Wiggins (2014) studied MST as used by parents and 
children during family mealtimes in a home environment, focusing spe-
cifically on those words related to food ‘likes’ and ‘dislikes’. She examined 
MST in its interactional context instead of using an MST coding 
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procedure. By analyzing the conversations in detail, she found that par-
ents claimed epistemic primacy over what their children liked or didn’t 
like in terms of food preferences. This means that the parents treated 
their children’s food preferences as directly accessible to the parent and 
as something that the parent had the right to make a comment about. 
This is a performative way of researching MST, which is very different 
from the referential way used in developmental psychology (an exception 
in developmental psychology is Racine et al., 2007, who claim to adopt a 
Wittgensteinian view of MST while at the same assessing MST with a 
coding schedule and a statistical approach). This call for studying MST 
in its context could be understood as a far-reaching critique of basically 
all studies of MST in developmental psychology, although discursive psy-
chology has not explicitly positioned this critique. This is an argument to 
be aware of, but in my opinion, this argument or critique does not rule 
out the possibility that both ways of approaching MST can be valuable at 
the same time (i.e., studying MST with different approaches to reach a 
richer understanding of MST). 
 
Relation between mental state talk and language development 
The results of the relation between parental MST and child language 
outcomes are inconclusive. Parental MST has been positively linked to 
child MST, meaning that the more MST uttered by the parent, the more 
MST is used by the child (e.g., Jenkins et al., 2003; Symons et al., 2006; 
Taumoepeau & Ruffman, 2006, 2008). For instance, New Zealand moth-
ers’ production of Desire MST and Think/Know MST when their child 
was 2 years of age were positively associated with the child’s Emotion 
MST at the same age, and also longitudinally Think/Know MST by moth-
ers at 2 years predicted child MST at 33 months (Taumoepeau & Ruff-
man, 2006, 2008). In contrast, Symons et al. (2006) found that Cana-
dian parents’ use of MST was only significantly associated with their 2-
year-old’s concurrent use of MST when parental MST was appropriate 
for the situation (to decide appropriateness for each MST, criteria were 
adopted from the coding procedure of mind-mindedness, a procedure 
further described when discussing the concept on Mind-mindedness, in-
troduced on p. 24). That is, appropriate Cognition MST produced by the 
parent was positively associated with child Cognition MST and appropri-
ate Desire MST produced by the parent was positively associated with 
child Desire MST. However, these associations were non-significant 
when appropriateness was not considered. 

More research has been focused on parental MST as related spe-
cifically to child MST compared to general child language development. 
To my knowledge, only three studies have presented data on the latter in 
children 2 years old or younger (Farkas et al., 2018; Olson & Masur, 
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2020; Ruffman et al., 2020). Of these, two found concurrent and positive 
associations between parental MST and child language abilities (Olson & 
Masur, 2020; Ruffman et al., 2020) whereas one found a concurrent and 
negative association (Farkas et al., 2018). Two of these studies investi-
gated predictive associations and both found that parental MST posi-
tively predicted later child language abilities (Farkas et al., 2018; Olson 
& Masur, 2020). Worth knowing is that these three studies have differ-
ences in method, which complicates the comparison. For example, dif-
ferences are found in children’s age (between 10–30 months old), task to 
assess MST (free-play or storytelling, in a lab environment or at the 
nursery), assessment of child language abilities (parental reports called 
The MacArthur-Bates Communicative Development Inventories [MB-
CDI] or the language scale from the standardized test procedure Bayley 
Scales of Infant and Toddler Development [Bayley-III]), and linguistic 
context (Spanish-speaking or English-speaking). 

To sum up, there is considerably less research on the relationship 
between parental MST and child language outcome as compared to re-
search investigating linguistic input in general. There are studies that 
have found a (positive) relation, but the studies are few with different 
methods and mixed results. In addition, I am not aware of any study that 
specifically focuses on this topic that is conducted in a Swedish-speaking 
context. Therefore, Paper II in this thesis contributes to this area by ex-
amining the concurrent relationship between parental MST and 25-
month-olds’ MST as well as general language abilities from videotaped 
parent–child free-play sessions. 

Mind-mindedness 
The related concept of mind-mindedness (MM) is used within 
developmental psychology and was coined by Elizabeth Meins in 1997. 
In research with young children, MM is defined as the caregiver’s 
proclivity to treat their infant as an own individual with experiences, 
thoughts, and feelings of their own (Meins, 1997) and it is divided into 
either Appropriate MM or Non-attuned MM (Meins & Fernyhough, 
2015). Appropriate MM is when the parental interpretation of the in-
fant’s internal states is consistent with child expression and Non-attuned 
MM is when these are inconsistent. For example, a parent that utters “oh, 
you really like that red car” when the child is smiling and playing with a 
car is considered Appropriate, whereas the same utterance would be cat-
egorized as Non-attuned if instead the child is throwing the car away and 
reaches for a teddy bear. This means that the division is based on 
whether the researcher agrees or disagrees with the parent’s reading of 
the child’s internal state. MM could be understood as part of the qualita-
tive (specifically the interactive dimension) language environment.  
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This thesis is in line with Devine and Hughes (2018) who in their 
meta-analysis treated MM and parental MST as two distinct (yet highly 
overlapping) constructs, rather than Tompkins et al. (2018) who in-
cluded MM in parental MST. These two concepts are both parts of the 
children’s language environment and are similar in the way that both 
capture speech about mental states, yet there are differences that make 
it relevant to separate these concepts in this thesis. Namely, in MST, all 
uttered MST is considered MST regardless of context or referent (e.g., 
the parent, the child, a toy), and it is the MST itself that is the subject of 
study. In MM, only the parental uttered mental states that refer to the 
child are of interest, and these are divided into either Appropriate or 
Non-attuned, depending on the context. Also, strictly theoretically, MM 
is aimed at capturing overall parental orientation toward their child and 
this way of operationalizing MM (i.e., by focusing on mental state talk 
with their child) is only one way of assessing MM (this will be further 
discussed down below in researching MM). 

Theoretically, MM is based on a rethinking of work done by John 
Bowlby, Mary Ainsworth, and Lev Vygotsky (Meins, 1997). Namely, 
Bowlby’s and Ainsworth’s attachment theory, Ainsworth’s maternal sen-
sitivity (i.e., the mother’s ability to correctly interpret the child’s signals 
and to make an appropriate response), and Vygotsky’s zone of proximal 
development. Originally, the main purpose of Meins’ (1997) work was to 
tie together cognitive and social development and to explain why chil-
dren with secure attachment showed superior performance on different 
tasks (e.g., search behavior in object and person permanence tasks, play 
behavior tasks, and language acquisition tasks) compared to children 
with insecure attachment. Meins suggested that the mechanism was MM 
and described that children with secure attachment had mothers who 
showed higher MM. She also suggested the hypothesis that early experi-
ence of MM could be a precursor for secure attachment. Meins proposed 
that the zone of proximal development and the process of internalization 
might be an explanation as to why securely attached children performed 
better in several tasks (even though the general cognitive ability was 
comparable between the two groups). A mind-minded caregiver might 
act more in the child’s zone of proximal development and these sensitive 
and contingent caregiver–child interactions might be easier for the child 
to internalize. 

The measures Appropriate MM and Non-attuned MM are uncor-
related (Meins et al., 2002) and Appropriate MM occurs more often than 
Non-attuned MM (ratio 5:1, Meins et al., 2003). MM is suggested to be a 
relational construct rather than a trait-like construct, because MM’s de-
scriptions of friends and partners were positively correlated whereas de-
scriptions of friends and famous people were not significantly correlated 
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(Meins et al., 2014). There is no convincing evidence that MM would be 
associated with SES (Meins et al., 1998), educational level of the parent 
(Meins et al., 2002), or the sex of the child (Meins et al., 2011).  

Appropriate MM is—in contrast to Non-attuned MM—desirable 
and associated with positive child outcomes. In a recently published 
meta-analysis, Aldrich et al. (2021) concluded that MM was modestly re-
lated to socio-cognitive and cognitive development in children. For ex-
ample, Appropriate MM has been positively linked to child outcomes 
such as ability to ToM (e.g., Lundy, 2013) and secure infant–mother at-
tachment (e.g., J. E. Miller et al., 2019) as well as negatively associated 
with externalizing behavior problems (Colonnesi et al., 2019). Also, Non-
attuned MM has been negatively associated with social competence (Col-
onnesi et al., 2019). Attempts to increase Appropriate MM have also been 
done, for instance, by starting an intervention during the third trimester 
through a face-to-face session and a smartphone app called BabyMind 
(Larkin et al., 2019). This yielded promising results later at the age of 6 
months: the intervention group was engaged in significantly more MM 
(M = 8.94%, percentage MM of all comments made during the interac-
tion) during parent–child interaction compared to a group of mothers 
that had not received any intervention (M = 3.98%). There were varia-
tions within each group as well (the intervention group ranged from 0–
33% and the control group from 0–12%). 

Most research on MM is done in the Western world and the cross-
cultural validity of the construct is limited. This is also true for the other 
language environment factors considered in this thesis, however, it is es-
pecially important to consider here because MM has a detailed coding 
procedure that is developed in an English-speaking context in the United 
Kingdom. This means that it is not certain that the concept and its de-
tailed coding procedure fits other cultures or languages. The only non-
Western study I am aware of that has investigated MM in families with a 
child below 2 years of age is Dai et al. (2019). They focused on dyadic 
free-play between Chinese and Australian mothers and their 18-month-
old. Chinese mothers uttered more Non-attuned MM than Australian 
mothers and the opposite was true for Appropriate MM. The researchers 
explained these findings in relation to cultural differences between indi-
vidualistic Australia and collectivistic China. Studies like this reveal that 
MM needs to be further investigated cross-culturally to better under-
stand the construct and to be able to decide whether MM is desirable in 
different linguistic and cultural contexts. 
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Researching mind-mindedness 
A strength of MM is the uniform operationalization and coding 
procedure across studies. The procedure of measuring MM is described 
in detail in a free online accessed manual by Meins and Fernyhough 
(2015). As stated in the manual, MM can be measured from verbal 
utterances in two ways: interactional or representational. Interactional 
measures are recommended for use with children during their first year 
of life and are based on real videotaped parent–child interactions. 
Representational measures are recommended with children one year or 
older and are based on the parental description of their child. The 
interactional measure enables the categorization into Appropriate MM 
and Non-attuned MM, whereas the representational measure yields one 
MM measure (not considering appropriateness). These two procedures 
are quite different, but both aim to measure the same underlying 
construct of MM. Longitudinal research has shown a correlation between 
these two measures (e.g., r = .40, p <.01 between Appropriate MM at 6 
months and description of the child at 48 months and r = -.44, p <. 001 
between Non-attuned MM at 6 months and description of the child at 48 
months; Meins et al., 2003). 

MM is described as the proclivity to treat the infant as an individ-
ual with a mind, but this is measured by the verbal proclivity. That is, 
potential non-verbal ways of expressing MM are not captured in the cod-
ing procedure of this concept. For example, McMahon and Bernier 
(2017) discussed that this procedure might underestimate parental MM. 
This is especially because children under the age of 1 year do not yet un-
derstand the mind-minded words parents use. Therefore, it might be of 
relevance to investigate parental MM in both a verbal (e.g., label the 
child’s emotions or ask if the child wants the toy that it seems to be strug-
gling to reach) and non-verbal way (e.g., mirroring a child’s emotional 
display or passing a toy to the child that seems to be struggling to reach 
it) and to evaluate whether this approach would strengthen the predic-
tions between MM and child outcomes (McMahon & Bernier, 2017). 

Like other constructs, the construct of MM comes with its own 
unspoken assumptions. Meins et al. (2011) argue that “focusing on mind-
related discourse thus provides crucial information on the mother’s psy-
chological orientation toward her child” (p. 139). I suggest that there are 
at least three important assumptions built into this sentence alone. One, 
it is meaningful to talk about parental psychological orientation to their 
child. Two, it is possible to measure this psychological orientation in a 
suitable way. Third, this suitable way of measuring is MM. Another fun-
damental assumption built into the construct of MM is that it is possible 
for a person to read other people’s minds to find out a ‘right answer’ to 
their inner mental states. Specifically, as stated in the coding manual, an 
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Appropriate MM and a Non-attuned MM is differentiated depending on 
whether the coder agrees or disagrees “with the caregiver’s reading of the 
infant’s current internal state” (Meins & Fernyhough, 2015, p. 9). This 
implies an assumption that it is possible to judge whether a child is happy 
or sad, simply by looking at the child. This judgment is something many 
of us do in everyday life, however, the problem with this assumption is 
that the outward behavior of the child is treated as indicative of an inter-
nal state. That is, it is an assumption that the internal state can be “read 
off” of the body in some way by looking at the child. 

Now, the reader might argue that it would be more reasonable to 
treat MM as some form of overall parental orientation towards their child 
rather than specifically a language environment factor because MM 
means the parent’s tendency to adopt, treat, or tune in to their child as a 
mental agent. Although I agree that MM, by its definition, is part of some 
overall parental orientation, I treat it as part of the language environ-
ment because of the operationalization of MM in research with young 
children. MM is here assessed through what the parent verbalizes spon-
taneously in parent–child interactions, and not, for example, how the 
parent treats the child in a non-verbal way or how the parent describes 
the child (which it would have been if we would have used the represen-
tational measure). In my opinion, the key factor from the perspective of 
the child is how the parent behaves and not how the parent thinks. 
Therefore, since this thesis centers around the child, MM becomes a lan-
guage environment factor for the child. 

 
Relation between mind-mindedness and language development 
In a narrative review, the relationship between MM and child language 
abilities was described as having been the subject of only a few studies 
and the findings were inconsistent (McMahon & Bernier, 2017). For 
instance, Appropriate MM (especially the subcategory “Cognition”) 
assessed at 12 months was associated with more advanced expressive 
language at 2 years (Laranjo & Bernier, 2013) and maternal MM was 
concurrently and positively associated with four-year-olds’ use of mental 
state language (Lundy & Fyfe, 2015). However, MM assessed at 8 months 
was not associated with internal-state language at 2 years, but Appropri-
ate MM was positively associated with child receptive language later at 4 
years old (Meins et al., 2013). Last, Appropriate MM at 16 months was 
not concurrently associated with expressive language, but it was posi-
tively associated with internal-state language at 20 months (Longobardi 
et al., 2018). The findings are inconclusive, and it seems to be more rea-
sonable to expect a predictive rather than a concurrent association be-
tween Appropriate MM and language development. 
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To put it simply, MM is a clearly operationalized and potentially 
meaningful language environment factor for language development. MM 
is investigated in Paper III of this thesis by using the interactional 
measures in videotaped free-play sessions. Specifically, the aim was to 
assess MM when the child was 9 months of age and link the MM measure 
to language development both concurrently and later at 25 months of 
age.  

Interaction 
The interaction between parent and child is often a particular subject for 
study in both developmental psychology and discursive psychology. In 
this thesis, interaction is treated as some form of interplay (usually with 
talking) between parent (or other adult physically close to the child) and 
child, and the interaction itself is viewed as important, rather than solely 
for the words the interaction contains. That is, it is the interactional part 
that is the key (e.g., the physical presence or the exchange of turn-
takings) and not only what words are spoken during this interaction. 
Interaction is part of the qualitative (specifically the interactive 
dimension) language environment. In this thesis, interaction is 
researched both from developmental psychology (Paper I) and discursive 
psychology (Paper IV). Both these approaches value interaction in the 
understanding of child language development, but, if seen at the 
interactive dimension of the qualitative language environment as a 
spectrum, I would consider interaction within discursive psychology 
even higher on the interactive dimension than interaction within 
developmental psychology (as illustrated in Figure 1 on p. 16). 

In developmental psychology, a socio-constructive framework 
has been proposed to explain why interaction is important for child 
development. For instance, Topping et al. (2013) considered Vygotsky’s 
theory to be “the most pertinent” (p. 392) and adopted it as the 
theoretical framework for their review article about parent–infant 
interaction and language development. They emphasized parents as the 
mediator (within the zone of proximal development) of language and 
that the child’s development occurred as a result of this. 
 Another way of approaching interaction is through discursive 
psychology. The importance of interaction is self-evident in this 
approach because it is built into the research method as such. Here, the 
interaction is studied in the interaction. Discursive psychology treats 
psychological phenomena as interactional matters and therefore has a 
basic assumption to treat interactions as the cornerstone. By looking at 
interactional practices, the details in how parent and child interact with 
each other are of interest for their own sake and not to understand some 
putative underlying process (Wiggins, 2017). This interactional focus is 
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in contrast to developmental psychology, where the interactional 
measure is often cut out and isolated from the interaction itself and 
statistically correlated to a particular child outcome. For example, one 
way of cutting out and measuring interaction in developmental 
psychology is to calculate the number of conversational turns (CTC; 
automatically measured with LENA technology) between the parent and 
the child during a certain time interval (e.g., Zimmerman et al., 2009). 
Unlike in linguistic input where it is the number of words that is the 
focus, in CTC, it is the number of exchanges between the parent and the 
child. This means that in turn-taking, it does not matter whether the 
parent uttered a sentence containing three words or twenty words—it is 
counted as one CTC. In addition, CTC has also been further analyzed to 
investigate entrainment (i.e., conversational partners’ adaption of 
speech patterns to each other) and it was found that the parent–child 
dyads adapted to each other’s speech patterns, particularly in terms of 
pitch (Ko et al., 2016). Although investigating entrainment is more de-
tailed than CTC, it could still be considered as a way of cutting out the 
interactional measure from the actual interaction. 
 
Researching interaction 
In developmental psychology, interaction is researched in different ways 
and the definition and operationalization of interaction vary greatly. 
Often developmental psychology researches interaction by measuring it 
in terms of numbers and uses statistics. For instance, interaction has 
been measured by observational measures (see Topping et al., 2013), 
automatically counted LENA measures (i.e., the variable CTC; 
Zimmerman et al., 2009), or experimental designs (Roseberry et al., 
2014). There are different suggestions about what might be a reasonable 
approach for measuring interaction. For example, Masek et al. (2021), 
who called for a paradigm shift to focus on the quality rather than 
quantity of the language environment, argued that calculating 
interactions in terms of CTC is too scanty (e.g., conservative and not 
necessarily consistent with human coders and does not measure any 
non-verbal interaction). Instead, the interactional measures they 
suggested were methods that allow for a richer understanding, such as 
measuring joint attention (i.e., parent and child focus on the same object 
or event) and contingency (i.e., meaningful responses that promote 
adult–child turn-takings). Also, the measure CTC is described to be “an 
estimate of the total number of conversational interactions the child en-
gages in with an adult in which one speaker initiates and the other re-
sponds within five seconds” (LENA Research Foundation, 2015, p. 30). 
From a discursive psychology perspective, five seconds is a really long 
time in interactional terms, and many things could be missed by using 
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this operationalization. Which measure of interaction that is used in a 
particular study needs to be decided in relation to the aim of the study 
and with available resources in mind (e.g., time, economy; Brito et al., 
2015).  

Needless to say, if approaching interaction from discursive 
psychology, the aforementioned measures would all be criticized. The 
commonality between all of these measures is that they strive to cut out 
the interactional measure from the interaction. Merely the striving to cut 
‘interaction’ out could be argued to not fully understand the importance 
of interaction. In discursive psychology, the interaction is studied per se 
rather than used as a tool to discover something else (e.g., the positive 
influence interaction has on language development). Although 
discursive psychology is not against calculating descriptive data—this is 
not their main analyses nor their end goal—the main analysis is to 
examine the interaction qualitatively with discourse analysis. 

Critique can also be directed towards discursive psychology’s way 
of treating phenomena as interactional matters, because it makes only 
(or at least mainly) a certain type of research question interesting to 
study. This means that from a discursive psychology perspective, we can 
capture the interactional part of language development. However, since 
discursive psychology by its definition focuses on interaction, it does not 
focus on non-interaction. For instance, from this perspective, it would 
not be interesting to study parts of language development that might be 
of relevance that are happening when there is no interaction taking place, 
such as the child lying alone in bed and talking to themself. Another huge 
criticism towards discursive psychology lies in that it is often considered 
difficult for beginners to master the methodology and analytical tools 
(e.g., McMullen, 2021, wrote that “of all the qualitative methodologies 
used by psychologists, discursive psychology ranks among the most 
challenging”, p. 7). The approach may therefore be rejected not only 
because of its underlying assumptions (e.g., constructionism), but also 
because it is quite inaccessible for beginners to grasp both in terms of 
theory and practice.  

Depending on how we research interaction, one could possibly 
wonder also whether MM is a measure of interaction. Both concepts 
concern some form of parental attunement to deliver communication to 
their child. It is true that interaction and MM are overlapping but in this 
thesis these two are not the same, and therefore, need to be separated. 
The main difference between interaction and MM in this thesis is how 
the child is treated. In research on MM with young children, parent–
child free-play sessions are analyzed in order to measure parental 
attunement in relation to the child. However, in MM, it is more the 
parent’s interaction with the child that is assessed rather than the 
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parent’s and the child’s interaction with each other. In contrast, 
interaction is in this thesis seen as the active interplay between parent 
and child, and not merely as how the parent interacts with the child. This 
means that in the assessment of MM, the child is treated as more passive 
and in the assessment of interaction, the child is treated more as an 
equally active agent as the parent.  

To summarize, interaction is a broad concept that includes many 
“types” of interaction, and the commonality between the different 
interactional measures is the emphasis on interaction between adult and 
child as something potentially facilitative for language development. 
This is because in an interaction, we exchange a lot more than words. 
 
Relation between interaction and language development  
In developmental psychology, parent–child interactions are often 
considered to be a crucial factor in children’s language development 
(e.g., Donnelly & Kidd, 2021; Gilkerson et al., 2018; Romeo et al., 2018; 
Topping et al., 2013; Zimmerman et al., 2009). For example, 
Zimmerman et al. (2009) emphasized the importance of interactions in 
their study conducted with children aged 2–48 months. They found that 
CTC was positively associated with child language development both 
concurrently and predictively. Therefore, they suggested that interaction 
might be even more important to language development than quantity of 
speech (i.e., linguistic input, AWC). Measuring interactions as CTC has 
also been studied in relation to neural mechanisms. Romeo et al. (2018) 
found that children with a higher number of CTC (independent of IQ or 
SES) showed more activation in the left inferior frontal gyrus (Broca’s 
area), and this activation mediated the relation between CTC and child 
language scores. In their study, the children were aged 4–6 years old and 
were a little older than the children in this thesis. However, this is a 
fascinating study, since it linked language environment and language 
development at a neural level. 

Another range of studies has emphasized the importance of 
interactions in relation to digital media. For example, Roseberry et al. 
(2014) investigated 24–30 month-olds who were exposed to novel words 
in one of three conditions: live interaction, interaction over video chat, 
or non-interaction on pre-recorded video. They found that children 
learned new words from the two interactional conditions (both live and 
digital), but not from the non-interactional pre-recorded video. In this 
study, the interaction was measured in terms of having an adult present 
live or via Skype and that this adult responded contingently (i.e., here 
meaning that the adult responded immediately and accurately in terms 
of content) to the child. Comparable findings were also found by Kuhl et 
al. (2003) and Roseberry Lytle et al. (2018) when investigating phonetic 
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discrimination in infants. The former study found that English-speaking 
infants who were exposed to Mandarin showed phonetic learning at 9 
months when the exposure was through live interaction but not when the 
exposure was through digital media. The latter study found that 9-
month-olds showed more phonetic learning via exposure to Mandarin 
via digital media in a peer-exposure condition than in an individual-
exposure condition. These results clearly suggest that interactions add 
something more than just the words they contain.   

To conclude, most researchers seem to agree that interaction is 
important. The question is more about how important interaction is for 
child language development rather than whether it is important. In the 
current thesis, interaction is measured both by using the variable CTC 
from the LENA system in a sample of 9-month-olds (Paper I), and with 
discourse analysis to analyze 25-month-olds’ use of vill ‘want’ in parent–
child interactions (Paper IV). 

Digital media 
A newer factor in children's language environment that has received a lot 
of attention in recent years is digital media. Just by reading newspapers, 
watching the news, or searching in a research database, the great interest 
in digital media and its potential influence on children’s development 
becomes clear. The concept of digital media is broad and includes all me-
dia content that is delivered in a digital format. In developmental psy-
chology, it can be part of either the quantitative or qualitative language 
environment depending on the format and the setting. In this thesis, dig-
ital media is measured as time exposed to Electronic Sound (ES; Paper 
I), which is part of the quantitative language environment. 
 Many young children are exposed to digital media. In Sweden, 
54% of 1-year-olds and 75% of 2-year-olds use the internet (The Swedish 
Media Council, 2019). In the US, children aged 2–48 months of age were 
exposed to ES for a mean of 1.3 hours a day (Christakis et al., 2009). 
Since the concept of digital media is so broad, we need to consider (at 
least) three angles to fully grasp the potential influence of digital media 
exposure on child outcomes: 1. the content attributes, e.g., content, me-
dia platform, and interactivity, 2. child factors, e.g., age, memory, and 
cognitive constraints, and 3. contextual factors, e.g., parent–child inter-
actions, parental availability, and economic resources (Barr & Line-
barger, 2017). Time spent on digital media eats time from other activities 
that might be more developmentally appropriate or important 
(Christakis, 2009), such as the child and parent playing together. This 
means that we need to consider what the child or the family is depriori-
tizing in order to spend time with digital media. In 2019, World Health 
Organization (WHO) published worldwide recommendations that 
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children under the age of two should not have any sedentary screen time. 
For children aged 2–4 years, the recommended maximum is spending 1 
hour per day at sedentary screen time, but the less the better. However, 
the publication of these recommendations aimed to demonstrate the im-
portance of children being physically active every day, and therefore 
these recommendations mainly refer to the sedentary aspect of screen 
time and not necessarily to time in front of screens that involves physical 
movement. In Sweden, there is an ongoing debate about digital media 
use in early childhood and 10 researchers have called for the Public 
Health Agency of Sweden and Swedish National Agency for Education to 
act now and come up with Swedish recommendations about reducing 
digital media use in the youngest (Nutley et al., 2022). 
 
Researching digital media exposure 
Investigations on digital media exposure in early childhood can be ap-
proached in numerous ways. Thus, direct comparisons between different 
methods are challenging. For example, digital media can be studied as 
screen-based visual digital media, sound-based digital media, or as a 
combination. It can also be studied in terms of child exposure to (e.g., 
background television or parent scrolling on the smartphone while the 
child is sitting in the lap), but also in terms of child use of (e.g., watching 
an age-appropriate program or engaging in a video call with grand-
mother). Whether contextual factors are considered or not also differs 
across studies. For example, if all digital media time is treated the same 
or considering whether the movie was watched alone or co-watched, or 
whether the content was age-appropriate or designed for adults. A last 
example of an approach is to measure the indirect influence, for instance, 
what influence parental use of digital media might have on child devel-
opment. 

Byrne et al. (2021) conducted a systematic review of how screen 
time (note the visual operationalization) is measured in research with 
young children. They found that most measures were questionnaires 
filled in by parents and no study had used an objective device-based 
method (e.g., an app). Byrne and colleagues emphasized the need for re-
searchers to be more transparent and detailed about the psychometric 
properties of the measurement used if the field wants to better under-
stand the potential positive and negative effects screen time might have 
on young children. 
 
Relation between digital media exposure and language 
development 
Whether digital media affects children’s language development in a sig-
nificant way is, to this day, not a question with a definitive answer. Some 
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studies have found a negative relation between digital media in early 
childhood and language development (e.g., Chonchaiya & 
Pruksananonda, 2008; Zimmerman et al., 2007), whereas other studies 
have not found any significant associations between digital media and 
language development (e.g., Schmidt et al., 2009; G. Taylor et al., 2018).  

Three recently published review articles discuss the relationship 
between digital media exposure and young children’s language develop-
ment. First, Stiglic and Viner (2019) conducted a systematic review of 
reviews aiming to inform policy about the positive and negative effects 
of screen time (defined as any time spent on screens of any type) on the 
health and well-being of children aged 0–18 years. The authors con-
cluded that there was weak evidence that screen time has a negative ef-
fect on cognitive development (language development was included in 
this concept) in younger children. Second, Oswald et al. (2020) con-
ducted a systematic scoping review about the effect screen time (defined 
as visual screen-based) and green time (defined as natural environments 
or elements) had on different psychological outcomes. When considering 
the impact on cognition, the authors concluded that for children under 
the age of five, screen time showed harmful associations with language 
and communicative abilities, cognitive development, effortful control, 
prosocial behavior, self-regulation, and behavior problems. Third, 
Streegan et al. (2022) found mixed relations between screen time (some-
what unclear definition, keywords in search strategy included screen 
time, television, mobile, etc.) and 0–9-year-old children’s developmental 
outcomes in their systematic review. They found more convincing nega-
tive effects of screen time in relation to socioemotional functioning, ex-
ecutive functioning, cognition, and motor skills than for language devel-
opment. Of the studies included in the review that investigated the rela-
tions between screen time and child language development (n = 29), 13 
showed detrimental effects, 8 null results, 7 positive results, and 1 mixed 
result. The beneficial effects were related especially to factors such as pa-
rental involvement and media content (i.e., educational programs and 
active screen time). In short, two of these three review articles drew con-
clusions that screen time and language and/or cognitive outcomes were 
negatively associated, and one found mixed relations. 

These review articles focused on screen-based digital media and 
did not capture studies approaching digital media as part of a sound-re-
lated language environment. If also taking the sound-related aspect into 
consideration, even more studies have been conducted. For instance, 
Zimmerman et al. (2009) found that ES (measured with LENA) was a 
negative predictor of language development in children aged 2–48 
months. However, this negative association was no longer significant 
when controlling for CTC. 
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It is not enough to conclude that digital media and child language 
development repeatedly have shown negative associations. Oswald et al. 
(2020) emphasized the tough nut of causal inference. This is an im-
portant issue for developmental psychology to engage with, but it is chal-
lenging to be able to, in a justifiable way, draw conclusions about causal 
direction. The authors call for future high-quality studies to be able to 
draw causal inferences. At the same time, they concluded that it is prob-
ably not a random finding or only a result of publication bias that mostly 
harmful associations are found between screen time and psychological 
outcomes (and the opposite for the association between green time and 
psychological outcome, which was positively associated). 

Furthermore, in addition to investigating statistical significance 
and causality, the practical relevance (i.e., the relevance in ‘the real 
world’) also needs to be evaluated. For example, Orben and Przybylski 
(2019) investigated the association between digital media use and well-
being in a huge sample of adolescents (primarily ages 12–18) from dif-
ferent datasets (n > 350,000) and they found that the association was 
negative, albeit so small that its explanatory value of the variation in 
well-being was 0.4% as the most. Even though the age group differed 
from the young children this thesis discusses, the take-home message is 
still that it is important to not only consider significance but also practi-
cal relevance. The question of practical relevance is applicable for other 
language environment factors as well, but it is worth emphasizing here 
due to the constant influx of new empirical studies and review articles on 
this topic. 

To conclude, there are mostly negative associations between dig-
ital media and language development based on today’s evidence. How-
ever, causal inference and practical relevance need to be considered in 
future research. Furthermore, since there are many ways to operational-
ize digital media, researchers need to be transparent to the readers about 
what has been investigated. In this thesis, it is the children’s exposure to 
sound-based digital media that is investigated by using the LENA record-
ing system (i.e., the variable ES; Paper I) in a sample of 9-month-olds. 
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Summary: Language development and language 
environment 
From both a constructivist and a constructionist perspective, a crucial 
factor for language development is language environment. During the 
first years of life, parental and family home language environment fac-
tors are particularly relevant to investigate. This is because most of the 
very youngest children in Sweden spend the majority of their time with 
their parents (in Sweden, social security legislation allows parental leave 
for at least 1 year). 

In the literature overview, I hope that I have shown that no single 
language environment factor is enough to understand child language de-
velopment. Rather, it is a complex mutuality of these (and more) factors 
that are relevant for child language outcomes. I have presented both 
overlapping and distinct language environment factors, and the starting 
point in my thesis is that we need to consider several language environ-
ment factors if we want to understand language development to its full-
est. Also, the studies conducted up to this day are rarely conducted in a 
Swedish-speaking context. Since the subject is language itself, it is im-
portant to investigate whether features are similar across different lin-
guistic and cultural contexts. This thesis helps to fill the gap in studies 
conducted in a Swedish-speaking context. 

Hopefully, I have also demonstrated that one can approach child 
language with different approaches and methods that all come with their 
own assumptions, strengths, and limitations. Depending on the ap-
proach assumed, the phenomena of child language is investigated with 
different kinds of research questions and goals. Sometimes different an-
gles of approach “talk about each other” (e.g., Childs, 2012a, 2012b, 
2014; Edwards, 1993; Osvaldsson, 2015), but they rarely “talk with each 
other”. Therefore, with the phenomena of child language development 
and language environment as the core to bounce back against, this thesis 
will try to understand child language from an attempt to “talk with each 
other”.  
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OVERALL AIM  
The overarching aim of this thesis was to investigate typically developed 
young children’s language development in relation to parental and fam-
ily home language environment factors. To reach as nuanced an under-
standing of children’s language development and contributing factors as 
possible, I approached it through different perspectives and used mixed 
methods. Specifically, this thesis is situated within developmental psy-
chology (Papers I, II, and III) and discursive psychology (Paper IV). 
Methods include automatic recording systems in a home environment 
(Paper I), manually coded videotaped lab sessions (Papers II and III), 
questionnaires (Papers I, II, and III), and discourse analysis (Paper IV). 
 
The specific aims addressed: 

• Paper I investigated several home language environment fac-
tors, namely linguistic input (AWC), interaction (CTC), digital 
media (ES) and child vocalizations (CVC), and their concurrent 
relation to child language development. 
 

• Paper II investigated parental MST and its concurrent relation 
to child language development, both in terms of general lan-
guage abilities and child MST. 
 

• Paper III longitudinally investigated parental MM and its rela-
tion to child language development. 
 

• Paper IV examined in detail how children use MST, specifically 
the word vill ‘want’, in parent–child interactions. 
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EMPIRICAL STUDIES 
General method 
Overview of the research project  
All four papers in this thesis are part of a large research project entitled 
“To grow up in a digital world”5 (in Swedish “Att växa upp i en digital 
värld”). The project was longitudinal with two data collections: at 9 
months of age (T1) and 25 months of age (T2). Two birth cohorts were 
included. For T1, data from the first cohort was collected from April 2017 
to July 2017, and data from the second cohort was collected from Sep-
tember 2017 to February 2018. Data collection for T2 took place approx-
imately 15 months later, namely from August 2018 to October 2018 for 
the first cohort and February 2019 to June 2019 for the second cohort.  

The recruitment to the project was through the Swedish state per-
sonal address register (SPAR). By using SPAR, all families within a spec-
ified area that would have a child reaching 9 months during the selected 
time interval were sent an invitation to participate in the project. In total, 
1,324 letters were sent and those families that expressed interest in the 
study were called and further informed about the upcoming research. At 
T1, a total of 127 families participated, and at T2 a total of 92 families 
participated (regardless of whether the child’s parents lived together or 
were separated, it was counted as one family).  

The research protocol for the project was approved by the Re-
gional Ethical Board (2016/490-31). Before the first wave of data collec-
tion began, written informed consent to participate in the project was 
obtained from the child’s legal guardian. During data collection in the 
lab, the experimenter practiced observed consent regarding the child 
(e.g., administering breaks when necessary for the child’s well-being). 
Each participant received a small reward at both T1 (a bookstore gift card 
and a stuffed toy) and T2 (a USB flash drive containing a video clip from 
the child’s T1 and a rubber duck). 

Procedure 
At T1, the families visited the Child and Infant lab at Linköping Univer-
sity for testing sessions on two occasions. During the testing sessions, the 
tasks were administered in a pre-planned order. Between these testing 
sessions, the families registered a typical day (audio recording, keeping 
a diary, using an app to capture parents’ smartphone use) and answered 
online questionnaires. At T2, the families visited the Child and Infant lab 

 
5 This project was funded by grants from the Swedish Research Council (2016-01033) 
and the Swedish Research Council for Health, Working Life and Welfare (2016-00048). 
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for a testing session once and the tasks were administered in a pre-
planned order. On a day soon after or before the testing session, the fam-
ilies registered a typical day (audio recording, keeping a diary, using an 
app to capture parents’ smartphone use), answered online question-
naires, and handed over a short questionnaire about 2-year-olds’ access 
to digital media during the preschool day to the child’s preschool teacher.  

The pre-planned order of the data collection procedure was al-
ways the cornerstone in the meetings with participants. However, since 
this project included very young children, the experimenters were con-
stantly observant of the child’s needs and were open to changing the pro-
cedure if necessary (e.g., order of tasks, or to allow for a short break). It 
is a constant balance to always have the best interests of the child and 
the parent in mind and at the same time strive to collect as high-quality 
data as possible. The preplanned procedure was carefully thought out 
and pre-tested, and therefore the planned procedure could usually be fol-
lowed. To ensure that the experimenters had as standardized behavior as 
possible, the experimenters discussed and practiced with each other be-
fore the data collection procedure started, and carefully followed the or-
der and wording stated in the protocols during the lab visits.  

The data of relevance for the studies included in this thesis are 
demographic data (T1 and T2: part of test sessions and online question-
naires), free-play sessions (T1 and T2: part of test sessions), SECDI (T1 
and T2: part of online questionnaires) and LENA (T1: registered a typical 
day)6. For key features of Papers I–IV, see Table 1. 

 
 
 
 
 

 
 

 
6 More data was collected than was included in this thesis. Specifically, during the test 
sessions also other measures to assess children’s development in communication and 
language (i.e., The Early Social Communication Scales, The Intermodal Preferential 
Looking Paradigm, and a Word Segmentation Task at T1 and T2, and The New Reynell 
Developmental Language Scales at T2) and memory (i.e., The Serial Reaction Time Task, 
Visual Recognition Memory, and Deferred Imitation live in 3D and screen-based in 2D 
at both T1 and T2) were collected. Also, the parent–child dyads read an e-book together 
during the test session at T2. In addition to demographic questions and SECDI, the 
online questionnaire at T1 and T2 included questions about digital media (i.e., access to, 
attitudes to, and use of), child temperament and sleeping habits, and parental stress. At 
both T1 and T2, the families registered a typical day with LENA, kept a diary, and used 
an app to measure smartphone use. Also, at both T1 and T2, the parents were asked to 
describe their child, and at T2, the parents gave a short questionnaire about digital media 
to their child’s preschool. 
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Table 1 
Key Features of Papers I–IV 

Note. LENA = The Language ENvironment Analysis system, SECDI = 
The Swedish Early Communication Development Inventories. 

Participants 
The research project aimed to investigate child outcomes in typically de-
veloping Swedish-speaking children. Therefore, inclusion criteria during 
the recruitment process at 9 months (chronological age) were that the 
child was reported by their parent to have a typical development without 
known medical issues (e.g., Down syndrome or impairments in vision or 
hearing) and that the main language spoken with the child at home was 
Swedish.  

The vast majority of children were reported as full-term (birth ≥ 
37+0 weeks of pregnancy) and that they had an Apgar score at 5 minutes 
after birth as normal (i.e., a score between 7 and 10). Although letters to 
participate were sent to a representative sample in the recruitment pro-
cess, the sample included in the project was not as representative as ex-
pected. More parents that were highly educated participated in 

 Paper I Paper II Paper III Paper IV 

Field Developmental 
psychology 
 

Developmental 
psychology 

Developmental 
psychology 

Discursive 
psychology 
 

Topic Home language 
environment, 
mainly linguistic 
input, interac-
tion, and digital 
media, and its 
relation to lan-
guage develop-
ment 
 

Mental state 
talk and its  
relation to child 
mental state 
talk and general 
language devel-
opment 

Mind-minded-
ness and its  
relation to 
child language 
development 

The word vill 
‘want’ in  
parent–child  
interactions 

Design Cross-sectional 
 

Cross-sectional Longitudinal Qualitative 
 

Type of 

analyses 

Descriptive and 
correlational 
 

Descriptive and 
correlational 

Descriptive and 
correlational 

Discourse 
analysis 
 

Data  LENA  
and SECDI 

Free-play  
and SECDI 
 

Free-play  
and SECDI 

Free-play 

Child age 9 mos. 25 mos. 9 and 25 mos. 25 mos. 
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comparison to the distribution of the general adult population in Sweden 
or the region (Statistic Sweden, 2018, 2022). For details about partici-
pant characteristics, see Table 2.  

Since all four studies were part of the same recruitment, partici-
pants overlap between studies. Across Papers I–IV, 38 participants 
(35%) were included in the final sample in all four studies, 37 partici-
pants (34%) in three studies, 19 participants (18%) in two studies, and 14 
(13%) in only one of the studies.  
 
Table 2 
Participant Characteristics in Papers I–IV 

 
 Paper I Paper II Paper III Paper IV 

n (n girls) 88 (40) 77 (33) T1: 63 (31) 
T2: 51 (26) 
 

87 (38) 

Age in mos. 
Mean (SD) 

9.51 (0.26) 25.53 (0.32) T1: 9.59 (0.25) 25.55 (0.33) 

Only childa (n) 53 41 40 NR 

Parents with  
university 
degree (n) 

73 of mothers 
and 58 of fa-
thers 

58 of parents 
taking part in 
the free-play 

49 of parents 
taking part in 
the free-play 

NR 

Note. NR = Not relevant for study purpose. a = Child not living with sib-
lings. 

Measures 
The measures described in this section relate to Papers I–III so a reader 
can follow how we calculated the variables of interest in this thesis. Paper 
IV did not include any measures of this kind and will therefore not be 
mentioned in this section. 
 
SECDI 
The Swedish Early Communicative Development Inventories (SECDI) 
was used to assess language development at both T1 and T2. SECDI is a 
Swedish adaptation of the well-established parent-reported instrument 
MacArthur-Bates Communicative Development Inventories (MB-CDI; 
Eriksson & Berglund, 1999; Fenson et al., 1994), which has been adapted 
to around 100 languages (Fenson et al., 2007; MacArthur-Bates CDI, 
n.d.). Different versions of SECDI are used depending on the age of the 
child. The first version, called SECDI-words and gestures (SECDI-w&g), 
was used at T1 and is mainly used to describe communicative skills in 
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infants aged 9–16 months. The second version, called SECDI-words and 
sentences (SECDI-w&s), was used at T2 and aims to describe communi-
cative skills in toddlers 16–28 months. SECDI is considered a reliable 
instrument and Swedish norms are available (Berglund & Eriksson, 
2000a; Eriksson & Berglund, 1999).  

From SECDI-w&g, the three main sections were included in Pa-
pers I and III: Word Comprehension, Word Production, and Use of Ges-
tures. Word Comprehension and Word production were each computed 
by adding up the number of items marked with “understands” or “under-
stands and says” from a glossary of 382 items. The section Use of Ges-
tures includes five subscales: (1) Communicative Gestures, (2) Games 
and Routines, (3) Action with objects, (4) Pretend to be a parent, and (5) 
Imitating other adult actions. The subscale Communicative Gestures has 
been found to be strongly predictive of the development of meaningful 
speech (Fenson et al., 2007), therefore we looked separately at this sub-
scale in Paper I. Use of Gestures was computed by adding up the 51 items 
(subscale 2–5) with a binary response of yes–no (scored as 1–0) together 
with the 11 items (subscale 1) with a three-point rating scale of not yet-
sometimes-often (scored as 0–1–2). Those items with a binary response 
were scored according to the manual (Eriksson & Berglund, 2002) while 
those with a three-point rating scale were scored in line with previous 
studies (e.g., Sundqvist et al., 2016) instead of the binary coding proce-
dure described in the manual. The decision to code differently than in 
the manual was based on an intention to capture as much variance as 
possible. Worth mentioning is that with this coding procedure not only 
the number of different gestures is captured but also to some degree how 
often these gestures are used. The maximum score for Word Compre-
hension and Word Production was 382 each, for Use of Gestures 73, and 
for the subscale Communicative Gestures 22. 

In SECDI-w&s, four sections are available with Swedish norms: 
Vocabulary Checklist, the Pragmatic Scale, the Grammar Scale, and the 
Maximum Length of Utterances (MaxLu; Eriksson & Berglund, 2002). 
All four sections were used in Paper III, and the first three were used in 
Paper II. Vocabulary Checklist was computed by adding up the number 
of items marked as “says” from a glossary of 711 items, the Pragmatic 
Scale was computed by adding up five items with a three-point rating 
scale (not yet–sometimes–often, scored as 0–1–2), and the Grammar 
Scale was computed by adding up six items with a three-point rating 
scale (not yet–sometimes–often, scored as 0–1–2). MaxLu is the mean 
number of morphemes per utterance computed from the three longest 
sentences the parents had heard their child utter lately. The maximum 
score for Vocabulary Checklist was 711, the Pragmatic Scale was 10, the 
Grammar Scale was 12 and MaxLu did not have a fixed maximum score. 
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The procedure for SECDI was the same at both T1 and T2. SECDI 
was administered as part of a larger online questionnaire administered 
through the software platform Qualtrics. 
 
LENA 
The natural home language environment was assessed through LENA 
technology, which is a tool used to automatically analyze the amount of 
language and sounds surrounding the child in both research and clinical 
contexts. LENA is a nonprofit organization founded in 2004 and origi-
nally developed for American English (LENA, n.d.; LENA Research 
Foundation, 2015). The reliability has been found to be highest for Amer-
ican English (Xu et al., 2009), but LENA has also been considered relia-
ble for French (Canault et al., 2016), Spanish (Weisleder et al., 2013), 
Mandarin (Gilkerson et al., 2015), and Korean (McDonald et al., 2021). 
For Swedish, the variable AWC has been evaluated and showed reliability 
of the same magnitude as found in other non-English studies (Schwarz 
et al., 2017). It would be desirable to evaluate the reliability in a Swedish 
sample for other variables as well, especially because Cristia et al. (2020) 
found in their study with an English-speaking sample that AWC showed 
higher accuracy than the variable CTC. 

LENA data was analyzed using the LENA software advanced data 
extractor (ADEX), which is a software that automatically categorizes data 
into variables and time chunks (LENA Research Foundation, 2011). The 
variables included in Paper I are Adult Word Count (AWC), Child Vocal-
ization Count (CVC), Conversational Turn Count (CTC), and Electronic 
Sound (ES). AWC is described as the number of adult word tokens that 
the child is exposed to during the recording, CVC is the number of child 
speech segments (vegetative sounds and crying not included) that is sur-
rounded by a pause greater than 300 ms, CTC is the number of interac-
tions (i.e., one initiates and the other respond within 5 s) between the 
child and an adult, and ES is the time the child is exposed to TV, radio, 
or other electronic sounds (LENA Research Foundation, 2015). LENA 
records for up to 16 hours and the minimum recommended time interval 
is 10–12 hours (LENA Research Foundation, 2015), therefore the time 
interval chosen in Paper I is the first 12 hours of each recording. 

For LENA (at T1), the parents were instructed to choose a typical 
day as their recording day. They were instructed to clothe the child with 
the colorful LENA vest (over the child’s usual clothes) in the morning 
and place the LENA device inside the front pocket of the vest after they 
started the recording. The parents had received written step-by-step in-
structions with photographs for how to start the recording. The parents 
were also instructed to let the child wear the vest all day (except at bath 
time) and that the recording would automatically stop after 16h of 
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recording. Parents had the option to have the recording deleted by us 
(without listening) after the recording if they requested it. The LENA de-
vice and vest were returned to us in the research team for processing of 
the recorded data into the LENA ADEX. 
 
MM 
MM was assessed from the videotaped free-play session at T1. The ses-
sions were transcribed and coded according to the Swedish-adapted MM 
manual by Holmer (2010), which is highly congruent with the original 
manual by Meins and Fernyhough (2006, 2015) that is created in an Eng-
lish-speaking context. The differences between the manuals are mainly 
of translational nature (e.g., ‘sad’ to ‘ledsen’). Also, a few adaptations and 
clarifications have been made in the manual for it to be suitable to a Swe-
dish context (e.g., the b-part ‘talking on behalf of the child’ is needed to 
be “solklara” [understood as “extremely clear”] to be coded instead of 
“clear” as stated in the original manual). First, talk by the parents was 
transcribed. An utterance could be a word or a whole sentence, and a new 
row of utterance started after a verbal pause (for at least 1 s), a new sub-
ject, or an initiation of a new sentence or a new line in a song. Second, 
MM was coded from the transcripts. An MM was either (a) an explicit 
internal state utterance referring to the child’s inner life regarding think-
ing, experiencing, or feeling or (b) talking on behalf of the child. The a-
part includes different subcategories: cognitions, desires/preferences, 
emotions, epistemic states, physical states, funny/amusing, clever, 
cheeky, and intentions. In the b-part, the utterance does not have to con-
tain an explicit mind-related term to be coded as an MM. Third, the iden-
tified MM was coded as either Appropriate MM or Non-attuned MM by 
watching the videotape to consider the interactional context. Appropri-
ate MM was coded when (at least) one of these three criteria was met: (1) 
the coder concurred with the parent’s labeling of the child’s current inner 
state, (2) the parent made an utterance in which he/she related the pre-
sent activity to similar actions in either the past or the future, or (3) the 
parent made a clarifying utterance as to how to keep going after a lull in 
the interplay. The coding of Non-attuned MM was basically the opposite, 
and was coded when (at least) one of the following five criteria was met: 
(1) the coder disagreed with the parent’s label of the child’s current inner 
state, (2) the comment referred to a past or future activity that was un-
associated with the child’s present activity, (3) a comment in which a new 
activity was proposed to the child when the child already paid attention 
to something else, (4) the parent seemed to project her/his own inner 
states onto the child, or (5) lack of clarity as to who or what the parental 
comment was referring to. There are some exceptions in the dichotomi-
zation stage: funny/amusing and clever were only coded as MM if the 
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utterance was Appropriate, and physical states were only coded as MM 
if the utterance was Non-attuned. Although coders may “feel” other ut-
terances to be a way in which the child is treated as an own individual 
with a mind of its own, these utterances not captured by either the a-part 
or the b-part were not classified as MM. For more details about the cod-
ing procedure of MM, see the manuals (Holmer, 2010; Meins & 
Fernyhough, 2006, 2015). 

A student and I transcribed and coded the free-play sessions, and 
a random selection of the transcripts (n = 10, 15.9%) was independently 
coded by both of us. The overall inter-rater reliability of the coding of 
MM (i.e., irrespective of coded as Appropriate or Non-attuned) was κ = 
.78. To ensure good inter-rater reliability, we also looked closer at the a- 
and b-parts separately: κ = .89 for the a-part and, κ = .012 for the b-part. 
Thus, we had poor inter-rater reliability in the latter part, and therefore 
we excluded the b-part from all statistical analyses in Paper III. Differ-
ences in the a-part noticed after inter-coding were resolved by discus-
sion. 

In Paper III, each participant received scores on three MM 
measures: Appropriate MM, Non-attuned MM, and Total MM (i.e., the 
first two summed). To control for parental verbosity, these measures 
were computed as proportional scores, meaning that each MM measure 
was divided by the total number of parental utterances (Meins & 
Fernyhough, 2015). Each MM measure is described as a percentage. 

The free-play session at T1 (Cohort B), from which MM was as-
sessed, took place on the second day of lab testing and was the third task 
for the day (those before were eye-tracking and interview with parent). 
The experimenter instructed the parent to play and talk with their child 
for approximately five minutes, and to act just as they would have done 
at home even if this situation is different from home. The parent was also 
instructed to preferably keep the play on the floor mat and that they 
would be alone in the room during the play. The dyad was left with a 
transparent box filled with age-appropriate toys: a book, a ball, a puzzle, 
a farm with animals, stackable cups, a plastic keychain that rattles, and 
a toy mobile phone. The parent was asked if they had any questions and 
thereafter the experimenter controlled that the video camera was di-
rected at the dyad and left the room and closed the door. The experi-
menter had a timer and reopened the door to end the free-play session. 
After the free-play session, the experimenter asked the parent if the free-
play session turned out as usual or differently. 
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MST 
MST was assessed from the videotaped free-play session at T2. The ses-
sions were transcribed and coded verbatim by two master’s degree stu-
dents, but the children’s talk was transcribed in line with their pronun-
ciation (e.g., vill ‘want’ could be transcribed as “vij”). The coders were not 
informed about the hypothesis during the transcribing and coding phase. 
For the coders to be concordant, they were carefully trained and dis-
cussed ambiguities in transcribing and coding before they started with 
the data included in the manuscript. By adapting the coding scheme by 
Slaughter et al. (2009), an utterance was coded as MST when it included 
a word either referring to the type Volition (e.g., desire, intention), Cog-
nition (e.g., think, believe), or Disposition (e.g., like, happy). The same 
MST could be coded in several types in cases where the MST contained 
several MST words (e.g., “Do you think that the rabbit wants to eat”). 
Further, all MST was categorized into referent: the child or another. The 
same MST could be coded as both referring to the child and to the other 
(e.g., “We like rabbits”). If it was unclear who the referent was, it was by 
default coded as another. 

To ensure inter-rater reliability, a total of 14 (18.18%) transcripts 
were randomly chosen to be coded by both coders, κ = .97 for Parental 
MST and κ = .93 for Child MST. Differences in the coding discovered 
during the double coding were resolved by discussion.  

For the variable Parental MST, proportional counts were used by 
calculating the percentage of MST in relation to total uttered words. For 
Child MST, frequency counts were used. Since there was variation in the 
duration of the free-play sessions between participants, these frequency 
scores were divided by time. We used different operationalization de-
pending on the interest; in Parental MST we wanted to investigate the 
impact of MST on child outcomes (and therefore we needed to control 
for overall verbosity). Whereas in Child MST we aimed to capture the 
children’s tendency or ability to produce MST at all because they are in 
the very beginning of producing MST.   

The free-play session at T2, from which MST was assessed, took 
place as the seventh task of the lab testing day (the sixth task was that 
the dyad, after they had taken a break, read an e-book while the experi-
menter waited outside the lab room). The procedure and instructions 
were the same as in T1, except that the instruction now was that the play 
would last for approximately 10 minutes and that the dyad was asked if 
they wanted to play with the tableware set, the cars, or the farm animals 
but also that they were free to change or take more toys from the box if 
wanted later. The toy box contained, in addition to the tableware set, the 
cars, and the farm animals, also a picture book and wooden blocks.  
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Ethical considerations 
Research with young children and informed consent 
In Sweden, research with study participants under the age of 18 years is 
regulated in the 18§ in the Act (Lag 2003:460) concerning the ethical 
review of research involving humans. In research with young children, 
written informed consent is provided by the child’s legal guardian, but 
children shall be informed about the research as much as possible, and 
they have the right to oppose participation. Before written informed con-
sent was obtained from the parents, we informed them in writing and 
orally about the research project and the right to revoke participation 
from the project at any time without any explanation. A few parents de-
clined participation in one type of procedure (e.g., sound recording in the 
home environment or free-play situation) but wanted to participate in all 
other parts of the project. 

Considering the ethical rights of the child is also important. Even 
if the child legally cannot say yes to participation, they can say no. As 
Brown et al. (2017) describe, a child’s reluctance should always be re-
spected but it does not necessarily implicate that the whole participation 
should be withdrawn, maybe the child just needs a short break. For ex-
ample, Crockenberg and Litman (1990) found that on average 2-year-
olds responded ‘no’ after a parental request five times and refused to do 
as asked by the parent five times during a lab clean-up task that lasted 
for 15 minutes (or shorter if the dyad had picked up all the toys earlier 
than that). During the data collections, we in the research team were at-
tentive to the child’s verbal and non-verbal expressions of “no” and re-
spected this.  

To conduct research with young children requires careful ethical 
considerations during all phases of a study, to ensure the safety and well-
being of the child as well as the parent. However, even if we carefully 
considered making the most adequate research procedure possible, we 
always need to remember and be humble about the fact that it is through 
the lens of adults these studies are designed. Last, in research with young 
children, it is important to not treat the participants as a homogenous 
group such as “young children” or “2-year-olds” because each participant 
is its own individual (Källström & Andersson Bruck, 2017). During data 
collection, first and foremost I met with an individual rather than a child. 

 
Data security 
All participating families were given a code number (consisting of four 
digits) and the key to the code numbers was stored in a folder in a locked 
and fire-safe cabinet. These code numbers were used in the data files 
(e.g., SPSS files). The video recordings from the lab sessions were digi-
tally stored in an encrypted database that required special access. The 
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raw data recordings from the home environment were loaded into a pass-
word-protected computer without internet access (known as ‘the LENA-
computer‘) and only extracted data were retrieved from this computer 
and served as working-files. Back-up of the data was also stored on an 
external hard drive placed in a locked and fire-safe cabinet. Only those 
who worked in the project and needed access to the data had access to 
the encrypted database and/or knew where the keys and passwords were 
stored. To ensure confidentiality, in Paper IV pseudonyms are used in 
the extracts where the participants’ names are stated. 
 
Compensation for participation 
Regardless of whether rewards are given or not, it can be problematic to 
offer compensation for taking part in studies. Some researchers consider 
compensation as a means of persuasion and that parents might force 
their child to participate in a study, whereas other researchers consider 
non-compensation as a way of taking advantage of less privileged fami-
lies (Källström & Andersson Bruck, 2017). In our research project, we 
gave a small reward at both T1 and T2 that would benefit the child. We 
did not inform the (potential) participants beforehand that a reward 
would be given, instead, we gave the reward as a positive surprise at the 
end of the lab visit, in line with recommendation from Källström and An-
dersson Bruck (2017).  
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Study summaries 
I will here summarize the four papers included in this thesis one by one. 
An overall illustration of the main findings from Papers I–IV can be 
found in Figure 2. 
 
Figure 2. 
Factors investigated in Papers I–IV and their overall correlational re-
sults. 
 

Note. Language environment factors have red circles and child language 
development has blue circles. The circle under Paper IV has both colors 
to represent that the phenomenon is studied in its context. The solid 
black lines represent statistically significant correlations. The dotted 
black lines represent statistically non-significant correlations. 

Paper I 
Background, aim and hypothesis  
LENA enables time-efficient measures of the natural home language en-
vironment, but studies using LENA as the topic of the study (rather than 
as an instrument to measure specific aspects of speech exposure, see for 
example E. Marklund et al., 2019) are lacking in infants in a Swedish 
context. Therefore, the aim was to measure 9-month-olds’ home lan-
guage environment and its concurrent association with child language 
development. The formulated hypotheses were that LENA measures 
would descriptively be as follows; AWC just over 13,000, CVC just over 
1,000 (CVC is described as ‘language environment’ in the paper to 
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distinguish between the instruments LENA and SECDI, however, CVC 
could in fact be seen more as a variable of language development than 
language environment. Therefore, there is little focus on CVC in this the-
sis), CTC just under 300, and ES just over 1h. Also, we hypothesized that 
higher numbers of AWC, CVC, and CTC and lower time of ES would be 
concurrently associated with more advanced Use of Gestures and Word 
Comprehension among the infants. 
 
Methods 
The final sample included 88 families (40 girls). The mean age at the day 
of measuring language environment was 9.51 months (SD = 0.26, Min = 
9.04, Max = 10.22, >10 months = 3 infants). All parents reported that 
Swedish was the main language at home. Beyond these 88 families, an 
additional 13 families were excluded due to a parent declining to partic-
ipate (n = 4) and data storage failure (n = 9). Language environment was 
measured with LENA for 12 hours during a typical day. Language devel-
opment was measured with SECDI-w&g. In data analysis, one-tailed par-
ametric correlations were computed regarding the specific directional 
hypotheses whereas other correlations were two-tailed. To compare the 
LENA mean values with previous published non-Swedish data, we used 
independent samples t-tests. 
 
Results  
During the 12 hours of LENA recording, AWC was an average of 15,152 
(SD = 6,791, Min = 2,720, Max = 37,599), CVC was an average of 1,267 
(SD = 496, Min = 285, Max = 2,722), CTC was an average of 333 (SD = 
135, Min = 64, Max = 776), and ES was an average of 15:26 min (SD = 
18:37, Min = 00:21, Max = 01:51:15, Mdn = 10:02). We found no evidence 
that SES, sex of the child, or siblings influenced the LENA variables. Re-
garding intra-correlations between the four LENA variables, there were 
significant Pearson correlations between AWC and CTC (r = .597, p < 
.001) and between CVC and CTC (r = .758, p < .001). The other correla-
tions were non-significant (p ≥ .05).  

The descriptive LENA results of AWC, CVC, CTC, and ES from 
this study were compared to previous studies conducted in American 
families with a nine-month-old (Christakis et al., 2009; Gilkerson et al., 
2017; Greenwood et al., 2011). Visually, the pattern of results was similar 
and overlapped between the Swedish-speaking and English-speaking re-
sults. Statistically, CVC (t(134) = 2.02, p = .045, standardized effect size d 
= 0.33) and CTC (t(133) = 2.63, p = .010, d = 0.43) were higher in our 
study compared to Gilkerson et al. (2017) whereas AWC did not differ 
significantly (t(122) = 1.33, p = 0.185, d = 0.23). Christakis et al. (2009) 
and Greenwood et al. (2011) did not report data for 9-month-olds 
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separately, and therefore we could not statistically compare our LENA 
results with these. 

Of the families that recorded their language environment, a total 
of 78 families completed the SECDI-w&g (11.4% internal attrition). The 
scores on the SECDI-w&g were as expected for a sample of 9-month-olds 
according to the Swedish norms (Eriksson & Berglund, 1999) and previ-
ous Swedish studies (Sundqvist et al., 2016).  

Regarding the three main sections in SECDI-w&g, the average 
words comprehended was 22.08 (SD = 23.37, Min = 0, Max = 119), the 
average words produced was 0.62 (SD = 1.22, Min = 0, Max = 6) and the 
average for Use of Gestures was 11.60 (SD = 5.60, Min = 3, Max = 26). 
Also, the average on the subscale Communicative Gestures was 6.18 (SD 
= 3.29, Min = 0, Max = 13). We found no evidence that sex of the child 
or number of siblings influenced the results on SECDI. Using Pearson’s 
correlation, significant intra-correlations were detected between the sec-
tion Word Comprehension and the section Use of Gestures (r = .37, p = 
.001) as well as the subscale Communicative Gestures (r = .31, p = .005). 
The section Use of Gestures also correlated with the subscale Communi-
cative Gestures (r = .80, p < .001). The other three intra-correlations 
were non-significant. 

Inter-correlations between LENA and SECDI-w&g showed only 
one significant correlation, namely between AWC and Use of Gestures (r 
= .24, p = .018). The other 11 inter-correlations were non-significant. 
However, in these, we could discern a pattern of four non-significant as-
sociations (ps ≤ .10). Namely, Word Comprehension was positively, al-
beit non-significantly, correlated with AWC (r = .17, p = .064) and CTC 
(r = .15, p = .099) and negatively, albeit non-significantly, correlated with 
ES (r = -.16, p = .081), and Use of Gestures was positively, albeit non-
significantly, correlated with CTC (r = .17, p = .065). Scatterplots be-
tween ES and Word Comprehension motivated to control for subgroups 
depending on the time of ES. Visually, it suggested that children exposed 
to < 20 min ES might have scored higher on Word Comprehension com-
pared to children exposed to > 20 min ES, but independent samples t-
test was non-significant. 
 
Discussion 
Roughly speaking, the average amount of AWC, CVC and CTC were as 
hypothesized, whereas ES was lower than expected. However, the natu-
ral home language environment differed greatly between infants. For 12 
hours, one infant was exposed to over 13 times more AWC than another 
peer in the sample. Also, the highest CVC and CTC compared to the low-
est was almost 10 times higher for the former and over 12 times for the 
latter. The median of ES was only 10:02 min and varied from 21 s to 1h 
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and 51 min. Worth remembering is that LENA only captures sounds, and 
not overall exposure to digital media (e.g., viewing social media, back-
ground television without sound) or overall adult–child turn-taking 
(e.g., non-verbal turn-takings). It is well known that language environ-
mental differences are related to SES (e.g., Hart & Risley, 1995), but even 
though the parents in our sample were quite homogenous and higher ed-
ucated than Swedish adults in general (Statistics Sweden, 2018a), we 
found dramatic variations in 9-month-old’s natural home language en-
vironment.  

Our hypothesis regarding the concurrent association between 
LENA measures and language abilities was partly supported. The only 
significant correlation was between AWC and Use of Gestures. This is a 
cross-sectional study, and the causal direction of this correlation is un-
clear. It could be that the more exposure to adult words the better ges-
tural development, but it could also be bidirectional or the opposite - that 
use of gestures elicits more speech from the surrounding adults. This cor-
relation together with the pattern of the four non-significant associations 
was overall interpreted as a suggested association between language en-
vironment and language development. To be eligible to draw causal in-
ferences, further longitudinal studies are needed. 

Paper II 
Background, aim and hypothesis 
Studies investigating the potential benefits of parental MST for child 
MST and general language abilities in Sweden were lacking. Therefore, 
the first aim was to study the characteristics of parents’ and 25-month-
old children’s MST and the concurrent correlation between these varia-
bles. The second aim was to concurrently relate these two MST variables 
to general child language abilities (i.e., Vocabulary Checklist, Pragmatic 
Scale, and Grammar Scale). Thereto, we also conducted exploratory 
analyses of the associations with MST classified into smaller sections of 
MST types (Volition, Cognition, Disposition) and MST referent (Child, 
Another). Regarding both the first and the second aim, we hypothesized 
that there would be significant and positive associations.  
 
Methods 
This cross-sectional study included a final sample of 77 parent–toddler 
dyads (33 girls, M = 25.53 months, SD = 0.32, Min = 24.76, Max = 
26.43). In addition, an additional 20 parent–toddler dyads were tested 
but excluded from the final sample because the parent did not speak 
Swedish during the free-play (n = 2), technical problems with video re-
cording (n = 6), and SECDI-w&s not completed (n = 12). MST was meas-
ured from approximately 10 minutes (M = 10.42 min, SD = 0.73, Min = 
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7.63, Max = 12.22) of videotaped free-play sessions conducted in a child-
adapted lab environment. General language abilities were measured with 
SECDI-w&s. In data analysis, one-tailed correlations were computed re-
garding the specific directional hypotheses whereas other correlations 
were two-tailed. 
 
Results 
All parents uttered MST during the free-play session and an average of 
1.99% of all parental utterances were coded as MST (SD = 0.85, Min = 
0.61, Max = 4.55). Regarding characteristics of Parental MST (collapsed 
across all dyads), the most common type of Parental MST was Cognition 
(54%), the most common MST words were ‘want’ and ‘believe’ (after 
translation to English, originally all MST was uttered in Swedish) and 
54% of the MST referred to the toddler. Of the 77 toddlers, only 28 
(36.40%) of them uttered at least one codable MST. Regarding the char-
acteristics of Child MST (collapsed across all dyads), the most common 
type was Volition (64%), the most frequent MST words were ‘want’ and 
‘know’, and 68% of the MST referred to the child. Parental MST and 
Child MST (dichotomized as uttered–not uttered, 1–0) was not signifi-
cantly correlated (rpb = .080, p = .246).  

The scores at SECDI-w&s were as expected in comparison to the 
Swedish norms (Berglund & Eriksson, 2000a; 2000b). The average score 
on the Vocabulary Checklist was 315.83 (SD = 151.18, Min = 48, Max = 
586), the average score on the Pragmatic Scale was 7.82 (SD = 1.80, Min 
= 2, Max = 10), and the average score on the Grammar Scale was 5.68 
(SD = 3.24, Min = 0, Max = 12). Neither of the three included SECDI-
w&s sections were significantly correlated with Parental MST (r range = 
.049–.129, all ps ≥ .132). The sections Vocabulary (rpb = .407, p <.001) 
and Grammar (rpb = .244, p = .016), but not Pragmatics (rpb = .168, p = 
.072) were concurrently correlated with Child MST. 

In exploratory analyses of type or referent of MST measures, Pa-
rental MST and Child MST were not significantly correlated (r range = -
.101–.182, all ps ≥ .114). Parental MST with referent to Another was cor-
related with Vocabulary (r = .306, p = .007) and the Grammar Scale (r = 
.302, p = .008). Parental MST referent to the Child was not significantly 
correlated to language abilities (all ps ≥ .248) and neither was type of 
Parental MST (all ps ≥ .05). All main correlational interpretations re-
mained the same after controlling for the potential confounders of edu-
cational level, household income, child age, siblings, sex of the child, and 
parental language. 
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Discussion 
The characteristics of Child MST (i.e., the majority of the toddlers did not 
utter MST, the child as referent, and the most frequently used words) 
were comparable to results from previous research conducted in other 
languages. The characteristics of Parental MST were not equally compa-
rable to previous studies conducted in other linguistic contexts regarding 
the most frequent MST type and words but the large variations in the 
amount of MST between parents were as expected. The main point to 
discuss in this study was the lack of significant associations between Pa-
rental MST and both Child MST and general child language abilities. Sev-
eral suggested explanations for these null results are given, for example, 
methodological issues such as operationalization, but also linguistic fea-
tures and pragmatics of the language in a Swedish context. We suggest 
that future studies could continue to study how referent of the MST 
might influence child outcomes but also the bigger developmental pat-
tern of MST longitudinally in different linguistic contexts. 

Paper III 
Background, aim and hypothesis  
MM has been researched for over 20 years (Meins, 1997), but we are not 
aware of any published studies on MM conducted in Sweden. Therefore, 
the first aim of this Swedish study was to measure MM at 9 months (T1) 
in this cultural context and the second aim was to relate MM to language 
abilities among children at 9 (T1) and 25 (T2) months7. Regarding the 
first aim, we hypothesized a ratio between Appropriate MM and Non-
attuned MM of 5:1 and that these two measures would be unrelated. Re-
garding the second aim, we hypothesized that proportionally higher use 
of Appropriate MM at 9 months would not be concurrently associated 
with child language abilities but that it would be positively associated 
later at 25 months. 
 
Methods 

This study included two data collection periods. The final sample in-
cluded 63 parent–infant dyads (31 girls, M = 9.59 months, SD = 0.25, 
Min = 9.14, Max = 10.16, >10 months = 3 infants) at T1 where MM was 
assessed. Of these, 54 families completed SECDI at T1 and 51 at T2. 44 
families completed SECDI at both T1 and T2. Beyond these 63 dyads in 
the final sample, an additional seven dyads were excluded because the 

 
7 Initially we intended to have one additional aim in this paper, which was to examine 
how much MM could explain of the variance in language development when taking nat-
ural home language environment into account. This aim was excluded since further anal-
yses became irrelevant because of the null results between MM and language ability. 
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parent declined to participate in the free-play situation (n = 1), the parent 
did not speak Swedish during the free-play (n = 5) and the camera angle 
did not allow data analysis (n = 1). MM was coded from 7 minutes (M = 
7.40, SD = 0.64, Min = 6.47, Max = 9.98) of videotaped dyadic free-play 
in a child-adapted lab. Language development was measured with 
SECDI-w&g at T1 and SECDI-w&s at T2. In data analysis, one-tailed cor-
relations were computed regarding specific hypotheses, whereas other 
correlations were two-tailed. 
 

Results  
In our sample, an average of 5.48% (SD = 3.74, Min = 0.00, Max = 13.66) 
of parental utterances were coded as MM per play situation. The propor-
tional ratio between Appropriate MM and Non-attuned MM was 4:1 and 
these were not statistically correlated, r = .058, p =.325. 

The language ability ratings at T1 and T2 were as expected ac-
cording to the Swedish norms (Berglund & Eriksson, 2000a; Eriksson & 
Berglund, 1999). Regarding the three main sections in SECDI-w&g, the 
average words comprehended was 20.98 (SD = 21.45, Min = 0, Max = 
119), the average words produced was 0.69 (SD = 1.16, Min = 0, Max = 
5) and the average for Use of Gestures was 10.85 (SD = 5.75, Min = 1, 
Max = 26). Regarding the four included sections from SECDI-w&s, the 
average Vocabulary score was 326.43 (SD = 153.07, Min = 51, Max = 586, 
n = 51), the average Pragmatic score was 7.98 (SD = 1.95, Min = 2, Max 
= 10, n = 50), the average Grammar score was 5.72 (SD = 3.26, Min = 0, 
Max = 12, n = 50), and the average on MaxLu was 4.04 (SD = 1.49, Min 
= 1.33, Max = 8.67, n = 49). Neither of the three sections of language 
ability at T1 was significantly correlated with any of the four sections of 
language ability at T2 (r range = .116–.265, all ps > .100, except Word 
Production at 9 months and Pragmatic Scale at 25 months, r = .265, p = 
.085, two-tailed).  

MM measures at T1 did not correlate significantly with language 
development neither concurrently at T1 (r range ≥ -.190 and ≤ -.008, ps 
≥ .084, one-tailed) nor predictively at T2 (r range = -.140–.114, ps ≥ .168, 
one-tailed). We correlated MM measures and SECDI measures each with 
seven potential confounders. These were educational level for the parent 
that took part in the free-play session, educational level for both parents 
combined (0, 1, or 2 parents with a university degree), household in-
come, child age at T1, child age at T2, sex of the child, siblings (yes–no). 
Statistically significant correlations were further analyzed in partial cor-
relations between MM and SECDI and controlled separately for each sig-
nificant confounder. Interpretations between MM and SECDI still re-
mained the same. 
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Discussion 
The pattern of MM found in the current study corresponds with patterns 
previously found in Anglophone cultures (e.g., Meins et al., 2002, 2003). 
The main point to discuss in this study is the lack of significant associa-
tions between MM at 9 months and language development among chil-
dren at both 9 and 25 months of age. We discuss several potential expla-
nations for these null results and foremost methodological issues. 
Namely, the age of the child, the use of laboratory-based free-play ses-
sions, and the adaptation of MM to a Swedish context. Specifically, we 
noted comparable findings as Dai et al. (2019) found in Mandarin. These 
authors found that parents uttered sentences that did not explicitly con-
tain a mind-related word, and therefore were not coded as MM, but were 
understood as MM (e.g., understood as “want” despite lacking the word 
“want”). In our Swedish context, we found that parents sometimes used 
the word “ska” (English; [literally] shall) in terms that would be under-
stood as vill ‘want’, but these utterances were not coded as MM due to 
the lack of a mind-related word. MM has been studied for several dec-
ades and based on our challenges in the Swedish context we require fur-
ther cross-cultural theorization, validation, and adaptation of MM.  

Paper IV 
Background, aim and hypothesis 
Children often begin to produce the word ‘want’ at around 2 to 3 years of 
age (Kristen et al., 2012; Razuri et al., 2017), but how do these young 
children use ‘want’? The aim was to examine how 2-year-old children in 
Sweden use the word vill ‘want’ during a parent–child free-play session, 
and thus contribute to both discursive psychology and developmental 
psychology. 
 
Methods 
The data corpus included in this study was 87 videotaped recordings of 
parent–child dyadic free-play in lab environment (38 girls, M = 25.55 
months, SD = 0.33, Min = 24.8, Max = 26.4). Each free-play session 
lasted approximately 10 minutes, which yielded a total of around 15 
hours of recording. Beyond these 87 recordings included in the data cor-
pus, an additional 10 dyadic free-play sessions were excluded due to 
technical errors (n = 6) and cases where Swedish was not spoken during 
the recording (n = 4). In the analytical procedure, first of all, all variants 
of child use of the word vill ‘want’ were identified (e.g., ‘didn’t want’). The 
pronunciation of the word ‘want’ did not have to be correct as long as the 
coder could discern the word as ‘want’. In vague cases, it was in detail 
examined how the dyad themselves oriented to the utterance and an-
other coder listened to the ‘want’ as well to ensure the correctness and in 
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these cases the ‘want’ was included only if both coders identified the 
word. After the identification of ‘want’, the data was examined several 
times with a focus on what the word ‘want’ accomplished in terms of so-
cial actions. This was done both in written format, sound recorded for-
mat, and video recorded format. All included ‘want’ was uttered in Swe-
dish and in the analysis the Swedish transcripts were used. The transla-
tion to English was done in the final stages of the analysis. 
 
Analysis 
Descriptively, 24 of the 87 children were observed to use at least one vill 
‘want’ and the majority referred to the child itself. In total, 58 counts of 
‘want’ were identified. The identified constructions were: after transla-
tion to English, want, I want, I don’t want, wanted, didn’t want, do I 
want, he/the horse/mom/they want(s), does he want, do I want, do you 
want and a few want with unclear subject. The utterance of ‘want’ ac-
complished different actions and three examples were: (1) requesting, (2) 
rejecting, and (3) accounting for own behavior. Note, since this paper is 
based in discursive psychology, these actions are not built into the se-
mantics of the word ‘want’. These actions emerged and are accomplished 
through the dyadic interaction. 
 

Discussion 
The main take-home message from the analysis was that vill ‘want’ 
serves more actions than simply expressing inner mental states. If we 
treat want as an interactional matter rather than an individual matter, 
we can see the practical accomplishments of the word. The fact that want 
is one of the earliest and most frequently uttered MST for the youngest 
individuals might be due to the practical uses of want (as previously sug-
gested by Childs, 2012b) rather than a cognitivist developmental expla-
nation such as it is easier to ‘understand’ because it is not so abstract as 
other MST. Both parents and children treated utterances of want without 
a subject to ‘by default’ refer to the child. Interestingly, sometimes the 
dyad treated the want utterance as the opposite of the semantic meaning 
(e.g., “I” was treated as “you” and “I don’t want to go home” was treated 
as if there was a pause between ‘to’ and ‘go’). Parents did not claim epis-
temic primacy over the children’s ‘want’. The 25-month-old children 
were competent language users in the parent–child interactions and to-
gether the dyad constructed the ‘want’ differently, although the word it-
self was the same. 
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GENERAL DISCUSSION 
The overarching aim of this thesis was to investigate young children’s 
language development in relation to parental and family home language 
environment factors. Striving for a nuanced understanding of child lan-
guage, different approaches were used. 

Main findings 
The main findings of this thesis were that: 1. Linguistic input was posi-
tively and significantly associated with concurrent language develop-
ment (Paper I), 2. Neither interaction (Paper I), digital media (Paper I), 
MST (Paper II) nor MM (Paper III) were significantly associated with 
language development, and 3. Detailed inspections of parent–child in-
teractions revealed that young children’s use of the word vill ‘want’ ac-
complished several social actions such as to request, reject, and account 
for own behavior (Paper IV). Before discussing these main findings more 
thoroughly, I will first discuss some general and more basic aspects of 
the findings. 

Considerable variations 
As expected, based on previous research (e.g., Eriksson & Berglund, 
2002; Hart & Risley, 1995), both language development and language 
environment came with many faces. Considering language abilities at 9 
months, we found in Paper I (LENA) that parents reported that their 
child could comprehend between 0 and 119 words and produce between 
0 and 6 words. Given that the sample was highly overlapping, it was no 
surprise that the scores were almost identical in Paper I and Paper III 
(MM, compare: 0–119 for comprehension and 0–5 for production). In 
Paper I, we also found that child vocalization (CVC) was between 285 
and 2,722 during the 12 hour recording. At 25 months, we found that 
parents reported that their children could produce between 48 and 586 
words (Paper II), or between 51 and 586 words (Paper III). Thus, there 
were over 12 times more word types for the one who produced the most 
in comparison to the one who produced the least. During the 10 minute 
free-play session at 25 months, only 28 out of 77 children produced MST 
(Paper II), and the word vill ‘want’ was used between 0 times and 11 
times by the children (Paper IV). Huge variations like this in reported 
language abilities in early childhood are also well known in clinical 
practice (Rikshandboken, 2019). It is worth pointing out that our sample 
was quite homogenous on the surface. For instance, most parents in the 
sample were highly educated, and SES is a factor often discussed in 
relation to children’s language development and language environment 
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(e.g., Dailey & Bergelson, 2022; Hart & Risley, 1995). This means that 
the interindividual differences in estimated language abilities were large 
even in a quite homogenous sample in terms of SES.  

Children’s early language environment was also characterized by 
large variations among individuals. Specifically, linguistic input (AWC, 
Paper I) was between 2,720 and 37,599 words from an adult, interaction 
(CTC, Paper I) was between 64 and 776 and digital media was between 
21 seconds and 1 hour 51 minutes (ES, Paper I), the proportion of MST 
was between 0.61% and 4.55% of all parental talk during a recorded free-
play session although all parents used at least a few MST (Paper II), and 
the proportion of MM was between 0.00% and 13.66% (Paper III). These 
language environment factors confirm that to the extent that a ‘typical' 
child language environment exists, it is characterized by considerable 
variations in a Swedish sample as well. The conceivable possibility that 
it would be a few participants with extreme values that make the 
variations look huge and that the majority of the participants’ data would 
be really close to each other, is ruled out by considering the standard 
deviations and scatterplots. 

Instability over time 
The characterization of instability in early language development was 
found. In the longitudinal study (Paper III, MM), parents filled in the 
SECDI at both 9 and 25 months (although different versions at the two 
ages because of the increased age) in an online procedure. Interestingly, 
the associations between the three language ability sections at 9 months 
and the four sections at 25 months were small and all 12 correlations 
were non-significant (the one nearest was r = .265, p = .085, two-tailed, 
between Word Production at 9 months and Pragmatic Scale at 25 
months). This instability in early language development is expected ac-
cording to the literature (e.g., American Psychiatric Association, 2013; 
Duff, Nation, et al., 2015; Duff, Reen, et al., 2015). Nevertheless, the in-
ternational manual of this parent-reported language instrument is am-
biguous and informs that parent-reported instruments have shown pre-
dictive power during the first 3 years of life, while at the same time stat-
ing that the predictive validity considerably increases during the second 
year of life (Fenson et al., 2007). It could be interpreted as that the inter-
national manual means that there is also in fact some, albeit small, pre-
dictive validity during the first two years of life. In our study, the small 
and non-significant correlations between T1 and T2 (around 15 months 
between the measurement points) means that the levels of rated lan-
guage abilities at T1 did not predict the levels of rated language abilities 
at T2. This instability of the phenomena of interest (and perhaps regres-
sion to the mean) in turn makes the interpretation of the (non)relations 
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between language environment and language development even more 
challenging.  

Lack of significant association ≠ proven not beneficial 
Contrary to hypotheses, neither interaction, digital media, MST, nor MM 
were significantly associated with child language abilities. Specifically, 
interaction (as studied in Paper I, CTC) and digital media (i.e., ES) were 
cross-sectionally measured in the home environment at 9 months and 
analyzed for concurrent correlations with child language abilities. MST 
was cross-sectionally collected in a lab environment at 25 months. MM 
was collected in a lab environment at 9 months and was analyzed both 
concurrently and predictively (at 25 months) for correlations with child 
language abilities. This means that these language environment factors 
were collected at different ages, in different settings, and by using differ-
ent procedures; however, they all still came out as null results. Before 
even considering potential explanations for why these were null results, 
an important clarification that needs to be underlined is that a lack of 
significant association is not the same as proven not beneficial. That is, 
these results do not in any way imply that it is unnecessary or superflu-
ous to be a mind-minded parent engaged in a conversation with their 
child about how the child felt after watching a new cartoon movie. Thus, 
these results shall only be interpreted as a lack of evidence for these lan-
guage environment factors’ influence on child language in our sample. 
These null results do not invalidate all the previous findings regarding 
these language environment factors and language development in other 
linguistic contexts. 

Relation between language environment and language 
development 
First, I will discuss the findings from Papers I–III that were based in de-
velopmental psychology. Concurrently at 9 months old, we found a sta-
tistically significant and positive relation between linguistic input (AWC) 
and parental reported child language development (Paper I). This result 
alone suggests that the important aspect is to expose children to many 
(adult) words. However, it has been argued that mere quantity has been 
overemphasized and that the qualitative factors of language environ-
ment need to be more in focus as well (Masek et al., 2021). Interestingly, 
interaction (as studied in Paper I, CTC) was not significantly correlated 
with language development at this time point in our study (although 
there was a pattern of four non-significant associations that together 
could imply an association). This means that the straight-out quantita-
tive language environment was significant but not the qualitative lan-
guage environment. One possible explanation for the fact that linguistic 
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input was significant but not interaction, could be found by applying 
Rowe and Snow’s (2020) arguments. They proposed a dimensional 
thinking of input quality and suggested that one type of input could be 
more beneficial at a certain age than at another age. By applying a more 
age-specific view (in fact, it is not age itself but the age-related abilities) 
on an advantageous language environment, it is possible that large 
amounts of words are more beneficial during the first year of while qual-
itative finetuning is more beneficial at later stages. This is in line with 
Anderson et al. (2021), who in their meta-analysis found that the effect 
of quality increased as age increased. Another possible explanation is 
that a concurrent association is not the same as a predictive association. 
Namely, the language environment surrounding the child right now will 
not lead to immediate imprints in the child’s language, but rather that it 
will be beneficial for subsequent abilities. It is not impossible to think 
that interaction was beneficial for the child’s development but that this 
will be observed further ahead as the child grows older. These two could 
serve as two potential explanations, either individually or together.  

We expected a negative association between digital media and 
language development concurrently at 9 months, however, we found null 
results (Paper I). One potential explanation for this is first and foremost 
the fact that the infants in our sample were exposed to very low levels of 
digital media in terms of time (M = 15:26 min during the 12h recording, 
Mdn = 10:02). This low dose of digital media registered in our study 
might actually be harmless on the whole and that it is a threshold before 
it becomes negative. Another aspect worth considering is that we meas-
ured the quantitative aspect of digital media, but digital media could also 
be understood in terms of quality. We have no insight into the circum-
stances in which the children were exposed to ES. For instance, if they 
sat on the couch and watched a child-friendly movie, if music was on at 
nap time, or whether they had a videocall with their grandparents. ES 
measured one aspect of digital media, but digital media is much more 
complex than just the amount of time (Barr & Linebarger, 2017). The 
scope of paper I was to investigate whether ES itself was such a salient 
factor for child language development that it on its own stands out from 
the swarm of language environmental input. It did not. 
 Unexpectedly, neither MM (Paper III) nor MST (Paper II) were 
significantly associated with child language development. The former 
was measured at 9 months and linked both concurrently and predictively 
and the latter was concurrently measured at the age of 25 months. Based 
on previous research, we expected that Appropriate MM would predict 
later language development but not be concurrently associated (e.g., 
Laranjo & Bernier, 2013; Longobardi et al., 2018; Meins et al., 2013) and 
we expected that the more MST, the better child language development 
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(e.g., Olson & Masur, 2020; Ruffman et al., 2020; Taumoepeau & Ruff-
man, 2006, 2008). For both MM and MST, one possible explanation 
could again be that the significant associations are of a more predictive 
character than concurrent character. We already measured MM predic-
tively, but it could possibly be that it needs longer time frames. For in-
stance, Meins et al. (2013) found that MM assessed at 8 months was not 
significantly associated with child language at 2 years, but that it was at 
4 years. Regarding MST, this was measured concurrently, and a previous 
study found only positive relations to child language predictively but not 
concurrently (Farkas et al., 2018). Another potential explanation for 
these non-significant results in the current studies is related to measure-
ment and adaptation to Swedish. The adaptational procedures have been 
carefully done, but by looking in the rearview mirror we could possibly 
have done even more (especially related to the b-part of the MM measure 
that had low inter-rater reliability). It is difficult to tell whether the lack 
of significant results regarding MM and MST is due to methodological 
aspects, linguistic properties, or that the influence of MM and MST is less 
salient in a Swedish cultural context. Here, there is a need for further 
both cross-cultural empirical work and theoretical work. 
  Taking together all these language environment factors and their 
weak (non-significant) association with child language development, we 
can see that the variable found to be significant was linguistic input. 
However, based on this correlational study alone it is not justifiable to 
draw any causal inferences that it would be the linguistic input that leads 
to more advanced child language abilities. It could be bidirectional or the 
other way around, that the more advanced language abilities the child 
shows, the more words are elicited from the parent. The fact that only 
linguistic input was significantly associated in our sample shall not be 
generalized as the most important factor for children’s language devel-
opment. To me, that would be to simplify the results too much and to not 
interpret these findings in the light of existing research. The conclusions 
these results point to are the complexity of language development and 
the language environment factors’ contribution to this development. 
Children’s language environment is constantly present, which means 
that there are many potential contributing factors to child language de-
velopment and that each of them individually and in isolation might have 
less degree of explanatory value. The understanding of language envi-
ronment factors’ influence on typical language development might lie in 
the understanding of its complexity. Therefore, not only significance but 
also practical relevance for the bigger picture is important to consider. 
Last, it is worth remembering that we studied the relation between lan-
guage environment factors and typical language development in seem-
ingly adequate home environments. This means that the results are not 
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necessarily applicable to other contexts. For example, it could be the case 
that the language environments in the current study were all above some 
threshold of ‘good-enough’ for this specific sample and that certain lan-
guage environment factors would become more important if studying ei-
ther children with impairments or atypical development or children liv-
ing under potential stressful or detrimental conditions (see for example 
research about MM where the child has a developmental disorder [Lar-
kin et al., 2021], or MM where the parent has Borderline Personality Dis-
order [Schacht et al., 2013], or LENA-research of language environment 
in children with cochlear implants [Wang et al., 2022]). 

To find it meaningful to investigate the relation between language 
environment and language development in terms of statistics, it is a pre-
requisite that these two can be separated from each other in some meas-
urable way. One can also look at the relation between these two as we did 
in Paper IV that was based in discursive psychology. Here, we did not 
treat language environment and children’s language as two statistically 
separable entities. We examined the relation between language environ-
ment and children’s use of the word vill ‘want’ on a micro-level. By look-
ing at the interaction in detail, we could see that children’s use of the 
word vill ‘want’ accomplished social actions such as to request, reject, 
and account for own behavior. These actions are constructed together by 
both the parent and the child, which means that the language environ-
ment and language development are interlinked and constantly shape 
each other. The fact that the use of ‘want’ is one of the earliest produced 
MST by children (Kristen et al., 2012; Razuri et al., 2017) is not neces-
sarily best explained in that it is easy to understand for young children 
but rather by its practical consequences. The frequent use of the word 
want based on practical reasons has previously been argued also by 
Childs (e.g., 2012a, 2012b). In a bigger picture, language environment 
and child language use become nearly inseparable. 

By having developmental psychology and discursive psychology 
talk with each other (cf. Wiggins, 2020), we can merge findings from dif-
ferent angles to understand children’s language. The same free-play ses-
sions were used in both Paper II about Parental MST and Paper IV about 
children’s use of the word vill ‘want’. In asking the data discursive psy-
chology-related questions, we examined the relations in a way beyond 
numbers. The fact that we used the same video recordings in both Paper 
II and Paper IV (although not completely overlapping samples due to 
slightly different inclusion criteria) points to an important aspect. 
Namely, that the same data can be looked at differently depending on the 
perspective chosen. Wouldn’t it be unsatisfactory if the data on children’s 
language development were analyzed from only one perspective?  
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Child language from different approaches 
In this thesis I adopt plurality and do not have any ambitions about com-
ing to a conclusion about which approach (developmental psychology vs. 
discursive psychology) is ‘the right way’ to study child language environ-
ment factors and language development. None of the approaches gives 
the whole picture. As Longino (2006) described so brilliantly: “Conflict 
develops when approaches seek to displace one another, but this is more 
a function of external pressures than of features intrinsic to the research 
itself” (p. 127). I argue that both developmental psychology and discur-
sive psychology have value and are useful in understanding the phenom-
ena of child language and that both approaches are incomplete in them-
selves. For example, if only developmental psychology was left on the ta-
ble, we would miss the social actions accomplished by language. Perhaps 
social constructivism is sometimes so focused on how the interaction in-
fluences development that it might miss the interaction itself and how 
this interaction constructs development. Similarly, if only discursive psy-
chology was left, we would probably not be interested in examining any-
thing of the child’s language that happens in the absence of interaction 
(e.g., the child talking while playing on its own).  

To my best understanding, no previous work has this comple-
mentary rather than competitive view on these two approaches in rela-
tion to child development. For example, in previous research within dis-
cursive psychology, work has been done to “respecify” commonly used 
concepts in developmental psychology (e.g., ToM development; Childs, 
2012, 2014). In this manner, it is the value of discursive psychology and 
the weaknesses of developmental psychology that are argued. Also, pre-
vious developmental psychology research that might consider that they 
have taken qualitative research into account could face the critique that 
they rather have taken an approach and ‘tossed it into’ a developmental 
psychology approach. For example, if I would conduct a discursive psy-
chology study and draw the conclusions that interactional practices are 
important for some inner mentalistic referential ‘language development’ 
(e.g., measured with SECDI), I could, to be harsh, be criticized for mis-
understanding the main point of discursive psychology. This is because I 
would be ignoring the inner core of basic assumptions that the different 
approaches rely on. In contrast, I have attempted to acknowledge the 
value of both developmental psychology and discursive psychology. I 
hope my work can serve as a first step toward “talking with each other”, 
by starting from the collective goal of gaining knowledge about the phe-
nomena of child language. 

Note that I have not attempted to make the approaches “talk 
through each other”; meaning that I have not claimed that these different 
approaches would benefit each other’s theoretical groundwork. At an 
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empirical level is one thing, but at a theoretical level, I find the ap-
proaches too far away from each other. The deep inner core in each ap-
proach is, to be frank, quite opposite to the other (i.e., individual vs. in-
teractional, referential vs. performative, cognitivism vs. non-cogni-
tivism) and can remain so. Still, by allowing these two approaches to ex-
ist in parallel, they are united by the fact that they both contribute to the 
understanding of child language. I treat these approaches as being on 
different levels of description and therefore both as fruitful at the same 
time. There is nothing wrong with a single approach not being able to 
examine every inch of a phenomenon. 

The scope of this thesis has been on these two approaches rather 
than on elaboration or progress of a specific language developmental the-
ory. The studies themselves are also mainly designed to assess the rela-
tionship between different factors rather than designed to be basic re-
search of the detailed theoretical underpinnings. This means that these 
studies suffer from too much underdetermination (i.e., the evidence by 
itself is insufficient in guiding which theory should be accepted or re-
jected, e.g., Turnbull, 2018) to be suitable for discussing theories within 
an approach on a detailed level (e.g., comparing the appropriateness of 
different types of developmental psychology theories or whether nativ-
ism might be correct based on all null results). 

Methodological considerations 
Strengths 
Since the goal was to gain as nuanced knowledge about the phenomena 
of child language environment and language development as possible, 
the main strength of this thesis is the use of mixed methods. The mixed 
methods used included both developmental psychology and discursive 
psychology, quantitative and qualitative methodology, data collection 
conducted in a lab environment and the home environment, and manual 
coding procedures and automatic coding procedures. The mixed method 
approach strengthens the conclusion that language environment varied 
considerably between children. This is because differences were large 
across different methods (e.g., LENA in a home environment, MM and 
MST in a lab environment). To a certain degree, this is also true for lan-
guage development. The main dependent variable in the studies was the 
parental-reported SECDI, but information regarding language ability 
was also collected with speech samples; namely CVC (measured in a 
home environment and automatically coded) and production of MST 
(measured in a lab environment and manually coded). These second two 
variables gave language developmental information in relation to the 
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other children in the study but these two were not standardized in the 
sense that they were compared to national norms. 

A second strength is the extension into a Swedish-speaking con-
text. Within this particular field, little research has been conducted in 
Sweden. To understand language development, it is important to inves-
tigate whether developmental outcomes look similar across countries, 
cultures, and linguistic contexts. This could be especially important 
when the topic of interest is language, and features of the language itself 
can differ across languages. Fortunately, in this work, there have also 
been three researchers involved who have English as their mother 
tongue. Since much of the work had to be adapted from English and then 
again rewritten to English, it has been an important resource to have re-
searchers with linguistic and cultural knowledge available. Also, the re-
search has been maintained in the Swedish language for as long as pos-
sible to enable capturing linguistic nuances. For instance, the analysis in 
Paper IV was conducted based on the Swedish transcripts and the trans-
lation was done toward the end of the analysis. Also, in Paper II, we in-
cluded the original uttered Swedish MST in the supplementary materi-
als. 

Contrary to the first two strengths, which were directly related to 
methodological strengths, a third strength relates to how the unexpected 
findings in Papers I–III were handled. This could not be planned in ad-
vance, but is rather a consequence of how non-significant findings were 
handled in a manner to reduce or prevent publication bias. Taking MM 
as an example, Aldrich et al. (2021) estimated the risk for publication 
bias in their meta-analysis and they found that the modest associations 
found between MM and child developmental abilities would remain after 
adjustment. However, the method used was the trim-and-fill method de-
veloped by Duval and Tweedie (2000). This is the most frequently used 
method to adjust for publication bias, but this method has also been crit-
icized as suffering from overestimation and not substantively improving 
the results (Kvarven et al., 2020a, 2020b). Meta-analyses have been 
found to have almost three times larger effect sizes than replicational 
work (Kvarven et al., 2020a, 2020b). This means that statistical correc-
tional methods might not be enough to remove the negative effects of 
selective reporting and publication bias. Therefore, if we are seriously in-
terested in understanding child development, it is crucial to also report 
null results. This especially because stated pre-registrations (i.e., the 
practice of registering the research plan before the study is conducted) 
are something I have rarely seen in this field of developmental psychol-
ogy (of course, pre-registrations are not a “magic solution” either, they 
come with their own problems). Publishing non-significant findings 
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would not only increase the knowledge about child development but also 
increase the credibility of the research field over the long term. 

 
Limitations 
There are several general limitations that need to be considered in rela-
tion to the four studies included in this thesis. One central aspect to bear 
in mind when interpreting the results is the challenge of determining 
whether a difference between languages (e.g., between English and Swe-
dish) is due to features of the specific language and/or because of con-
textual differences in how the language is used (pragmatic). For example, 
regarding MST (Paper II), it is not fair to directly compare the most com-
monly uttered MST word with studies conducted in English. This is be-
cause the languages are not fully compatible with each other. For in-
stance, the Swedish word ‘tro’ can in English mean both ‘think’ and ‘be-
lieve’ (both belong to the type Cognition), which means that comparing 
raw frequency scores between studies at the word level will be problem-
atic. An advantageous aspect of MM in comparison to MST is the care-
fully designed and free-accessible manual of MM, so all researchers can 
use the same manual. This strengthens the possibility of comparing be-
tween studies, however, it should not be overstated since the manual is, 
at a detailed level, difficult to directly compare between languages. For 
instance, if calculating the proportional MM, which is recommended in 
the manual to control for verbosity, the proportional score (i.e., MM di-
vided by total number of utterances) could be different between lan-
guages not only because of differences in how often MM is used but also 
depending on how redundant a language is (e.g., synthetic languages ver-
sus analytical languages). In this regard, specifically English and Swe-
dish are quite similar and belong to the same Indo-European language 
family.  
 Another central aspect that builds on the former is the arbitrari-
ness in how different research groups decide to code. Sometimes it is 
more complex than first thought to decide which type an MST word re-
ally “is”. For instance, the Swedish word intressant ‘interesting’; is that 
an MST of the type Cognition, Volition, or Disposition? We chose to cat-
egorize it as Disposition in Paper II (the occurrence of the word was rare) 
because we followed the same procedure as Slaughter et al. (2009) did. 
However, this could also be categorized as Cognition, which it would be 
categorized as according to the MM manual (Meins & Fernyhough, 
2015). This is a difference that affects the categorization of MST into 
types but not the overall measure of MST. Other differences in the coding 
procedure might also affect the overall MST. For example, we chose to 
code all uttered MST without judging if the word referred to a “true ref-
erence” to a mental state or not, which is in line with Slaughter et al. 
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(2009) but not in line with Symons et al. (2006). These choices we made 
in the coding procedure are necessary to keep in mind when comparisons 
to other previous studies are made.  

An overall limitation of the current thesis is that the sample in the 
research project ended up quite skewed with more highly educated par-
ticipants in the sample than is representative of the region and Sweden 
(see e.g., Statistic Sweden, 2018, 2022). This means that the results in 
this thesis mainly concerns children living in highly educated families. 
We do not know whether these (null) results are also true for lower edu-
cated families. The question of SES is important to consider in language 
developmental research because differences have been found depending 
on SES (although Sweden does not have as huge gaps in SES as, for in-
stance, the US). Children living in highly educated families often have a 
more beneficial language environment than children living in lower SES 
(e.g., Dailey & Bergelson, 2022; Hart & Risley, 1995), not in the sense 
that the latter is harmful, but that they are not as beneficial. This is a 
limitation we tried to overcome by recruiting through SPAR. All families 
within a specific area that had a child that would reach 9 months during 
the time for the data collection received an invitation to participate. This 
means that the invitation to participate was representative of the popu-
lation of families with young children in the specific area. Unfortunately, 
the families that met the inclusion criteria and chose to take part in the 
research project were not as representative. 

Another general limitation is that this thesis centers around typ-
ically developed children but that data in relation to this question only 
was collected at T1. In the inclusion criteria, to be enrolled in the research 
project the children should at 9 months old be reported by their parent(s) 
as typically developing and without known medical issues. However, at 
T2, the ambition was to follow up all families regardless of whether their 
development was considered typical or atypical at 25 months old by ei-
ther the parent(s) or the Child Health Clinics. During the lab visit, the 
parents were asked whether something had happened since the last visit 
that they wished to tell the experimenters, but they were not explicitly 
asked, for instance, if the child passed as ‘typical’ at the 18-month check-
up at the Child Health Clinics. We could have asked the parents in a 
structured way about the developmental trajectory also at 25 months of 
age. This would have enabled group comparisons; for example, if the 
subgroup categorized as typical at the Child Health Clinics at both 9 and 
25 months old differed in some language environmental characteristic 
compared to those children that it had raised developmental concerns 
about at the age of 25 months. 

Papers I–III could be criticized for choices made regarding the 
statistical measures. One issue concerns multiple comparisons. First, the 
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main analyses in the papers were not corrected for multiple compari-
sons. One argument could be that corrections should have been made 
throughout the papers. However, the choice not to do that in the main 
analyses lay in an attempt to not overly increase the risk for making type-
II errors and rather to be aware of the risk for making type-I errors. That 
is, since the subjects of the studies (MM, MST, LENA) were all expanded 
to new linguistic contexts, the choice was to prioritize being more willing 
to find false positive (i.e., type I-errors) correlations than to risk to not 
find them and do false negative (i.e., type II-errors). The choice was 
made beforehand that if the hypothesized correlations between language 
environment and language development were found, the conclusions 
would have been emphasized to interpret more cautiously depending on 
this choice. However, both Paper II and Paper III are null results studies 
despite the fact that these were not corrected. Also, in Paper I, which in-
cluded significant associations, there was an emphasis on the need for 
further research. Second, the explorative analyses in Paper II were cor-
rected for multiple comparisons. This choice was made precisely because 
of the explorative purpose and a lack of a hypothesis in advance. The cor-
rectional method chosen can also be criticized for being too liberal and 
that a more conservative correctional method such as Bonferroni correc-
tion should have been chosen. However, with a more conservative 
method such as Bonferroni, the likelihood of making type II errors is 
higher (Field, 2013), and therefore a balance was chosen. The choice 
made was to present in the paper the exact p-values for transparency rea-
sons if a reader wants to make more conservative interpretations. An-
other issue concerns the choice of one-tailed tests in relation to analyses 
with a hypothesis and two-tailed tests in relation to the explorative anal-
yses. The choice for this is based on the same motivation as the choices 
regarding correction for multiple comparisons. Another issue concerns 
that we assumed linear relations between language environment and 
language development. Based on visual inspection of scatterplots, there 
was no reason to analyze for other relations. However, one could a priori 
have assumed that an inverted u-shape curve would be expected (i.e., 
language development on the y-axis and language environment on the x-
axis, meaning that neither too low doses nor too high doses of language 
environmental input would be beneficial for language development). 

Lastly, a specific limitation regarding LENA (Paper I) was the fact 
that only the variable AWC has been reliability tested in Swedish. This 
means that for the other variables, CVC, CTC, and even ES, we cannot for 
sure know that this measure is reliable. Paper I could have been strength-
ened by having a reliability section included in the paper (i.e., a section 
where automatic and manual coding were compared). Unfortunately, 
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this was not possible to do because parents had been informed that the 
research team would not listen in detail to their recordings. 

Implications 
By researching the relationship between children’s language environ-
ment and language development with different methods, several impli-
cations for parents, health care personnel, and policymakers can be em-
phasized. 

First, this thesis confirms that intraindividual and interindivid-
ual differences in language environment and language development are 
huge (Papers I–IV). This is neither a new nor a controversial statement 
for personnel at Child Health Clinics, but it sheds more light on the im-
portance of treating variety as something expected and typical. Of course, 
all variety is not categorized as typical, too much deviation from what 
could be expected is atypical and should so be treated. The idea that “in-
dividuals are individuals” will definitively not be a surprise for clinicians, 
but it is worth repeating that this is true also for samples that seem quite 
homogenous on the surface. That is, we shall not assume that children 
are the same because they live in families with highly educated parents. 
Also, it is meaningful to not only focus on differences but to actually see 
the individual child and how the child uses language in everyday prac-
tices. We need to have a balance in not being too focused on how children 
‘should’ progress in language development. Indeed, we need to stop for 
a moment and appreciate the child for the capacities they do show. For 
example, 2-year-olds already used the word vill ‘want’ in complex ways 
(Paper IV). Regardless of what perspective we embrace, I really think 
that we can agree that young children’s language is worth acknowledging 
for what it is and not only for what it shall become (see Speier, 1976, for 
a critique of an adult ideological viewpoint in studies of childhood). 

Second, one specific factor in the language environment shall nei-
ther be overemphasized nor underemphasized but considered in its con-
text. That is, in the current sample, neither MM, MST, interaction, nor 
digital media was independently so salient language environmental fac-
tors that they were significantly associated with language development 
(Papers I–III). Rather, a suggestion is that language environment factors 
and language development interplay in a complex network and that little 
of all language environment factors might be better than all of one factor. 
Worth keeping in mind is that the sample this thesis is based on included 
typically developed children and that these results are not claimed to be 
generalizable to other groups (e.g., children born with medical condi-
tions, or children living under harmful family conditions such as lack of 
safety or who are victims of abuse). 
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Third, reasoning about the basic assumptions in research, 
measures, and daily practice. As shown throughout this thesis, all ap-
proaches and measures have their own basic assumptions which the re-
search paradigm operates within. This does not mean that neither health 
care personnel nor researchers should stop using measures of language 
development, though it does mean that they should be used wisely. It is 
important to pay careful attention to what the specific measure can tell 
us something about and what it cannot—its possibilities and limitations. 
We also need to remember to take a step back and ask ourselves as indi-
viduals, professionals, or staff what we have done with the discourse of 
language development? That is, how do we speak about language devel-
opment?  

Future directions 
A lot of questions, of both broad and deep character, remain and merit 
future research. In developmental psychology, the language environ-
ment factors examined in the current thesis (i.e., linguistic input, MST, 
MM, interaction, and digital media) should be continued to be investi-
gated both theoretically and empirically. I suggest the focus to be on 
high-quality theoretical and empirical studies investigating cross-cul-
tural universalities and differences. Due to the intra- and inter-individ-
ual differences in typical language development in early childhood, it is 
relevant to take these differences into account. For example, this can be 
done by grouping the participants based on language ability rather than 
age (e.g., U. Marklund et al., 2015, grouped 1.5-year-old children into 
small, typical, or large vocabulary sizes), or by focusing on a person-ori-
ented approach rather than a variable-oriented approach (which is used 
in the current thesis; e.g., Bergman & Andersson, 2010; Bergman & 
Trost, 2006). Also, an important question for future research is to be able 
to more clearly draw causal inferences regarding the relation between 
language environment and language development. The ultimate goal of 
developmental psychology is not only to understand development but 
also to be able to improve population outcomes and for this, causality is 
crucial (e.g., Dogde, 2022; Foster, 2010; P. Miller et al., 2016). 

In discursive psychology, specific language use is important to in-
vestigate further, but so is the work on a ‘discursive developmental psy-
chology’. A specific language use that would be interesting to investigate 
further is how children use the word vill ‘want’ at different ages and if or 
how they are held accountable for their invoked desires. A future path 
within discursive developmental psychology would be to study ‘language 
development’, which preferably would be done with a longitudinal ap-
proach. Within discursive psychology, it is extremely rare to find 
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longitudinal approaches and as far as I am aware there are no longitudi-
nal studies concerning children (one of few longitudinal studies using 
[critical] discursive psychology was conducted by Sakki and Pettersson 
in 2018 and focused on the Swedish Prime Minister during the migration 
crisis in 2015, which is not relevant in terms of subject matter but could 
be relevant in terms of methodology). This would be a new way of under-
standing child development, but worth noting right away is that discur-
sive psychology would do as they do with other subjects—“rather than 
joining up pieces of an existing jigsaw more neatly we will be attempting 
to paint a rather different picture” (Potter & Edwards, 2003, p. 94). This 
means that it would be examined as an interactional matter rather than 
an individual matter and that there would not be a strive for causal in-
ferences or explaining inner mentalistic developmental structures. The 
road for discursive developmental psychology has been staked out (e.g., 
Edwards & Stokoe, 2004), but the profound work remains.  

A third future direction is to continue the work of talking with 
different approaches in order to gain as much knowledge about the phe-
nomena of child language development as possible. This work needs both 
further theoretical and empirical work. For instance, deep-grounded the-
oretical work discussing the level of descriptions in relation to child lan-
guage. To conduct empirical work that is talking with each other, I think 
it would be beneficial if researchers from different theoretical stances 
came together. Discursive psychology and developmental psychology 
might not complement each other’s theoretical work per se—but I sug-
gest that these approaches together would have the potential to contrib-
ute to a fuller understanding of child language in a way that would be 
useful both for an academic setting, clinical setting, and the general pop-
ulation.
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CONCLUSIONS 
This thesis has studied the relation between young children’s language 
development and parental and family home language environment fac-
tors from different perspectives. Two take-home messages from this 
work are:  

1. The relation between language environment and language de-
velopment is complex. Statistically, of the five language environment fac-
tors investigated, only linguistic input was significantly associated with 
language development. The others: interaction, digital media, mind-
mindedness, and mental state talk were non-significant. This result does 
not mean that the only important factor is linguistic input. Rather these 
findings point to the fact that the influence of language environment fac-
tors on language development is complex (e.g., varies with child age) and 
that the only salient factor in the current studies was linguistic input.  

2. To reach a nuanced understanding of the relationship between 
language environment factors and language development, it is fruitful to 
not only research the phenomena from different approaches but also that 
these approaches talk with each other. This thesis has to my best 
knowledge been a first attempt for developmental psychology and dis-
cursive psychology to talk with each other. This was done by trying to 
keep the phenomena of interest as the groundwork and use a language 
that is respectful, non-competitive, and understandable for the other ap-
proach (e.g., be aware that the same words can be used in both ap-
proaches but in different ways, such as the word ‘context’). By talking 
with each other, assumptions are made explicit. It is not set in stone that 
the way language development is researched in developmental psychol-
ogy is how it “should” be although it is by far the dominant paradigm 
today. How the relation between language environment and language 
development is researched depends on the approach acceded to. There-
fore, it is important to have a critical and informed understanding of 
where the research is theoretically grounded. 
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