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EXPERIMENTAL METHODS TO
STUDY CHILD LANGUAGE

Titia Benders, Nan Xu Rattanasone, Rosalind Thornton,
Iris Mulders and Loes Koring

24.1 Introduction

Many experimental studies, including those using paradigms described in this volume, require that
participants sit through more trials and perform more complex tasks than are viable for children.
However, if experiments are designed with the child participants in mind, children can participate
in experiments and even enjoy them. This chapter presents considerations for designing experi-
mental language studies that provide valid insights into children’s developing linguistic represen-
tations and processing.

To focus on the chapter, we present two cases: (1) production experiments to probe children’s
developing phonological and phonetic representations and processes, and (2) comprehension
experiments to probe children’s developing syntactic and semantic competence. For both cases,
we discuss how to choose between several viable paradigms and provide advice on design-
ing stimuli and procedures. These two examples illustrate how researchers in some linguistic
domains choose paradigms and design experiments, balancing their theoretical questions with
children’s capabilities. This chapter concludes with a discussion of factors that are similar as
well as different between the two domains discussed. Our hope is that readers will be able to
extrapolate the provided considerations to their own studies, including those into other linguistic
domains.

24.2 Phonological and phonetics production studies with children

Language production experiments to probe the phonological and phonetic representations and
processes of young children are generally motivated by one of the following two broad research
questions:

1 What are children’s developing representations of phonological elements and structures?

2 What is children’s developing productive phonetic (i.e., articulatory or acoustic) realisation of
these elements and structures?
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In asking these questions, researchers are typically interested in developmental trajectories or dif-
ferences across populations, and they may assess the impact of a range of linguistic factors (e.g.,
segmental, prosodic, or word context).

When are such questions best answered by conducting an experimental study? Discoveries can
also be made, for example, by investigating spontaneous speech, already collected in corpora such
as PhonBank (Rose & MacWhinney, 2014), the phonology section of CHILDES (MacWhinney,
2000). One reason to conduct experimental studies is if children do not spontaneously produce
enough tokens to answer a research question. This may occur if the goal is to investigate emerging
abilities or a rarely produced target that is of theoretical interest. Experimental studies also solve
several other challenges in the analysis of spontaneous child speech. First, by eliciting specific
targets, the researcher avoids ambiguity about what the target is. Second, by eliciting targets in
selected contexts, the researcher ensures that phonetic analyses are not compromised by the vari-
able linguistic contexts in which spontaneously produced targets occur (e.g., a given target word
may be produced with and without focus, utterance-medially and utterance-finally, and in a range
of segmental contexts). Finally, by making acoustic (or articulatory) recordings appropriate to the
research question, the researcher ensures that acoustic-phonetic analyses are not compromised by
reverberation or noise (e.g., of toys or caregivers’ speaking), which can often occur in recordings
of spontaneous speech.

This section discusses how to answer phonological and phonetic research questions using pro-
duction experiments, that is, by eliciting specific target utterances from children by asking them to
imitate a model (elicited imitation) or produce the target in a constraining context that invites the
target as the most likely response (elicited production). Rather than replicating detailed instruc-
tions on elicited imitation (Lust & Blume, 2016) or elicited production (Lust & Blume, 2016;
Thornton, 1996), we will discuss the choice between elicited imitation and production as well as
design features of the stimuli with a focus on phonology and phonetics.

24.2.1 Elicited imitation, elicited production, and choosing between them

Once the decision has been made to run an experimental study, the next choice is between two
available paradigms: elicited imitation (or: repetition) and elicited production.

The rationale of both is that the child’s output provides a window into children’s phonological
and phonetic system. For example, when the child produces a target that deviates from the adult
form, this indicates non-adult-like representations or processing (including planning and articula-
tion). However, if we analyse both tasks according to the stages of speech production as defined
by Levelt (1989), there are also differences. The choice between the paradigms can be motivated
by referring to these task differences as relevant to the research question, or based on the age of the
participants (as discussed in this section), and the constraints on the stimulus design (as discussed
in the next section).

Elicited imitation tasks present a spoken or signed (depending on the language modality)
stimulus and the child is asked to repeat it. Elicited imitation tasks provide the concepts and words,
presuming that the child participant still needs to (phonologically) encode the words, generate a
phonetic plan, and articulate. This suggests that elicited imitation taps into children’s phonologi-
cal and phonetic abilities. And indeed, children produce target forms that are not adult-like with
patterns that converge with those observed in elicited production and spontaneous speech. For
example, English-learning children are more likely to omit coda consonants after long than short
vowels in spontaneous speech, elicited production, and elicited imitation (Demuth et al., 2006;
Kehoe & Stoel-Gammon, 2001; Miles et al., 2016).
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Elicited production tasks crucially do not model the target but elicit it, for example, using a
picture that needs to be named or an utterance that needs to be completed. This procedure requires
children to go through all stages of speech production: conceptualisation of the message (in re-
sponse to the prompt), access to the word representations, grammatical and phonological encod-
ing, generation of a phonetic plan, and articulation. The child’s output thus provides a window into
the entire speech production process.

Whether to use elicited imitation or production for a given study must be decided based on
the research question and children’s stage of language acquisition. One often-asked question is
whether elicited imitation, which provides children with a model of the word form, can indeed tap
into children’s own phonological and phonetic system. Readers familiar with guidelines for us-
ing imitation to study syntactic development may assert that this method is only valid if stimulus
utterances are too long for children to hold in working memory and repeat word-by-word, thus
requiring a re-construction through children’s own syntactic system (Eisenbeiss, 2010; Lust et al.,
1996). Similarly, if a study aims to reveal children’s difficulties at, for example, the phonology-
morphology interface, the task of repeating short utterances can become too simple for children
over three years of age to reveal effects (Xu Rattanasone & Demuth, 2022). Some older research
into children’s phonological production similarly suggests that children display more advanced
phonological production on elicited imitation compared to elicited production tasks (e.g., John-
son & Somers, 1978). In particular, children’s production of forms that they almost master may be
over-estimated based on their performance in imitation tasks (Goldstein et al., 2004). While elic-
ited imitation may thus be suitable for tapping into the differences between absent, emerging, and
more established forms, elicited production may be needed for making fine-grained distinctions
between partially and fully mastered forms.

Elicited production is also a must for answering questions about productivity. A productive
phonological process in Mandarin, for example, is tone sandhi: when two dipping tones (Tone
3) follow each other, the first changes to a rising tone (Tone 2). By three years of age, Mandarin-
speaking children not only produce tone sandhi in known words, e.g., producing /yu3 san3/
‘umbrella’ as [yu2 san3] (Rattanasone et al., 2018) but also productively apply tone sandhi to
novel disyllabic words, e.g., producing the novel item /ma3 ku3/ ‘horse drum’ as [ma2 ku3]
(Tang et al., 2019). As questions around productivity can only be answered by asking children
to generate and encode items they have never heard before, elicited imitation is simply not an
option.

Many other phonological and phonetic issues, however, have been successfully addressed us-
ing elicited imitation of individual words. Elicited imitation of non-words has been used exten-
sively to assess the impact of phonological factors on children’s speech production (for a review:
Coady & Evans, 2008), finding, for example, that children are more likely to produce coda /d/
when repeating high- (rather than low-) phonotactic probability non-words (Zamuner et al., 2004).
Elicited imitation of both real words and non-words has also been used to investigate children’s
phonetic realisations, finding, for example, that children display non-adult-like articulations of
coda /I/ (Lin & Demuth, 2015) and a higher degree of coarticulation than adults (Noiray et al.,
2018). These examples illustrate that even a one-word elicited imitation task does not (entirely)
bypass the child’s phonological and phonetic system.

Finally, elicited imitation is also often the better choice for studies with participants under the
age of three: it is ‘readily accessible and natural to children even as young as 1 to 2 years of age’
(Lust et al., 1996). While elicited production is considered viable, with some effort, with children
from 2.5 years old (Thornton, 1996), children under the age of 3 are, in our experience, mostly suc-
cessful at simple one-word picture-naming tasks. Elicited imitation is thus essential for studying
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phonological and phonetic processes in the production of longer utterances by children under three
years of age.

24.2.2 Designing stimuli for speech production tasks

The next step towards running an experimental study into young children’s phonology or phonet-
ics is designing the stimuli. Here we outline some of the likely challenges that arise from imposing
the phonological requirements also applicable to adult work in phonology and phonetics (see, e.g.,
Chapter 2 of this volume) on stimuli that must be compatible with children’s relatively small vo-
cabularies (see also Edwards & Beckman, 2008). While we offer a range of potential solutions to
these challenges, a researcher should anticipate various iterations of their stimulus set and always
vet stimuli with children from the target age.

Most studies will require target words that meet phonological specifications, often making it
difficult to find real target words. For example, to study the production of /g/ by Dutch-German
bilingual children, Stoehr et al. (2022) needed target words with /g/ and /k/ in the onset (to answer
the research question) that were monosyllabic or disyllabic with stress on the first syllable (to
control for the effect of stress on stop production). Further requirements can include the absence
of late-acquired segments or phonotactic patterns elsewhere in the word, to avoid developmental
constraints affecting the children’s productions (Smit, 1993). A non-phonological requirement for
elicited production with pictures is that the label needs to have a picturable referent. In children’s
relatively small vocabularies, only few words tend to meet all these constraints. It can thus be
challenging to find enough items for making reliable and generalisable observations, or to balance
items across conditions on their phonological properties, frequency, or age of acquisition. For ex-
ample, Stoehr et al. (2022) could only find one suitable target with a /g/ onset in Dutch, where /g/
is a loan segment and occurs in relatively few words.

Children not knowing sufficient target words, or not knowing them well, can make a regular
elicited production procedure impossible. One solution to a lack of sufficiently familiar target
words may be to familiarise participants with the target words prior to the production task. For
example, caregivers can be sent a list of pictures and associated labels to read with their child, or
the researcher can play a picture-naming game with the child just before the experiment (e.g., Tang
et al., 2019). If sufficient target words simply don’t exist, the researcher may need to resort to us-
ing novel words. This was Stoehr et al.’s solution for the limited number of words with a /g/ onset
in Dutch. They started their session by telling participants a story about three characters — Gabi,
Gero, and Gizmo, and then elicited these names together with the familiar target words during
the subsequent elicited production task. However, children’s memory poses a limit to the number
of novel words that can be introduced and subsequently elicited. A final solution may thus be to
adopt an elicited imitation task, as this substantially relaxes the constraints on both picturability
and familiarity of target words.

If a researcher chooses to use novel words, especially in combination with elicited imitation,
several additional constraints should be considered. Elicited imitation of novel words may be
impacted by the frequency of the segments and phonotactic patterns in the word (Coady & Aslin,
2004; Edwards et al., 2004; Zamuner et al., 2004). If these factors are not of interest, the novel
words must be designed to have high-frequency segments and phonotactics. A perceptual process
that may occur in novel word imitation is that children assimilate the novel word to a similar-
sounding familiar word (Swingley, 2016) and produce the latter. This can be (somewhat) avoided
by selecting novel target words that do not have (high-frequency) neighbours in a child’s lexicon.
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However, this constraint must be balanced against the need for novel words with high-frequency
segments and phonotactics.

Once target words have been selected, the research question may require that the words are
embedded in specific phrases. For example, to investigate the effect of footedness on article
omissions, nouns with articles need to be elicited following monosyllabic and disyllabic verbs
(contrasting footed and unfooted articles, e.g., ‘he kicks the pig’ versus ‘he catches the pig’)
(Gerken, 1996). Phrases may also be necessary to facilitate reliable phonetic measurement. For
example, the (acoustic-phonetic) closure duration of word-onset stops can only be measured if the
target word is embedded in a phrase, such as ‘See this [target noun]’ or ‘these mice [target verb]’
(Millasseau et al., 2021). In the design of such phrases, care should be taken that target utterances
do not become too long for children to re-plan using their own linguistic system. On the other
hand, if the goal is to study whole-word omissions, as in the example on article omissions, the ut-
terances also should not be so short that children can hold an entire utterance in working memory
and rote-imitate it word-by-word (Eisenbeiss, 2010; Lust et al., 1996). Selecting the appropriate
stimulus length may start with going slightly beyond the approximate mean length of utterance
(MLU) of children in the target age (Eisenbeiss, 2010) but will ultimately be decided based on
pilot studies with children from the target population (Lust et al., 1996).

24.3 Syntax and semantics: Investigating child grammar

Researchers interested in children’s syntactic and semantic competence ask the following kinds of
questions, generally:

1 What sentences are acceptable in child grammar: a subset of adult acceptable sentences, a su-
perset, or the same set?

2 What interpretation(s) do children assign to sentences they hear: a subset of adult interpreta-
tions, a superset, or the same set?

3 How do children arrive at these meaning representations?

Answering these questions requires detailed insight in children’s sentence comprehension, as
provided in experimental studies. While spontaneous and elicited productions reveal which sen-
tence strings are acceptable to the developing child, they do not provide information about which
sentences the child considers unacceptable. Results from production studies can thus only partly
answer question 1. Moreover, they do not reveal what sentences mean to the child (question 2)
or how the child’s meaning representations came about (question 3). Researchers interested in
children’s syntactic and semantic competence are, therefore, bound to assessing children’s com-
prehension using experimental studies. For instance, a researcher interested in role assignment in
passive sentences cannot rely on the child producing sentences like, ‘The girl is being hugged by
the boy.” They must design an experiment to figure out whether and how the child knows who’s
doing the hugging.

This section discusses two of the types of experiments one could conduct to gain insight in chil-
dren’s syntactic and semantic competence, namely the Truth Value Judgment Task (TVJT) and the
Visual World Paradigm (VWP). After introducing both paradigms and the insights they provide,
we will discuss how to choose between these paradigms. This is followed by considerations for
designing stimuli and procedures for each paradigm.
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24.3.1 Eliciting truth value judgments, tracking eye movements, and choosing
between them

Even though a variety of acceptability judgment tasks can be used with adult participants to probe
question 1 (see Chapters 7 and 8 in this volume), it has been proven much more difficult to obtain
reliable acceptability judgments from children under the age of five or six (e.g., Thornton, 2021).
Children under this age do not seem to possess the necessary meta-linguistic awareness to reliably
make acceptability judgments.

More robust data can be obtained regarding children’s meaning representations (question 2),
by examining children’s judgments of the truth or falsity of sentences. While a variety of meth-
ods are available to probe children’s interpretation of sentences, including act-out tasks, picture-
selection tasks, and do-as-I-say tasks (see Ambridge & Rowland, 2013 for an overview), the gold
standard for investigating children’s interpretations remains the TVJT. The TVJT was invented
by Crain and McKee (1985) and presented in detail including refinements by Crain and Thornton
(1998). Despite technological advances that have increased the number of available experimental
methodologies, it is to this day one of the most reliable sources of data on syntactic and semantic
acquisition.

What a TVIT does not reveal, however, is how the child arrived at their final meaning repre-
sentation (question 3). That is, a TVJT cannot provide insight into what information informed
sentence processing, at which point, and whether alternatives were considered. To answer such
questions, a researcher may turn to an online method such as the eye-tracking VWP, which pro-
vides information about the emerging syntactic and semantic representation during sentence pro-
cessing. Visual World experiments have become increasingly popular since the work of Tanenhaus
and colleagues in the nineties (Tanenhaus et al., 1995).

We will first discuss both paradigms in more detail and then turn to choosing between these
tasks for a specific research question.

24.3.1.1  The truth value judgment task (TVJT)

The TVIT tests children’s comprehension of sentences by assessing the truth values children as-
sign to those sentences. The TVJT excels at probing whether children rule out interpretations
such as those ruled out by grammatical constraints. Suppose a researcher wants to know whether
children accept a sentence like ‘Every mermaid covered her with sand’ on the interpretation where
each mermaid covers herself with sand, in violation of a grammatical constraint on the interpreta-
tion of pronouns (e.g., er) (e.g., Thornton & Wexler, 1999). Alternatively, do children reject that
constraint-violating interpretation and get only the adult interpretation on which every mermaid
covered some other female (say, Snow White) with sand? To distinguish the two interpretations,
the interpretation that violates the constraint is made true in the story shown to children, while the
adult interpretation is made false:

Test Sentence: ‘Every mermaid covered her with sand’
Interpretation A, True in the story: Every mermaid covers herself with sand
Interpretation B, False in the story: Every mermaid covers Snow White with sand

These interpretations are woven into a story acted out to children with toys and props. The acted-
out story is watched by the child participant together with a puppet (e.g., Kermit the Frog) who
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delivers the test sentence. The child’s task is to tell the puppet if his statement describes what hap-
pened in the story.

A hypothetical story might start with a group of four mermaids and Snow White going to the
beach for a picnic. After lunch they all play on the beach and Snow White asks all the mermaids to
cover her with sand. All mermaids agree at first. Then one mermaid changes her mind because she
is hot and it is cool under the sand, so she just covers herself. The second and third mermaids also
apologise to Snow White and explain they are getting too hot and need to cool down by covering
up with sand. Finally, the fourth and last mermaid feels sorry for Snow White and says she can
help. This fourth mermaid covers Snow White up to the neck with sand and then covers herself
with sand to get cool. Following the story, Kermit the Frog tries to recount the events of the story
by saying ‘In that story there was Snow White with some mermaids. And I know what happened.
Every mermaid covered her with sand.” A child who gets the constraint-violating interpretation A,
that every mermaid covered herself with sand, will tell Kermit that he was right, as every mermaid
did indeed cover herself with sand in the story. A child who has the adult grammar will tell Kermit
he is wrong. In this case, the child is asked to explain to Kermit what really happened. If the child
explains that only one mermaid covered Snow White with sand, this informs the researcher that
the child rejected the test sentence for the right reason.

If the child judges the puppet’s statement to be truthful, the sentence-meaning pairing presented
is part of the child’s grammar; if the child judges the puppet’s statement as false, the sentence-
meaning pairing is not available. Here it is important to point out that children, like adults, tend
to be generous to their interlocutors and will always attempt to select a meaning for the sentence
that makes the puppet’s statement true. If a sentence is ambiguous to the child, i.e., compatible
with more than one meaning representation, the child is expected to accept the sentence on both
(or all) interpretations. Suppose in our example that the child can get both interpretations A and B
for the test sentence. A TRUE answer reveals that the child can generate the constraint-violating
interpretation A, but does not exclude the possibility that the adult interpretation might also be
available!. If children reject Kermit’s statement, thus giving a FALSE answer, the researcher can
be confident that the meaning as presented in the story is not a meaning the child can generate for
the test sentence. Rejections thus present the strongest evidence for the boundaries of children’s
grammar, providing insight into question 2.

The strong evidence provided by rejections relates to a crucial design feature of the TVJT: the
condition of plausible dissent. The story should provide the child with a reason to reject the test
sentence, by incorporating both a possible and an actual outcome of the story’s events. The pos-
sible outcome corresponds to the statement presented by the test sentence (in our example, every
mermaid covering Snow White with sand), and this outcome should seem likely at some point in
the story (in our example, all mermaids initially agreed to cover Snow White with sand). The story
unfolds otherwise, however, such that the actual outcome is ultimately different (every mermaid
covered herself with sand).

Children from age three can successfully participate in such tasks (e.g., Thornton, 2021). They
are typically engaged in the stories acted out in front of them and enjoy their task of correcting a
silly puppet. This makes the role of the puppet an important one: children are more inclined to cor-
rect a puppet than an experimenter (especially if the puppet is staged as inattentive or a bit silly),
and the puppet keeps the child engaged and focused on the stories. Such factors typically result in
low drop-out rates, although these may increase for more complex structures. Another advantage
of this task is that, if set up correctly, the researcher obtains a very solid and reliable data set that
does not only show which meaning representations for a particular sentence can be accessed, but
crucially, which meanings cannot be accessed.
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24.3.1.2  The visual world paradigm

While a TVIT provides reliable information about the eventual meaning representation(s) children
assign to sentences, it does not provide information on how this meaning representation came
about, or its time course (question 3). A technique that can provide such information is monitoring
participants’ eye movements on a visual display while they are listening to sentences (VWP). In a
VW experiment, participants can either simply watch a visual display while listening to sentences
(a passive viewing task), or they may perform an additional task, for instance, selecting a target
image corresponding to a spoken word.

It has been shown that (adult) participants automatically look at pictures that are semantically
related to a spoken word (starting with Cooper, 1974). Yee and Sedivy (2006) had participants
watch a display with four objects: a target, a competitor, and two unrelated objects. For exam-
ple, the target may have been logs and the competitor a key. The latter is semantically related to
lock, which was not displayed, but is a phonological competitor of the target /ogs. Upon hearing
logs, participants look more to the competitor key than unrelated images, without explicitly be-
ing instructed to do so. That is, eye movements are indirectly modulated by (spoken) language.
This holds for adults, but also for children from a young age (Trueswell, 2008). This means that
we can infer from participants’ eye movements how attention shifts during sentence process-
ing. Therefore, information about when the eyes move towards (a part of) a picture can provide
information about the unfolding meaning representation. This is, however, by no means a direct
relation.

A major benefit of the VWP is that it presents a natural task which is not demanding for the
participant. All the participant is asked to do in a passive viewing task is watch a visual display
and listen to sentences. It is, therefore, a technique that is particularly suitable for testing young
children. Even infants can be tested using this technique (e.g., Fernald et al., 2008).2 Drop-out rates
are typically higher than with a TVIT, however, between 15 and 30%. Reasons for this include
practicalities around eye-tracking: not everyone’s eyes are equally easy to track, and it may be dif-
ficult to ensure children sit still enough to accurately track their eyes. Another factor may be the
absence of a puppet to keep the child engaged, which may mean children get distracted more easily
in a VW experiment, potentially leading to data loss if they look away from the screen.

24.3.1.3  When to choose which one?

A few basic factors might help decide whether to choose the TVJT or VWP, including the target
age group and available equipment. While a TVJT can only be successfully administered from
about age three, viewing tasks have been administered successfully to study the syntax-semantics
interface even with 25-month-olds (e.g., Naigles, 1990). Another consideration is the accessibil-
ity of equipment. Acting out stories for a TVJT only requires some toys, whereas high-end eye-
trackers with good temporal resolution and good support typically cost > €20,000.}

But suppose you want to test four- and five-year-olds and have access to an eye-tracker: which
method should you opt for? This crucially depends on the nature of the research question. Even if
it might be tempting to use a ‘newer’ method such as eye-tracking, this method provides crucially
different information than a TVJT, and, given its indirect nature, results will be more difficult to
interpret (yet setup and data analysis are much more time-consuming). A TVIT provides a direct
measure of children’s resulting meaning representations, something eye movement data by them-
selves cannot provide.* Crucially, a TVIT can offer a complete overview of the truth conditions
children assign to sentences, as it does not only show under which conditions children accept a
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sentence, but also under which conditions children judge a sentence to be false. A VW experiment
typically does not provide information about what meaning representations children reject; we can
at most infer a preference for one representation over another from one picture attracting more
looks than another. At the same time, eye movements provide information about Zow children
build their meaning representations, something a TVJT cannot offer. This includes information
about structural attachment and reference decisions made along the way, as well as what informa-
tion informs these decisions and when they are made. Eye-tracking has, therefore, already suc-
cessfully been used to study resolution of syntactic and semantic ambiguities (e.g., Lohiniva &
Panizza, 2016; Trueswell et al., 1999), reference resolution (e.g., Arnold et al., 2007; Runner &
Head, 2014), verbal selectional restrictions (Mani & Huettig, 2012), and filler-gap dependencies
(e.g., Atkinson et al., 2018; Koring et al., 2018).

24.3.2 Designing stimuli and procedures for a TVJT

A researcher who has decided to run a TVIT needs to design stimuli (stories) and possibly adapt
the procedure. As discussed earlier, a first critical feature of the stories is that they must meet the
criterion of plausible dissent to elicit rejections, or FALSE responses, from children. In addition, to
balance TRUE/FALSE responses in the experiment, filler items that are unrelated to the target sen-
tences should be included in which the puppet’s statement is unambiguously a TRUE statement.

An important feature of stimulus presentation in the TVIT is acting out the stories with ac-
tual toys and props. This allows the experimenter to show rather than describe every event. It is
important to ensure that what is acted out is a close visual record of the events in the stories, par-
ticularly with pre-schoolers. Children are much less likely than adults to accept partially acted-out
events as representations of the full event. This design feature is especially relevant considering
the move towards presenting stories in animations or pictures, for example, for online testing. The
researcher needs to ensure that children accept the animations or pictures as representations of the
intended events.

A major benefit of acting out events (or using animations) is that the characters can do the talk-
ing instead of the experimenter narrating the story. Events acted-out in real time have proven easy
for children to remember. Furthermore, an acted-out rather than narrated story avoids the need to
use the sentence structure or interpretation under investigation, and so avoids modelling sentences
or priming the child for a particular structure. In our mermaid example, showing each mermaid
covering herself with sand establishes Interpretation A and avoids the experimenter having to say,
‘every mermaid covered herself with sand.” Similarly, showing that the fourth mermaid covered
Snow White with sand avoids using the sentence ‘this mermaid covered her/Snow White with
sand.’

A key feature of stimuli for the TVIJT, or any experimental task into children’s syntactic and
semantic competence, is that felicity conditions related to the use of the test sentences are met.
As an example, restrictive relative clauses (e.g., the girl who is sitting under the tree) are only
felicitous if there is a set (in our case of girls) to restrict from. Failure to meet this condition in the
experimental setup has been shown to induce errors in children’s responses (e.g., Hamburger &
Crain, 1982). Children are much less able to accommodate infelicity than adults are, and so failure
to meet felicity conditions may mask children’s competence (e.g., Hamburger & Crain, 1982;
Meroni & Crain, 2011; Thornton, 2017).

The requirement to meet felicity conditions may not only impact on the stories and stimuli
but also on procedural details of the TVIT. Specifically, the original TVJT has been modified
to present a felicitous context when the test sentences include words that indicate some level of
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uncertainty. As an example, let us imagine that we are interested in the relative scope of logical
operators such as ‘somebody’ and ‘and’ in (2).

2 Somebody brought cake and lemonade to the party.

A word like somebody is not typically used when we know who brought cake and lemonade to
the party. Instead, we use somebody to indicate that there is uncertainty about the identity of this
person. It is, therefore, infelicitous to use somebody as an after-the-fact description of a story in
which we know who brought cake and lemonade. One way to solve this issue is to use the predic-
tion mode rather than the description mode of the TVJT (cf. Boster & Crain, 1993).°

In the prediction mode of the TVJT, a story only partially develops and is then paused, at which
point Kermit makes a prediction about what is going to happen. If we are interested in the scope
of the existential quantifier, we could for instance set up a story about party preparations, and have
Kermit produce sentence (3).

3 1don’t know what everyone will bring to the party, but I’'m going to guess that somebody will
bring cake and lemonade.

After Kermit’s prediction, the story unfolds and may reveal that two different individuals bring
cake and lemonade, respectively. This does not correspond to the preferred adult interpretation
of sentence (3) in which one and the same individual brings both cake and lemonade (where and
takes narrow scope). Adults would, therefore, presumably judge Kermit’s predication to be incor-
rect. The question is whether children reject Kermit’s prediction as well or whether they might
permit and to take wide scope, resulting in an interpretation as presented in the story. In the predic-
tion mode of the TVJT, Kermit repeats his guess after the story has finished to make sure the child
remembers his guess, and asks the child whether he was right, as in (4).

4 1 said that somebody would bring cake and lemonade to the party. Was I right?

The prediction mode has successfully been used in a variety of studies measuring children’s inter-
pretation of words that are used in contexts of uncertainty such as or (e.g., Boster & Crain, 1993;
Chierchia et al., 2001).

24.3.3 Designing stimuli and procedures for a visual world experiment

A researcher who has decided to run a visual world experiment faces a laborious task, as they
need to control for properties of the (words in the) input sentences, (visual) properties of the visual
display, as well as the relation between sentence and display. General recommendations for experi-
ments with adults apply to experiments with children as well and have been described extensively
elsewhere (e.g., Carter & Luke, 2020; Holmgqvist et al., 2011; chapters 23 and 24 of this volume).
The focus here is on design features that are particularly important when designing experiments
for pre-schoolers.

As indicated earlier, any experimental task into children’s syntactic and semantic competence
should meet the felicity conditions. These apply not only to the sentences and displays presented
but also the task itself. For instance, passive viewing seems to give rise to more variable data
with pre-schoolers (and older children) (Sedivy 2010; Trueswell 2008). More robust data can be
obtained by including a task the participant has to perform in relation to the visual display (e.g.,
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identifying an object, or perhaps a [Truth Value] judgment of the spoken sentence given the visual
display) (Sedivy, 2010; Trueswell, 2008).

A difference between adults and children that specifically affects eye-tracking tasks is in terms
of disengaging attention from a visual object. Like adults, children use various sources of infor-
mation to incrementally build a meaning representation, which drives their eye movements (e.g.,
Omaki & Lidz, 2015). Unlike adults, however, children seem to disengage much less readily once
they are engaged in looking at an object (Huang & Snedeker 2011; Koring, 2013; Ross et al.,
1994). As an example, Huang and Snedeker showed that when five-year-olds are presented with
the spoken word Jogs, they will, like adults, move their eyes to a semantic associate (e.g., key) of
a phonological competitor of logs (e.g., lock) more than to unrelated distractor images. Different
from adults, children keep looking at the key well after the spoken word has been disambiguated
(Huang & Snedeker, 2011). If disengagement is a crucial aspect of the task, for instance, when
a researcher is interested in measuring reactivation, a solution could be to explicitly disengage
children’s attention to a visual object. This can be achieved by briefly presenting a fixation point
during the test sentence — i.e., a point typically presented in the middle of the screen that partici-
pants are instructed to look at whenever it appears. This triggers a saccade away from what the
participant was looking at (Koring et al., 2018).

24.4 General recommendations for practice

This chapter set out to present considerations for designing experimental studies that provide
valid insights into children’s developing linguistic representations and processing. This was done
by discussing (1) production methods to study children’s developing phonological and phonetic
representations and processes and (2) comprehension methods to study children’s syntactic and
semantic competence. The focus was on procedures that can be used with children between two
and five years of age. Across these divergent types of experiments, several common trends can
be identified.

First, the choice of the experimental method will often be informed by the research question
combined with the age of the children a researcher asks this question about. This implies that some
research questions currently cannot be answered for children of all ages: while elicited production
(rather than imitation) is necessary to investigate productive phonological processes and the TVIT
is the most reliable method to probe the truth conditions children assign to sentences they hear,
both procedures can only be meaningfully conducted with children from three years and upwards.
Ongoing methodological developments are thus needed to map the early stages of these develop-
ing linguistic abilities.

Second, the theoretically most meaningful data do not automatically come from the most com-
plex method. In the domain of phonology and phonetics, we observed that elicited imitation tasks
can be designed with fewer constraints on the stimuli and offers a procedure that is achievable for
younger children. Yet, the data from an elicited imitation task can be just as informative as elicited
production for answering many (although not all) research questions. In the realm of syntax and
semantics, we contrasted the TVJT, which can be conducted with a few toys and no technical
equipment, and the VWP, which requires carefully controlled audio and visual stimuli as well as
an eye-tracker (although a two-picture version that doesn’t require millisecond precision could
be conducted with just a video camera followed by careful manual coding). The VWP provides
millisecond-to-millisecond information on how language guides the child’s visual attention. How-
ever, this data richness is less straightforward to interpret and does not provide information about
what meaning representations are not available to children. Thus, the developmental researcher in

385



Titia Benders et al.

any domain is advised to consider whether the more complex experimental procedure available is
indeed necessary to answer their research question.

Third, children’s language abilities (understood broadly) need to be considered in every aspect of
the experiment preparation. The exact considerations are partly determined by the object of inves-
tigation. When studying children’s phonology and phonetics, stimuli need to be very carefully con-
trolled at every phonological level. However, there is no need to provide children with an extensive
justification as to why they would repeat utterances. Tapping into children’s syntactic and semantic
competence, on the other hand, requires a task that is carefully embedded in the context. In this case,
it is less relevant whether the lexical items consist of early-acquired segments. It is our hope that the
considerations laid out in this chapter will help researchers identify the aspects of experiment design
that are less and more important for making their own discoveries about child language.

On a final note, while we have not provided advice on working with young children in a re-
search setting, the success of any experiment with children relies on taking the time to build good
rapport with children, simple but clear instructions, and encouragement throughout. We encour-
age prospective child researchers to take ample time to learn these and other skills in a hands-on
fashion.

Notes

1 Moreover, whenever we are confused in normal conversation, or didn’t understand our interlocutor well,
we tend to agree with our interlocutor, rather than disagree. This is another factor that makes the child’s
rejection of a test sentence a stronger piece of evidence (Crain & Thornton, 1998).

2 The Preferential Looking Paradigm is in its essence the same as the Visual World Paradigm (Omaki &
Lidz, 2015).

3 Measuring where children look at which time point does not require the use of an eye-tracker, one can also
simply use a camera to record a child’s gaze (e.g., Snedeker & Huang, 2015; Trueswell, 2008). But when
high temporal and/or spatial resolution are required, an eye-tracker is required.

4 Of course, a viewing task can be combined with some measure of the resulting meaning interpretation, as
in (Arnold et al., 2007).

5 Though not all inferences survive in prediction mode, which is something the researcher should consider.
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