Running head: PHONOLOGICAL INFLUENCE OF ICONICITY

Master’s Thesis
Weak Hand Lowering and Weak Drop:
The Influence of Sub-Lexical Iconicity on Sign Language Phonology

Lenia Vennes
Radboud University, Nijmegen
MA Linguistics (General Linguistics)
25 August 2018

Supervisor: dr. E.A. Ormel
Second Examiner: prof. dr. O.A. Crasborn

PHONOLOGICAL INFLUENCE OF ICONICITY

s4471776 / 1

Abstract
The influence of iconicity on sign language production has so far mostly focused on iconicity
on a holistic sign level. However, Paligot et al. (2016) found that sign production is also
phonologically influenced by iconicity on a sub-lexical level. This thesis aims to demonstrate
the phonological influence of sub-lexical iconicity by examining the influence of Motivation of
Two-Handedness and Motivation of Level on the phonological processes Weak Hand Lowering
and Weak Drop.
To this end, 39 sign types (i.e. 1030 tokens) were coded for formal aspects and for
motivation of two-handedness and level. The distance between the two hands to operationalise
Weak Hand Lowering and Weak Drop was measured through superimposed and distancenormalised grids. The measurements were analysed using linear mixed-effects models.
The results show that motivation of two-handedness significantly influences both Weak
Hand Lowering and Weak Drop. Motivation of level is shown to only significantly influence
Weak Hand Lowering. Also, within the motivated level category, metaphoric signs were found
to not influence Weak Hand Lowering significantly more than non-metaphoric signs. The
findings support the presence of sub-lexical iconicity through the working of semantic
implementation rules, as well as the role of iconicity in sign processing. Also, the similarity of
influencing factors for reduction patterns in spoken and signed languages suggests that Weak
Hand Lowering and Weak Drop are parts of the same reduction continuum, with Weak Drop
being the extreme form of Weak Hand Lowering.
Keywords: Nederlandse Gebarentaal, Sign Language Phonology, Weak Drop, Weak Hand
Lowering, Phonological Reduction, Sub-Lexical Iconicity
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1. Introduction
Until recently, sign language research has generally attempted to diminish the role of iconicity
in sign language, as it was thought to distance sign languages from true languages due to its
pantomimic character (Crasborn, 2001; Demey & van der Kooij, 2008; Sandler & Lillo-Martin,
2006). However, in the last decade, the role of iconicity has been emphasised increasingly,
especially in the area of sign language phonology, where iconicity is found to influence
processes such as sign lowering. Research on sign lowering has so far mainly focused on the
effect of formal and coarticulatory factors on one-handed forehead-located signs (e.g. Mauk &
Tyrone 2008, 2012; Tyron & Mauk, 2010, 2012). Several studies suggest that sign lowering in
American Sign Language (henceforth ASL) is affected by the signing rate and the sign’s
phonetic environment (Mauk & Tyrone, 2008; Tyrone & Mauk, 2010, 2012). A faster signing
rate is argued to lead to significantly lower sign articulation (Tyrone & Mauk, 2010, 2012). The
phonetic environment is found to affect sign lowering as well, with a downward tendency for
“environment-related shifts” (Tyrone & Mauk, 2012, p. 437), though this effect occurs mainly
in connection to a slower signing rate (Tyrone & Mauk, 2012).
In the context of two-handed signs, research has primarily focussed on the phonological
deletion of the weak hand, called Weak Drop (e.g. Battison, 1974; Paligot, van der Kooij &
Crasborn, 2016; van der Kooij, 2001). Battison (1974) argues that Weak Drop is found to be
ungrammatical in asymmetrical signs because of the resulting lack of interpretability of the
sign. She thus links the degree of Weak Drop to the amount of information that would
potentially be lost. In the same vein, Battison (1974) argues that most deletion occurs in
symmetrical signs without alternating and crossing movements, as here the weak hand solely
mirrors the dominant hand. Van der Kooij (2001) supports Battison (1974) in that 90% of the
investigated symmetrical signs of Nederlandse Gebarentaal (henceforth NGT) allow Weak
Drop. As opposed to Battison (1974) however, van der Kooij (2001) did not find alternating
movement to block Weak Drop. Instead, she argues that the degree of Weak Drop is affected
by iconic motivation, with for instance iconically motivated alternation leading to stronger
resistance to it. The influence of iconicity on Weak Drop is further supported by Paligot, van
der Kooij, Crasborn and Bank (2016), who were the first to explicitly investigate the influence
of iconicity in sign production on a sub-sign level instead of on a holistic level. They examined
the sub-lexical phonological element two-handedness, using corpus data of NGT. In their study,
they found that semantically motivated two-handedness leads to a disfavouring of Weak Drop,
thus hinting at the role of iconicity in the phonological structure of sign languages and
supporting the role of sub-lexical meaning units.

PHONOLOGICAL INFLUENCE OF ICONICITY

s4471776 / 5

Next to Weak Drop, signs have also been found to be subject to Weak Hand Lowering.
As such, the lowering of the weak hand in two-handed signs should not be regarded
dichotomously, in the sense that the weak hand is not always either articulated in its citation
form or not at all (Paligot & Meurant, 2016). Nevertheless, to my knowledge, only few studies
to date have explicitly examined Weak Hand Lowering (Paligot, 2018; Paligot & Meurant,
2016). Paligot and Meurant (2016) investigated it as an effect of signing style in French Belgian
Sign Language (henceforth LSFB), measuring the pixel difference between the articulation of
the two hands in fully symmetrical signs. They found that the degree of Weak Hand Lowering
is affected by the number of active hands in the phonetic environment, with a more considerable
degree of Weak Hand Lowering found for signs articulated between one-handed signs.
Moreover, Paligot (2018) examined Weak Hand Lowering as an effect of register
variation in LSFB. Her study suggests that the situational speech context indeed influences the
degree of Weak Hand Lowering, with more formal contexts disfavouring it. Furthermore, the
study supports Paligot and Meurant (2016) in arguing that the amount of Weak Hand Lowering
is affected by the number of hands in the situational phonetic context.
1.1 Aim of the study
When regarding the studies above, it can be seen that previous research on Weak Hand
Lowering solely investigated the influence of formal and sociolinguistic aspects such as signing
style, phonetic environment and register, and that the effect of iconicity, as found for Weak
Drop, was not yet examined. In the form of a corpus study, utilising the Corpus NGT (Crasborn
& Zwitserlood, 2008, see Section 3.1.1), this thesis thus aims to add to Paligot et al. (2016),
Paligot (2018) and Paligot and Meurant (2016) by investigating the effect of iconicity on both
Weak Drop and Weak Hand Lowering. Examining both Weak Drop and Weak Hand Lowering
adds to Paligot et al. (2016), in that the findings will have implications for whether the influence
of iconicity on Weak Drop is generalizable to Weak Hand Lowering. By thus combining the
two strands of research, this thesis intends to shed light on the extent of similarity between the
phonological systems of spoken and signed languages, in that Weak Hand Lowering and Weak
Drop can be seen as analogous to reduction and elision in spoken languages.
Furthermore, by examining both motivation of two-handedness and motivation of level
as a second form-meaning aspect, this thesis examines, on the one hand, whether Paligot et al.’s
(2016) results regarding motivation of two-handedness are replicable and whether their results
can be generalized to other form-meaning elements (i.e. motivation of level). For the aim of
this study, level here refers to the hand heights of the dominant and the weak hand in relation
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to each other. As such, motivation of level does not refer to the absolute height of the hands or
the height compared to the signer’s body. Signs are defined as being level if both hands are
articulated at the same height. In this thesis, motivated level is defined as the iconic motivation
of an equal hand height. Importantly, signs can also be specified and motivated for level on a
phonetic basis. As this study focusses on effects of iconicity on, signs with phonetic
specification for level are here seen as not being motivated for level.
By examining both motivation of two-handedness and motivation of level, this study
further aims to shed light on the role of sub-lexical meaning aspects and the role of iconicity in
sign processing. Lastly, this thesis intends to make an initial attempt at investigating a possible
effect of metaphoricity within iconicity, as this difference has been argued for by Taub (2012)
but not yet studied in this context or any other context of sign language phonology and sign
processing. In order to investigate the issues outlined above, the following research questions
and corresponding sub-questions are set up:
RQ1. To what extent does iconic two-handedness influence the degree of Weak Drop and
Weak Hand Lowering in NGT?
(a)

To what extent does motivation of two-handedness phonologically influence the degree

of Weak Drop?
(b)

To what extent does motivation of two-handedness phonologically influence the degree

of Weak Hand Lowering?
RQ2. To what extent does iconic motivation of level phonologically influence the degree of
Weak Hand Lowering and Weak Drop in NGT?
(a)

To what extent does motivation of level phonologically influence the degree of Weak

Drop?
(b) To what extent does motivation of level phonologically influence the occurrence of Weak
Hand Lowering in NGT?
(c) To what extent does metaphoricity of level motivation phonologically influence the degree
of Weak Hand Lowering?
By examining these two research questions, this study can aid in the morphological analysis of
sign language through analysing corpus data and can thus furthermore help in determining and
clarifying the status of form-meaning units below the level of the sign. Moreover, it sheds light
on the role of iconicity in sign processing and similarities in spoken and signed languages, as
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well as the possibility of Weak Hand Lowering and Weak Drop being parts of the same
reduction continuum.
1.2 Structure of the study
After giving an overview on NGT and overall sign language phonology, Section 2 reviews
previous literature on iconicity, sign processing and the phonological processes of sign
lowering, Weak Drop and Weak Hand Lowering. Then, Section 3 and 4 describe the
methodology used in this corpus study and the results obtained through the linear mixed-effects
analyses. Section 5 discusses the established results by first putting them into the context of
previous studies and then discussing the finding’s implications on sub-sign meaning units, sign
processing and similarities between the phonological systems of spoken and signed languages.
Finally, Section 6 includes the conclusion to this thesis, followed by suggestions for further
research.
2. Background
2.1 Nederlandse Gebarentaal (NGT)
NGT is the language used by the Deaf1 community in the Netherlands (Crasborn, 2001; van der
Kooij, 2002) and is the preferred language of approximately 20,000 people, making up about
0,1% of the Dutch population (Baker et al., 1997; Crasborn, 2001; Zwitserlood, 2010). It is
assumed to have emerged alongside the establishment of deaf schools in the Netherlands,
between 1790 and 1888 (Zwitserlood, 2010).
Until the 1980s, the educational practice of oralism was very influential in the
Netherlands, threatening the full societal integration of deaf people (Crasborn, 2001). Oralism
dictates that children should be taught to speak and lip-read and thus goes against the idea that
deaf people have a right to their own sign language (Schermer, Fortgens, Harder & de Nobel,
1991). Oralists argue that sign language is a primitive form of communication, resembling
pantomime (Schermer et al., 1991). This standpoint also profoundly influenced the education
system, and persisted in most deaf schools until the 1970s, leading to a lack of development
concerning a uniform sign language.
In the 1980s, the situation regarding sign language use changed significantly, also due
to Stokoe’s pioneering work (Zwitserlood, 2010). Stokoe (1960) was the first to argue that sign
languages adhere to the same criteria and constraints as spoken languages, thus establishing
1

Following van der Kooij (2002, p. 16), Deaf written with a capital refers to the “cultural community, or
minority, and not to a community of people with a certain degree of hearing loss”.
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them as languages in their own right. Stokoe’s work (1960) led to an increase in academic
interest towards sign language, and gradually also to a move away from the oralist tradition. In
the 1970s, the education policy of total communication became more prevalent (Crasborn,
2001), which postulates that it is most important that there is communication, thus arguing for
the use of all modes of communication (Schermer et al., 1991). The combination of all
communication modes led to the use of so-called Sign Supported Dutch, where spoken Dutch
is supported by signing of primarily content words, leading to the subordination of sign
language to spoken Dutch grammar (Crasborn, 2001; Schermer et al., 1991; van der Kooij,
2002).
Only in the 1990s did deaf schools begin to offer bilingual programmes, with a primary
use of NGT. Until recently, communication in deaf schools was based on NGT on the side of
the students and oftentimes Sign Supported Dutch or NGT on the side of the teachers (Crasborn,
2011). However, nowadays, not as many teachers use NGT. Due to this, as well as due to
developments in relation to Cochlear implants, the same can be argued to apply to the
communication mode of the children. Moreover, in 1997, the Dutch government planned to
officially recognize NGT as a minority language, leading to the adoption of a basic lexicon by
Dutch deaf schools and a strong expansion of the lexicon due to the expansion of domains in
which the language is used (Baker et al., 1997; Crasborn, 2001). However, up to this day, formal
recognition has not yet occurred.
Through the influence of oralism on the Dutch deaf education system, with the use of
sign language being forbidden in most schools for Deaf students until the 1980s, Deaf people
generally did not sign openly (Schermer, 2003). For this reason, NGT is not a completely
uniform language but consists of five regional variants2. They are centred around the five Dutch
Deaf Institutes (van der Kooij, 2002), where students created and used their own signs
(Schermer, 2003). The differences between the variants are argued to be mainly lexical (Baker
et al., 1997; Schermer, 2003; van der Kooij, 2001), though they seem to be decreasing due to
increased contact within the Deaf community across the country (Schermer, 2003; van der
Kooij, 2001) and standardization projects, such as the KOMVA (Kommunicatieve
Vaardigheden; “Communicative Competence”) and the STABOL (Standardization of Basic
Lexicon) projects (see Schermer, 2009; Schermer, Harder & Bos, 1988).

2

Though the importance of regional variation should not be diminished, this thesis will not specifically take into
account the regional variation in NGT, as the aim is to examine part of the phonological system of the language,
which requires an abstraction away from variation (van der Kooij, 2001).
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2.2 Sign Language Phonology
At the onset of sign language research, sign languages were often not recognised as full-fledged
languages (Battison, 1974; Frishberg, 1975; Sandler & Lillo-Martin, 2006). They were
regarded to be pantomimic and assumed to have no underlying level of structure but instead be
iconic holistic wholes (Sandler & Lillo-Martin, 2006; Zwitserlood, 2010). Due to this, much
research in the earlier decades of sign language research has focussed on countering this
misconception by attempting to establish sign languages as full-fledged human languages with
very similar characteristics to spoken languages (Crasborn, 2001).
Sign languages can be argued to differ sharply from spoken languages in the nature of
the active articulators. While spoken languages are realised through the use of the mouth and
vocal tract, sign languages are articulated by using the hands, face and body (Sandler, 2012).
Despite the stark differences in phonetic medium, Stokoe (1960) and many other researchers
argued that sign languages and spoken languages are very similar at a higher level of
abstraction, namely that of phonology (Crasborn, 2001). In this sense, phonology should not be
defined in terms of sound patterns but rather in a modality-independent manner, as done by
Sandler and Lillo-Martin (2006, p.114), who define phonology as "the level of linguistic
structure that organises the medium through which language is transmitted".
Following Stokoe’s pivotal work (1960), signs are generally considered to be made up
by a finite set of smaller components. This make-up supports a duality of patterning, referring
to language consisting both of a finite set of meaningless elements and an infinite set of
meaningful morphemes. In this sense, it poses an equivalent to how spoken words (i.e.
morphemes) consist of arbitrary phonemes (Crasborn, 2001). Stokoe (1960) distinguished the
three parameters Location, Movement, and Handshape, which together serve to describe a
sign’s manual properties. Later on, Battison (1978) added Orientation as a fourth manual
property and parameter, referring to the spatial orientation of the hand. Stokoe (1960) argues
that all signs are created through variation within these parameters, elucidating how “a finite
set of discrete meaningless elements […] [can be recombined] to create a potentially large
lexicon” (Sandler & Lillo-Martin, 2006, p. 8). In this sense, the values of the parameters, for
example the B handshape, can be argued to be analogous to phonemes, as they are generally
meaningless but can combine into meaningful morphemes (Crasborn, 2011). Non-manual
properties are also often considered to be a separate parameter, though van der Kooij (2002)
argues that they operate mostly on a postlexical level, for instance for communicating pragmatic
information.
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The existence of meaning-distinguishing structural elements and parameter features can
be elucidated by the appearance of minimal pairs, equivalent to minimal pairs in spoken
languages. While spoken language minimal pairs might, for example, be distinguished by the
place of articulation, for example in the case of ‘bed' and ‘cat' with the former being bilabial
and the latter velar, signs in signed languages differ from each other through parameter
specification. For instance, the NGT signs ARGUMENT3 and VUGHT, as seen in Figure 1a and 1b,
are both articulated at the chin with movement from the location and ulnar orientation but are
distinguished only through the Handshape parameter, with specifications for the handshapes
Money and Y, respectively.

Figure 1a. NGT sign ARGUMENT (‘argument’).

Figure 1b. NGT sign VUGHT (name of Dutch city)).

The status of the parameter features as being analogous to phonemes is further
elucidated through the nature of errors occurring in word list recall (Klima & Bellugi, 1979). If
signs were holistic wholes without phonological structure, it could be expected that intrusion
errors in word recall would appear to be semantically grounded, with for instance the sign CAT
being erroneously recalled as whiskers or paws (Klima & Bellugi, 1979). Instead, Klima and
Bellugi (1979) found that intrusion errors made by ASL signers are generally formational and
not semantic in nature. For instance, participants have been found to recall the sign

CAT

as

Indian, presumably because the ASL signs CAT and INDIAN differ only in their specification for
movement.
2.2.1 Van der Kooij’s Dependency Model (2002). Van der Kooij and colleagues
(Demey & van der Kooij, 2008; van der Hulst & van der Kooij, 2006; van der Kooij, 2001,
2002) posit that the set of phonological features in sign languages is much smaller than
generally assumed. This has been illustrated in the Dependency Model (van der Kooij, 2002;
see Figure 2), which describes the phonological system of sign languages through binary

3

All translations of Dutch glosses are given in the figure descriptions, if possible.
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branching and head-dependency relations, with heads expressing more salient information and
dependent nodes expressing more dynamic information (van der Hulst & van der Kooij, 2006).
The phonological features are moreover argued to be unary and hierarchically organised (van
der Hulst & van der Kooij, 2006).

Figure 2. Dependency Model (van der Kooij, 2002, p.36), reprinted by permission of the author

The Dependency Model presupposes distinctiveness to be a principle criterion for
phonological representation (Demey & van der Kooij, 2008). As it surmises that only strictly
distinct features are part of the phonological system, it can be argued to keep all predictable and
redundant information from the phonological representation (Demey & van der Kooij, 2008).
In the same vein, the model posits that to be specified in the underlying representation, formal
sublexical contrastive elements must be recurrent and not predictable through the phonological
or semantic context (van der Kooij, 2002). All non-distinctive and predictable allophonic
phonetic properties must thus be accounted for by the use of phonetic implementation rules,
which utilise phonological underspecification and are claimed to describe “the contextual
factors that determine the precise phonetic exponents of the reduced set of phonological
features” (van der Kooij, 2002; van der Kooij & van den Hulst, 2006, p.269). Phonetic
implementation rules can be exemplified using the NGT sign

MENS

(see Figure 3), which is

articulated with flexed base joints. This feature is predictable based on its structural context,
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namely its location feature [trunk] and the relative orientation feature [tips]. Thus, it can be seen
as a phonetic aspect of a sign instead of as a phonological feature (van der Kooij, 2002). In this
sense, phonetic implementation rules relate surface phonetic forms to underlying phonological
forms.

Figure 3. NGT sign MENS ('person').

2.2.2 Iconicity. Natural language is traditionally argued to be defined by its
arbitrariness, in the sense that words are created through combining meaningless units into a
meaningful but still arbitrary form (Demey & van der Kooij, 2008; Östling, Börstell &
Courtaux, 2018). To not diminish the status of sign languages as true languages, sign language
research has often attempted to curtail the pervasive appearance and influence of iconicity
(Demey & van der Kooij, 2008; Demey, van Herreweghe & Vermeerbergen, 2008). However,
there is now a growing body of research asserting the influence of iconicity and the interaction
between sign language structure and iconicity (Östling et al., 2018). The Dependency Model is
unique in that it accounts for an incorporated view of iconicity and phonology by including
semantic implementation rules to account for iconically motivated form elements (Demey &
van der Kooij, 2008). It is thus an explicit account of the role of iconicity and how it relates to
the phonological component (Demey & van der Kooij, 2008, p.1133).
Iconicity can be conceptualised as "a specific type of modality effect, [which] refers to
the non-arbitrary relationship between form and meaning” (Brentari, 2011, p.692). In the case
of signed languages, this relates to form-meaning mapping in the visual and spatial modality.
Next to the common pattern of iconicity, where a concrete object is represented through a part
of its shape or an associated physical form (e.g. the NGT sign POES (‘cat’), represented through
the shape of whiskers, and the NGT sign HUIS (‘house’), represented prototypically through the
form of a roof), iconicity can also be metaphorical. Metaphorical iconicity refers to signs
“which name an abstract concept using a structured set of correspondences between the abstract
concept and some physical concept” (Taub, 2012). Notably, to my knowledge, it has not yet
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been investigated whether the different forms of iconicity behave differently in connection with
the phonological system of sign languages, nor if they behave differently irrespective of the
phonological system.
Iconicity is very pervasive in sign languages due to the higher suitability and potential
of the visual modality for representing physical properties, positions and movements of entities
(Brennan, 2005; Brentari, 2011, Demey & van der Kooij, 2008; Östling et al., 2018, Perniss &
Vigliocco, 2014; Taub, 2012). Conversely, Brennan (2005) argues that spoken languages are
limited in their use of iconicity because the sound-speech modality is less suited for direct nonarbitrary mappings between acoustic form and meaning, with the exception of sound symbolism
and onomatopoetic forms (Brennan, 2005; Brentari, 2011).
Semantic implementation rules, as defined by van der Kooij (2002), link a phonological
object to a recurrent semantically motivated form element. Like phonological implementation
rules, they can be described as redundancy rules, in that they express predictable information
of phonetic form. Demey & van der Kooij (2008) exemplify this using the NGT and Flemish
Sign Language sign

DENKEN (see

Figure 4). The sign is specified for the phonological feature

[head: high], which generally spans the whole area of the face above the eye. However, in signs
that entail the meaning aspect ‘mental state or activity’, this location specification is realised
specifically on the temple.

Figure 4. NGT sign DENKEN (‘to think’)

As also exemplified by the NGT sign DENKEN, signs are not holistically iconic wholes,
meaning that it is often a non-morphemic sublexical form-meaning relation that is found to be
iconically motivated (Brentari, 2011; Demey & van der Kooij, 2008; van der Kooij, 2002). In
such cases, a specific feature of the sign might map directly onto a specific aspect of the
represented entity or concept and thus represent part of the referent (Taub, 2012; van der Kooij,
2002). In the NGT sign HOUDEN-VAN, for instance, the location is specified at the chest, which
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is motivated through the culturally established connection between the chest and emotional
states (see Figure 5). In this sense, iconicity and phonology can be argued to be heavily
intertwined in sign languages (Brentari, 2011).

Figure 5. NGT sign HOUDEN-VAN ('to love')

The working of iconicity on a sublexical level is further supported by a lack of
correlation between sign transparency and iconicity, which can be argued to be due to iconicity
only motivating but not determining the form of iconic signs (Taub, 2012). Transparency refers
to whether the meaning of the sign can be inferred from the sign itself outside of context (Taub,
2012). However, studies suggest that non-signers have difficulty guessing the meaning of iconic
signs, even though they showcase a clear connection between form and meaning (Klima &
Bellugi, 1979; Taub, 2012). These results elucidate again how iconicity is often relatively subtle
and only present in parts of the sign instead of holistically in the whole sign.
Influence of Iconicity on Sign Processing. Moreover, several studies argue that
iconicity is pervasive not only in sign phonology but also in the way that signs are processed
by the signers. Cross-lingually, signers have shown that signers are indeed aware of iconicity
and able to make judgements about it (Adam, Iversen, Wilkinson & Morford, 2007; Griffith,
Robinson, Panagos, 1981; Vinson, Cormier, Denmark, Shembri & Vigliocco, 2008). Vigliocco,
Vinson, Woolfe, Dye and Woll (2005) furthermore conducted a similarity judgement task, in
which signers were asked to group together signs based on their similarities. Their results
indicate that signers tend to group signs together based on their iconic properties. This pattern
elucidates that signers employ iconicity in their language-processing strategy (Paligot et al.,
2010). Thomson, Vinson and Vigliocco (2009) furthermore argue for the use of iconicity in online language processing. By employing a picture and sign matching task, they found that
“strong relationships between iconic properties of a sign and features of a pictured object
speeded sign recognition for signers” (Perniss et al., 2010, p.8-9). In this vein, their study
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indicates that transparent form-meaning mapping can aid in on-line language processing.
However, the role of iconicity in sign processing is still debated. Klima and Bellugi (1979) and
Newport and Meier (1985), for instance, argue that iconicity as a sign attribute is not
linguistically relevant.
2.2.3 Two-handed signs. Sign languages generally consist of signs articulated with one
hand and signs articulated with two hands, as exemplified in Figures 6a and 6b. The presence
of two “anatomically similar articulators” (Sandler, 1993, p.337) is a salient difference between
signed and spoken languages and can be argued to be one of the strongest distinguishing factors
between the two (Crasborn, 2011; Sandler, 1993). The number of articulators has to be lexically
specified for each sign, as it is not predictable based on a sign’s features (Crasborn, 2011).
Following van der Kooij’s Dependency Model (2002), the number of hands is thus not specified
through a phonetic implementation rule but rather as a phonological feature. In this sense, the
hands do not form independent morphemes but rather a single morpheme, thus making them
phonological components (Crasborn, 2011; Sandler & Lillo-Martin, 2006).4 As both hands are
thus part of the phonological system, they can be assumed to be subject to phonological
constraints and processes (Sandler, 2012).

Figure 6a. NGT sign ZUS.

Figure 6b. NGT sign BROER.

In two-handed signs, only one hand is dominant, in the sense that it is the active hand
and the one that moves when one hand is static (Sandler, 2012). Though there is still some
controversy regarding the exact representation of these components, it is generally agreed that
the weak hand (i.e. the non-dominant hand) has a somewhat limited role and is strongly
underspecified (Brentari, 1998; Crasborn, 2011; Sandler, 1993; van der Kooij, 2001, 2002). In
van der Kooij’s Dependency Model (2002), this is expressed through the active hand being the

4

Classifier constructions can be argued to be an exception to this. They pose a unique part of sign language
grammar, in which the hands form individual morphemes (Sandler, 2012). For an overview of the phonology of
CCs, see Eccarius & Brentari (2007).
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head of the headed generative structure and the passive hand being placed on the dependent
node. The two hands thus do not operate independently from each other and do not have equal
roles in sign articulation (Sandler, 1993).
The dependent relationship between the two hands is also supported by the Symmetry
Condition and the Dominance Condition, which were defined and argued for by Battison (1974)
and are found to hold for a large number of sign languages (Crasborn, 2011; Eccarius &
Brentari, 2007). According to van der Kooij (2002), symmetrical signs are represented by the
overall feature [symmetrical], which is argued to copy all features of the dominant hand onto
the weak hand. In this sense, van der Kooij (2001, 2002) argues for a co-indexed structure of
formal specification, meaning that the weak hand is hear indexed via the dominant hand.
Supporting this interpretation, the Symmetry Condition states that in symmetrical signs both
hands must move and must be symmetrical in handshape and location, either identical or
symmetrical in orientation and either alternating or simultaneous in movement (Battison, 1974;
Crasborn, 2011; Van der Kooij, 2002). Van der Kooij (2002) claims that this constraint is
reflected by an absence of an independent node for the weak hand in mono-morphemic signs,
again implying that the weak hand can only be present identical to the dominant hand through
co-indexation and a copy of the features of the dominant hand.
The Dominance Condition, conversely, posits that in asymmetrical signs where the
hands are specified for different handshapes, only one hand moves while the other (i.e. the weak
hand) must stay static. Moreover, it heavily restricts the static hand in that only the most
unmarked hand configurations can be used in stationary position (Battison, 1974). In the case
of ASL, only the six most unmarked handshapes are allowed for the static hand (Battison, 1974;
Crasborn, 2011). Van der Kooij (2002) argues that in these cases the weak hand is specified as
the location of the strong hand and cannot be assigned a location on its own. The Dominance
Condition was later revised by Eccarius and Brentari (2007, p.1187), who added that "the form
as a whole (i.e. selected fingers and joints for both hands) is limited to two marked phonological
structures, only one of which can be on the passive hand." By doing so, they made the condition
more generalizable, covering all asymmetrical signs in ASL and most two-handed classifier
constructions (Crasborn, 2011).
Thus, as stated by Crasborn (2011), signs are phonotactically ill-formed if both hands
move but are not specified for the same handshape. The restrictions can be argued to be
phonetically grounded, based on the articulatory and perceptual complexity of using two
separate articulators simultaneously (Crasborn, 2011; Frishberg, 1975). The phonetic
background of the conditions is further supported by Van Gijn (1997) and Enfield (2004), who
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assert that two-handed gestures of non-signers are similarly restricted, as well as by their
presence in a large number of signed language and their cross-lingual effect on classifier
constructions (Eccarius & Brentari, 2007; Schermer, 1990).
2.3 Phonological Variation in Spoken and Signed Language
2.3.1 Reduction in spoken languages. Phonological variation can be found both for
spoken and signed languages, which again hints at the similarity of phonology between
modalities. In spoken languages, phonological variation is very prevalent in the form of
phonological reduction phenomena, characteristic for spontaneous speech in a large number of
typologically different spoken languages (Ernestus & Warner, 2011; Ernestus, Hanique &
Verboom, 2015). Though studies have found regional and sociolinguistic differences (Ernestus
& Warner, 2011; Keune, Ernestus, Van Hout, & Baayen, 2005), phonological reduction is
found in virtually all social groups. Moreover, the phenomenon is argued to commonly occur
both in function and in content words (Ernestus & Warner, 2011).
Reduced variants are characterised by incomplete articulatory gestures and a reduced
number of segments in comparison to the unreduced variant (Ernestus & Warner, 2011). The
reduced forms of Dutch words found in Table 1 exemplify how reduction might occur in spoken
languages.
Table 1
Examples of reduced forms in Dutch (Ernestus & Warner, 2011, p.254)
Full form

A reduced form

familie

/fɑ'mili/

[fmili]

Nederland

/'nedər'lɑnt/

[nelɑnt]

persoon

/pɛr'son/

[pson]

It should be noted that, though Table 1 illustrates only one form of reduced variant per
example word, most reduction processes are found to be gradual instead of categorical
(Ernestus & Warner, 2011). For instance, sounds can be weakened but still segmentally present,
features might be present but the segments are not identifiable, or segments might be omitted
entirely (Ernestus & Warner, 2011). As such, reduction can span from subtle weakening to the
omission of multiple syllables (Ernestus & Warner, 2011).
Notably, even extreme reductions are oftentimes still intelligible if perceived in context
and by a normal-hearing native speaker (Ernestus & Warner, 2011). However, it might also
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occur that the reduced variants cannot be appropriately identified, for instance, if context is
missing or not clear enough, as context can give cues to speech rate and co-articulatory
tendencies (Ernestus & Warner, 2011). Even if the context is given, it is possible that the
meaning of a reduced variant might not be identifiable. However, Ernestus and Warner (2011)
argue that it generally goes unnoticed by a listener if they cannot recover all words in the
conversation, supporting the role of redundancy in speech.
As stated above, phonological reduction in spoken languages is characteristic for
spontaneous speech. In American English, more than 60% of the word tokens diverge from
their citation form and 25% showcase at least one missing segment (Ernestus & Warner, 2011).
Schuppler, Ernestus, Scharenborg, and Boves (2011) and Adda-Decker, Boula de Mareüil,
Adda, and Lamel (2005) found similar numbers for Dutch and French, respectively. Generally,
reduced variants are more frequent in informal than in formal contexts (Ernestus et al., 2015;
Hanique, Ernestus & Schuppler, 2013; Warner & Tucker, 2011). This is also supported by
Ernestus et al. (2015), who investigated the effect of speech situation on the frequency of
occurrence of reduced variants using the Spoken Dutch Corpus. They examined the articulation
of ten semantically weak Dutch content words that are known for being frequently reduced by
matching the acoustic signal of each articulation to the best-fitting pronunciation variant from
a lexicon, which contains the citation form and increasingly reduced variants. The data was
taken from a range of speech situations (e.g. spontaneous face-to-face conversations and read
aloud stories), which differ in whether they are scripted or not. Ernestus et al. (2015) argue for
significant differences between scripted and unscripted speech situations, with unscripted
speech showing higher occurrences of reduction. Moreover, they found an effect of formality
in unscripted speech, with formal speech showing less reduction than more casual, informal
speech.
2.3.2 Variation in the location parameter. As spoken and signed languages have been
found to have similar phonological systems, it can also be assumed that they are affected by
similar formational processes. Though sign languages show phonological variation in all
parameters5, this thesis will focus on phonological variation in the location parameter only. One
frequently investigated phenomenon of phonological variation in the location parameter is sign
lowering, typically examined in the context of forehead-located signs. Sign lowering can be
seen as a form of phonetic reduction (Tyrone & Mauk, 2010) and refers to the vertical
displacement of the dominant hand in articulation compared to the sign’s citation form (Mauk

5

For instance, Fenlon, Schembri, Rentelis and Cormier (2013) and Ormel, Crasborn, Kootstra and Meijer (2017)
examined handshape variation for ASL and NGT, respectively.
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& Tyrone, 2008), which in this case is the signer’s forehead (see Figure 7a and 7b). So far, this
phenomenon has been studied through the lenses of sociolinguistics and laboratory phonetics.

Figure 7a. Citation form of NGT sign WETEN-A (‘to know’).

Figure 6b. Reduced variant of NGT sign WETEN-A.

Lucas and colleagues (Lucas, Bayley, Rose & Wulf, 2002; Lucas, Bayley & Valli, 2001)
were the first to investigate this phenomenon in ASL, using a variationist sociolinguistic
approach. In their study, they used a large corpus of informal conversations with representative
samples from different language regions and social groups. The data was binarily coded for the
occurrence of lowering, with the reference point being whether the articulation was located
above or below the eyebrow ridge. Moreover, the data was coded for a range of linguistic and
social factors. In their study, grammatical function was found to be the most reliable predictor
of sign lowering, with prepositions showing the largest amount of lowering and articles
showing the least (Lucas et al., 2001, 2002). In addition, Lucas et al. (2001) found coarticulatory
effects of the phonological environment. Here, the location of the preceding sign was found to
significantly influence the location of the target sign. Furthermore, Lucas et al. (2001) found
significant effects of social factors, with non-citation forms being argued to be disfavoured
by older signers, African American signers, rural signers, native signers, and women. The
sociolinguistic patterning of phonological variants also again supports the similarity of
phonological systems between spoken and signed languages (Keune et al., 2005), also seeing
that both reflect the pattern of older speakers and women being more conservative in the
variants they use (see also Labov, 1990; Trudgill, 1972).
Shembri et al. (2009) and Siu (2016) later replicated Lucas et al.’s study, respectively
using data of Auslan and New Zealand Sign Language (NZSL) and data of Hong Kong Sign
Language (HKSL). To facilitate cross-linguistic comparisons, they used the same method and
independent variables for analysis. Schembri et al. (2009) support Lucas et al. (2001, 2002) in
that they also found significant effects of grammatical function and phonological environment,
though grammatical function was found to be only significant in interaction with lexical
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frequency, which was not investigated by Lucas et al. (2001). Siu (2016) also mostly confirms
Lucas et al.'s (2001) and Schembri et al.'s (2009) results, again supporting the effect of phonetic
environment. Moreover, Lucas et al. (2001), Schembri et al. (2009) and Siu (2016) found an
effect of age for ASL, Auslan and HKSL, with younger signers favouring sign lowering more
than older signers, hinting at a process of language change in favour of sign lowering.
When regarding Lucas et al. (2001), Shembri et al. (2009) and Siu (2016), it should be
noted that the studies do not explicitly consider lowering of only one hand in two-handed signs.
According to their described method, signs were counted as being articulated in their citation
form if at least one hand was articulated above the eyebrow ridge. As such, lowering of just one
hand, which is arguably also a form of reduction of the citation form, is not formally taken into
account. Thus, it is not clear to what extent these forms of phonological reduction actually occur
within these studies. Moreover, the binary nature of the coding can be argued to artificially
divide signs into two groups of articulation, as it is not investigated to what degree signs are
lowered specifically (Russell et al., 2011).
Ormel, Crasborn and van der Kooij (2013) add to Lucas et al. (2001, 2002), Shembri et
al. (2009) and Siu (2016) in that they implemented a controlled experiment using a data glove,
thus being able to examine coarticulatory factors and displacement in more detail. In their study,
which investigated displacement of one-handed signs only, they found a similar effect of
coarticulation on hand location for data of NGT. They argue that the target sign height is
influenced by that of the neighbouring sings. Also, they found an effect of phonological
distinction, with the weak hand specification showing the largest degree of coarticulation.
Other studies have examined sign lowering as a form of phonetically motivated
variation (Mauk, Lindblom & Meier, 2008; Mauk & Tyrone, 2008, 2012; Tyrone & Mauk,
2010, 2012), also focusing on forehead-located signs of ASL. In contrast to the sociolinguistic
studies, they utilise motion capture systems to measure the degree of lowering as a continuous
variable. Though they are more detailed in their approach to measuring the degree of lowering
this way, the number of signers, signs and tokens analysed is rather low, with only between one
and six signers and between one and four signs being analysed per study. It should be noted
that this limitation leads to a higher chance of skewed data through the influence of
idiosyncratic articulation.
Several studies (Mauk et al., 2008; Mauk & Tyrone, 2008, 2012; Tyrone & Mauk, 2010,
2012) assert that the degree of sign lowering is, to a certain extent, affected by the signing rate
and the sign’s phonetic context. In this sense, sign lowering can be seen as a form of articulatory
undershoot, where the signer does not reach the expected phonetic target (Mauk, 2003; Mauk
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et al., 2008) due to temporal and spatial reasons, and thus produces forehead-located signs in
lower locations. Specifically, a faster signing rate is argued to lead to significantly lower sign
articulation (Tyrone & Mauk, 2010, 2012), either individually or in interaction with phonetic
context (Tyrone & Mauk, 2010; Mauk & Tyrone, 2008). The phonetic environment is found to
affect sign lowering as well, with a downward tendency for "environment-related shifts"
(Tyrone & Mauk, 2012, p. 437). However, these results are not found to be entirely conclusive.
For instance, Tyrone and Mauk (2012) found that phonetic context was a significant predictor
for only some participants and Tyrone and Mauk (2010) did not find the phonetic context to
affect independent of the signing rate. Mauk & Tyrone (2008) also found effects of phonetic
and signing rate, but not significantly and equally for all signs. However, these inconsistencies
might be due to the low number of signers and signs and the thus resulting influence of
idiosyncrasy or to other methodological limitations, such as like the binary nature of the studied
phonetic context, as also mentioned by Mauk & Tyrone (2012).
Russell, Wilkinson & Janzen (2011) also investigated sign lowering in an attempt to
bridge the sociolinguistic and phonetic approaches to the phenomenon. In their study, they
examined over 3000 tokens of signs articulated at the face, head and neck, using a corpus of
natural conversation data and continuous measurement. Similar to previous studies, they found
a significant difference between nouns and verbs, with verbs showing a higher degree of
lowering than nouns. However, in contrast to Schembri et al. (2009), they did not find a
significant interaction between lexical category and frequency. Notably, they argue that the
results reported for forehead-located signs cannot be straightforwardly generalized to other
locations. In this sense, they posit that lowering cannot only be undershoot and that undershoot
is not only a side effect of coarticulation but carefully planned and controlled (Russell et al.,
2011). Moreover, they give partial support to both the phonetic and the sociolinguistic analyses
of sign lowering, by arguing that sign lowering is both gradual undershoot and a categorical
process. In this sense, sign lowering is similar to spoken languages, in that here, too, reduction
can be either categorical or gradual (Ernestus & Warner, 2011). Sign lowering of foreheadlocated signs was further examined by Paligot (2016, 2018), who focussed on the effect of
situation context. By examining data of the Corpus LSFB (Meurant, Sinte & Bernagou, 2016)6,
she argues that the speech situation and context significantly affects the degree of lowering,
with a higher degree of lowering in spontaneous and unplanned contexts.

6

French-Belgian Sign Language (LSFB) is spoken by around 6000 speakers in the French-speaking part of
Belgium. It has been recognized as an official language in 2003. The corpus includes recording of 100 signers of
LSFB and is constructed similarly to the Corpus NGT (see Section 3.1.1).
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2.3.3 Weak Drop. Another phenomenon of reduction in signed languages is Weak Drop.
The concept of Weak Drop, as coined by Padden and Perlmutter (1987), can be defined as the
phonological deletion of the weak hand in two-handed signs (Brentari, 2007; Paligot, 2016; see
Figure 8a and 8b). The opposite process, namely articulating one-handed signs with two hands,
is coined Weak Prop (Padden & Perlmutter, 1978). However, as also argued by Crasborn
(2011), Weak Prop will in this thesis be rejected as an alternative explanation for the variation
of one- and two-handed variants, as not all two-handed variants, such as signs with alternating
movement, are wholly predictable by adding a feature [two-handedness] (Crasborn, 2011). For
instance, adding the feature [two-handedness] to a one-handed variant of the sign SIGN-A (see
Figure 9) would lead to both hands simply moving equally instead of alternating, and the
alternating movement as is found in the citation form would not be specified in the articulation.

Figure 8a. Citation form of NGT sign DOEN-A.

Figure 8b. Weak Drop variant of NGT sign DOEN-A.

Figure 9. Citation form of NGT sign SIGN-A.

Sandler (2012) argues that the process of Weak Drop applies post-lexically (Brentari,
1998; Padden & Perlmutter, 1987; Sandler, 2012), in that it applies “when words are strung
together in sentences, and [is] not part of the lexical morpho-phonology” (Sandler, 2012, p.8).
Thus, it does not change the meaning of the sign (van der Kooij, 2001, 2002). As stated by van
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der Kooij (2001, 2002), the name stems from the fact that it is generally the weak hand that is
subject to deletion in unbalanced signs, as it is the passive hand and serving as a place for
articulation for the active articulator. In symmetrical signs, the signer’s preference hand is
generally viewed as the strong hand, as the phonological structure does not allow to determine
which hand is the strong and which is the weak hand (van der Kooij, 2001, 2002).7 As such,
Weak Drop can in this case occur on either hand.
Battison (1974) was the first to discuss and examine the phenomenon of Weak Drop in
ASL. In his study, in which he asked informants to judge whether one-handed variant of twohanded signs are grammatical or not, he found that Weak Drop is typically ungrammatical in
asymmetrical (i.e. unbalanced) signs. He asserts that this is due to the resulting lack of
interpretability of the one-handed variants, but further argues that principles of deletion in ASL
do not rely entirely on whether the resulting one-handed variant is unambiguous or not. Thus,
he already hints at the possible overall influence of formal aspects on the acceptability of Weak
Drop. Battison (1974) moreover found that Weak Drop is most frequent in symmetrical signs,
with constraining effects of alternating movement, crossing and contact. He links this pattern
to the complexity and the amount of information that would potentially be lost in the onehanded variants of a two-handed sign. As such, he argues that symmetry is exploited in the
simplification of sign production, so that symmetrical signs show a higher degree of Weak
Drop, as it does not lead to large information loss (Battison, 1974; Crasborn, 2011). This
reasoning is also supported by the symmetrical hierarchy matching the deletion hierarchy
(Battison, 1974), meaning that the more symmetrical a sign type is, the more it is prone to
deletion.
Van der Kooij (2001, 2002) adds to Battison’ study (1974) by examining the effect of
formal elements on the occurrence of Weak Drop in NGT. Like Battison (1974), she asked three
participants to judge one-handed variants of different signs. The signs were assessed as being
susceptible to Weak Drop if at least two of the participants accepted the one-handed variant. At
this point, it should be noted that both Battison (1974) and van der Kooij (2001, 2002) do not
investigate to what extent Weak Drop occurs during the spontaneous articulation of the signs
examined. Instead, the results of the studies are based on the participants' perception of
acceptability, which might not be entirely in line with actual patterns of articulation. Van der
Kooij's (2001, 2002) results for NGT only partly support Battison (1974). As opposed to
Battison (1974), van der Kooij found that in NGT, unbalanced (i.e. asymmetrical) signs do not

7

It should be noted that it is possible to determine the dominant hand in symmetrical signs through the sign’s
phonetic implementation (see Crasborn & Sáfár, 2016).
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always block Weak Drop. Weak Drop is not blocked in cases where the weak hand serves as
the location for the strong hand. In these cases, Weak Drop is argued to occur most often when
the weak hand has the B handshape, due to the structural underspecification of the unmarked B
handshape (van der Kooij, 2002).
Regarding the balanced (i.e. symmetrical) signs, van der Kooij’s results (2001, 2002)
are largely in line with Battison (1974) in that 90% of NGT symmetrical signs appear to allow
Weak Drop, arguably because of the underspecification of the weak hand in these signs (van
der Kooij, 2002). In contrast to Battison (1974) however, van der Kooij (2001, 2002) did not
find contact in general to block Weak Drop, as 71% of these signs were found to allow Weak
Drop in her NGT data. Moreover, unlike Battison (1974), she did also not find a blocking effect
of continuous contact, as here 70% of the signs examined allow Weak Drop. However, contact
does seem to inhibit Weak Drop to some extent, as in both cases around 30% of the signs did
not allow it. Importantly, neither of the studies specifies how exactly contact is defined. As
such, it cannot be ruled out that the differences found are due to a difference in definition.
However, as the definition of what constitutes contact is relatively straightforward, it can be
expected that the results would hold up even under stronger specification.
Furthermore, van der Kooij (2001) did not find a blocking effect of alternating
movement. However, alternating movement does seem to constrain Weak Drop to some extent,
as only 55% of signs with alternating movement allow the occurrence of Weak Drop. Paligot
et al. (2016), too, support an inhibiting effect of alternating movement in NGT, with alternating
signs showing a significantly lower degree of Weak Drop than non-alternating signs. However,
as also found by van der Kooij (2001), Weak Drop was not blocked completely, as it was still
found in a substantial number of tokens analysed. Notably, the precise numbers are not
specified by Paligot et al. (2016). In their study, Paligot et al. (2016) investigated 19745 tokens
of 302 sign types, using the annotated parts of the corpus NGT. To my knowledge, it is the first
study to investigate the occurrence of Weak Drop employing the Corpus NGT (Crasborn &
Zwitserlood, 2008)8, thus bridging van der Kooij's (2001) methodological limitation regarding
the possible divergence between the participant's perception and articulation. The effect of
formal elements on the occurrence of Weak Drop is further supported by Nishio (2009), who
also found an inhibiting effect of alternating movement, contact and asymmetricity on the
occurrence of Weak Drop. Investigating a corpus of signs of German Sign Language, Nishio
(2009) moreover found an effect of phonetic environment, with a higher occurrence of Weak

8

A description of the corpus can be found in Section 3.1.1.
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Drop for signs in a one-handed context, as also supported by Paligot et al.’s (2016) results on
NGT.
Padden and Perlmutter (1987) posit that Weak Drop occurs mainly in contexts of relaxed
and rapid articulation. This is supported by Paligot (2018), who investigated the Corpus LSFB
and found the occurrence of Weak Drop to be affected by register and the degree of formality.
Due to the categorical nature of the phenomenon, the analysis was executed semi-automatically,
using the annotation files of both hands in ELAN. The study examined effects of, among other
internal and external factors, speech type, degree of interactivity and degree of spontaneity. In
the Corpus LSFB, the degree of spontaneity is distinguished based on the degree of task
preparation. Paligot (2018) found a significant effect of the degree of preparedness, with more
spontaneous speech favouring Weak Drop more than less spontaneous, prepared speech.
Moreover, she found dialogue to favour Weak Drop significantly more than narratives, hinting
at an effect of speech register and level of formality on Weak Drop. Moreover, the results
elucidate the similarity of phonological patterns in spoken and signed language, as Ernestus et
al. (2015) also found an effect of speech situation and preparedness on the degree of reduction
in spoken language.
Semantic motivation of Weak Drop. Importantly, van der Kooij (2001) argues that the
pattern of Weak Drop in her study is also semantically and iconically motivated. Overall, the
influence of iconicity on phonological variation has not yet been studied extensively. Van der
Kooij (2001, 2002) posits that the signs that do not allow Weak Drop are generally the ones that
are in some way iconically motivated. For instance, in the case of alternating signs, the ones
that allow Weak Drop are those expressing more abstract concepts (e.g.

CONCURRENTIE,

‘competition’), while the signs that generally do not allow Weak Drop often resemble concrete
objects or alternating movements and actions (e.g. FIETSEN, ‘to ride a bicycle’). Similarly, signs
in which the weak hand can be argued to pose a separate morpheme are less likely to allow
Weak Drop (Crasborn, 2011; van der Kooij, 2001). An example for this is the sign THEE (see
Figure 10), in which the hands pose separate morphemes in the sense that one hand depicts a
cup and one the teabag being dipped into the water. Following van der Kooij (2001), Paligot et
al. (2016) further examined the link of Weak Drop and iconicity, specifically investigating the
effect of iconic motivation of two-handedness. In this case, iconicity can be considered as a
form of motivated form-meaning mapping, in which the presence of two articulators in the form
is related to the presence of two entities in the meaning. Notably, other aspects of iconicity were
not coded and thus also not accounted for. Paligot et al. (2016) found a significantly higher
degree of Weak Drop for signs without iconically motivated two-handedness than for signs with
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iconically motivated two-handedness. Within the category of iconically motivated two-handed
signs, so-called figure-ground configurations (e.g. LEZEN, see Figure 11) are argued to show a
significantly higher level of Weak Drop than other types of iconic motivation of twohandedness (i.e. body parts, two entities, and outline), possibly due to their specification for the
unmarked B handshape or conceptually because the weak hand refers to a plane that might be
lexically presupposed by the signer (Paligot et al., 2016; see also van der Kooij, 2001).

Figure 10. NGT sign THEE ('tea').

Figure 11. NGT Sign LEZEN ('to read')

2.3.4 Weak Hand Lowering. Another phenomenon of phonological reduction in twohanded signs is Weak Hand Lowering. Weak Hand Lowering can be defined as a “case of
phonetic reduction specific to symmetrical signs”, in which “symmetrical signs are articulated
with the weak hand lower than the strong hand” (Paligot & Meurant, 2016). Thus, in contrast
to sign lowering of forehead-located signs, Weak Hand Lowering is not relative to a specific
place of articulation but relative to the other hand.
The phenomenon of Weak Hand Lowering has not yet been studied extensively. To my
knowledge, only Paligot and colleagues (Paligot, 2016, 2018; Paligot and Meurant, 2016) have
investigated its occurrence specifically at this point. Their study is based on data of LSFB and
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examines the influence of register and phonetic environment. They investigated data from four
speakers in different contexts of varying degrees of formality by coding for the distance
between the two hands and the number of hands of the preceding and following signs. Similar
to what has been found for Weak Drop, the study argues for a significant effect of stylistic
context and register, with higher degrees of Weak Hand Lowering in the more spontaneous and
informal contexts of spontaneous dialogue and dialogues recorded with hidden cameras. Paligot
(2018) moreover argues for an effect of phonetic environment, with signs in a two-handed
environment showing less Weak Hand Lowering than signs in a one-handed environment.
However, notably, previous research on Weak Hand Lowering solely investigated the influence
of formal aspects like phonetic environment and register and did not further examine the effect
of iconic motivation on its workings.
2.3.5 Sub-Lexical Iconic Motivation. As mentioned above, there has not yet been
research into the influence of iconicity on Weak Hand Lowering, though iconicity has been
found to significantly affect Weak Drop. This thesis aims to close this gap by following up on
Paligot et al. (2016) and Paligot (2018) and connecting the strands of research on Weak Drop
and Weak Hand Lowering. To this end, this thesis takes into account two types of sub-lexical
iconic motivation, namely motivation of two-handedness and motivaton of level. This thesis
thus adds to previous research in that it is the most detailed study concerning the phonological
influence of sub-lexical iconicity to date. Examining motivation of two-handedness serves to
support and extend Paligot et al.’s (2016) results on the effect of motivated two-handedness on
the degree of Weak Drop by taking into account its effect on not only Weak Drop but also on
Weak Hand Lowering. It should be noted here that motivation of two-handedness will not be
distinguished in sub-categories, as was done by Paligot et al. (2016), because figure-ground
configurations, which was the only category found to be exceptional from the rest, is not
included in the set of signs examined in this study. This is due to the systematic asymmetry of
this group of signs, as they are specified for having a weak B handshape, depicting a horizontal
plane, and a dominant hand that depicts some kind of entity. Moreover, as already stated in
Section 2.3.3, it is possible that the plane that the weak hand refers to might be lexically
presupposed by the signers, also leading towards a higher degree of Weak Drop for this group
of signs.
Motivation of level is chosen for the aim of this thesis because it is a phonological
process that includes both the strong and the weak hand and thus allows for comparisons
regarding motivation of two-handedness and Weak Drop. Moreover, motivation of level
semantically directly relates to the height of the hand and can thus be expected to be directly
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affected by Weak Hand Lowering on a semantic level Also, the variable facilitates later
measurement, as the distance between the two hands directly relates to the degree of Weak
Hand Lowering. By thus combining an analysis of the effects of both motivation of level and
motivation of two on Weak Hand Lowering and Weak Drop, this study allows inferences on
issues of sub-lexical meaning units, sign processing and the relation between Weak Hand
Lowering and Weak Drop. Furthermore, this thesis serves as a preliminary study regarding
possible differences between different types of iconicity, specifically investigating the effect of
metaphoricity in iconicity (i.e. metaphorical and non-metaphorical (i.e. concrete) iconicity). To
examine the issues as outlined above, the following research questions are posed:
RQ1. To what extent does iconic two-handedness influence the degree of Weak Drop and Weak
Hand Lowering in NGT?
This research question is answered by examining the following sub-questions:
(a) To what extent does motivation of two-handedness phonologically influence the degree
of Weak Drop?
(b) To what extent does motivation of two-handedness phonologically influence the degree
of Weak Hand Lowering?
RQ2. To what extent does iconic motivation of level phonologically influence the degree of
Weak Hand Lowering and Weak Drop in NGT?
To answer the research question, the following sub-questions were examined:
(a) To what extent does motivation of level phonologically influence the degree of Weak
Drop?
(b) To what extent does motivation of level phonologically influence the occurrence of
Weak Hand Lowering in NGT?
(c) To what extent does metaphoricity of level motivation phonologically influence the
degree of Weak Hand Lowering?
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3. Method
3.1 Materials
3.1.1 Corpus NGT. This thesis will be realised in the form of a corpus study, utilising data
from the Corpus NGT (Crasborn & Zwitserlood, 2008), published by the Max Planck Institute.
The advantage of using a corpus study lies in its facilitation of concentrating on the relevant
linguistic phenomenon (Kübler & Zinsmeister, 2015). Utilising corpus data can in this way
provide substantial evidence for phonological phenomena (Crasborn, 2011) and is especially
helpful for the theme of this study, as phonological variation has been shown to be influenced
by a variety of internal and external factors.
The Corpus NGT includes movies of 92 native NGT signers, who have been deaf since
birth and started using NGT from an early age (Crasborn et al., 2018; Crasborn & Zwitserlood,
2008). The signers, who stem from the five reported variant regions in the Netherlands, were
recorded in pairs to encourage natural signing (Crasborn & Zwitserlood, 2008). They completed
different elicitation tasks, leading to a variety of represented genres. All videos are annotated
for glosses for both hands of the two speakers and partly also for meaning and translation of
those glosses. The annotations are provided through the open-source programme ELAN9
(Brugman & Russel, 2004; The Language Archive, 2017), which allows for time-aligned
annotation of the video material. As of 2015, the corpus included more than 145,000 glosses
for the hands and about 370,000 annotations altogether (Crasborn et al., 2018), facilitating the
search for relevant materials within the corpus.
Next to the Corpus NGT, this study employs the lexical database software NGT SignBank.
SignBank is linked to the Corpus NGT data and the programme ELAN and has around 3200
entries of ID-glossed NGT signs citation forms. ID-glosses are unique gloss-based annotations
that facilitate unique and consistent identification as well as machine-readability (Johnston,
2015), allowing effective searches through the corpus. Moreover, SignBank includes detailed
descriptions of each ID-glossed signs, including information on translations, morphology,
phonology (e.g. handshape, location, movement and relative orientation), frequency and more.
Use of SignBank in the present study. The citation forms given are used as a basis for the
coding reference to establish which signs are characterised by both hands being at the same
height. Moreover, I made use of the phonological information included in SignBank in order to

9

Programme by the Max Planck Institute for Psycholinguistics, The Language Archive, Nijmegen, The
Netherlands, retrieved from http://tla.mpi.nl/tools/tla-tools/elan/
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facilitate the coding of the collected signs as large parts of the information needed is already
present in the database and does not have to be coded again in its entirety.
3.1.2 Coding of sign types. The sign types used in this thesis are based on a reduced version
of a preselected list of coded signs as was used for Paligot et al.’s study on Weak Drop (2016).
The reduced list of preselected signs is based on SignBank and the Corpus NGT (Crasborn &
Zwitserlood, 2008), and consists of all coded two-handed symmetrical signs with more than 15
occurrences in the corpus, in which the hands are located at the same level of height in their
citation form. The preselection already excludes signs coded with upward and downward
movement (both singularly and in combination), as up- and downward movement in a sign
makes it impossible to disentangle what constitutes the phonetic lowering effect that is at the
core of this study and what vertical movement is part of the phonology of the sign itself. The
resulting list of 108 signs was then coded for the following variables:
•

Motivation for Two-Handedness (Present, Not Present)

•

Motivation for Level (Motivated, Non-Motivated)

•

Motivation Type (Metaphorical, Non-Metaphorical)

•

Complex Movement (Present, Not Present)

•

Type of Contact (Initial, Final, Continuous, None)

•

Vertical Movement (Present, Not Present)

•

Alternating Movement (Present, Not Present)

•

Handshape

•

Location

•

Token Number (i.e. number of tokens in the Corpus NGT)

The use of the variables Vertical Movement, Alternating Movement, Complex Movement,
Type of Contact, Handshape, Location and Number of Tokens is two-fold: as a basis of
exclusion in the sign selection process and as control variables in the subsequent analysis.
Based on the variables Complex Movement, Type of Contact and Token Number, several
signs were excluded from the selection process. Complex movement constitutes either the
presence of circular movement, movement in multiple directions, or the simultaneous presence
of alternating and vertical movement. The exclusion of such complex movement facilitates
accurate measurement of Weak Hand Lowering, as complex movement makes it impossible to
disentangle how much lowering is actually due to the phonological process of Weak Hand
Lowering. Furthermore, all signs coded for continuous contact were excluded. This was chosen
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for because continuous contact can be expected to strongly inhibit Weak Hand Lowering, since
continuous movement stops the weak hand from moving away from the strong hand. Lastly, a
number of signs were excluded based on their number of tokens in the corpus, as a substantial
number of tokens is needed per sign to avoid any unnecessary variation. The sign selection for
the subsequent data collection and analysis was then based on the remaining preselected signs
(see Figure 12 for an overview of the sign selection process).

Figure 12. Schematized overview of sign selection process.

The variable Motivation for Level is taken as the basis for the experimental conditions. It
includes the two conditions Motivated and Non-Motivated, as illustrated in Figure 13. The signs
in the categories are solely distinguished by the presence of semantic level motivation. The
category No Motivation refers to all signs in which the level of the hands is not motivated on
either a concrete or an abstract level. Importantly, these signs are still phonetically specified for
being level, and thus appear the same in their make-up as the signs in the other categories. The
category Motivated Level includes all signs in which the level of the hands is motivated either
on a metaphorical or a concrete level. Within the category Motivated Level, all signs are coded
for the variable Motivation Type (i.e. Metaphorical vs. Non-Metaphorical). Metaphorical
Motivation includes all signs in which the level motivation is abstract, for instance by referring
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to the societal status of two entities, as could be the case in the sign DISCUSSIEREN (‘to discuss’).
The category Non-Metaphorical Level Motivation refers to all signs in which the level of the
hands is motivated on a more concrete level. As such, it includes signs in which the hands
represent either an action or a shape. It is important to note that the terms abstract and concrete
here only refer to the relationship in height between the two hands and not to the sign overall.
As such, a sign with Non-Metaphorical (i.e. concrete) level motivation can still be abstract in
its complete form (e.g. VOOR-C ‘before’, see Figure 14). The data was furthermore coded for
Motivation of Two-Handedness, in order to be able to replicate the results of Paligot et al.
(2016) on the effect of iconic two-handedness on Weak Drop.
Non-Motivated Level

Motivated Level

No Motivation

Metaphorical Motivation

Non-Metaphorical Motivation

JAAR-B

COMMUNICEREN

AANDACHT-A

‘year’

‘communicate’

‘attention’

Figure 13. Overview of Experimental Conditions.

Figure 14. NGT sign VOOR-C ('before')

The selection of signs included in the study was made in such a way that the signs in the
Level of Motivation and Motivation Type categories have similar form counterparts in the other
categories to the largest extent possible. To this end, the sign selection was based on the
variables Type of Contact, Alternating Movement, Vertical Movement, Handshape and
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Location, in order to ensure that the groups of signs are similar in their phonological form.
Here, similarity regarding type of contact, alternating movement and vertical movement was
prioritised over similarity in handshape or location, as these features can be expected to have a
higher influence on the degree of Weak Hand Lowering than the handshape, as they have been
already been found to inhibit Weak Drop to a certain extend (see Battison, 1974; van der Kooij,
2001). In cases were signs were equally suited, the signs were chosen in such a way that the
categories are represented in similar numbers of tokens. It is important to note, however, that
complete matching was not possible due to an already restricted number of preselected signs
and the influence of the excluded factors described above.
Table 2
Signs Coded for Data Collection in Alpabetical Order (see Appendix C for visuals)
No Level Motivation

Metaphorical Level Motivation

Non-Metaphorical Level
Motivation

BELANGRIJK-B

COMMUNICEREN

AANDACHT-A

DOEN-A

DISCUSSIEREN

AANHALINGSTEKENS

GROOT-HORIZONTAAL-C

LIJN-A

ALLEMAAL-A

JAAR-B

LIJN-C

APART-C

KLEIN-HORIZONTAAL-C

ONTMOETEN-A

BOEK

NIET-B

ONTMOETEN-C

DOOS-A

PANIEK-A

SAMEN-A

KAPOT

PERFECT-A

ZELFDE-A

KLAP

VERANDEREN-B

ZELFDE-B

MUZIEK

VERSCHILLENDE-A

NEDERLAND-A
POES-C
ROLSTOEL-C
SCHRIKKEN-B
STUDEREN
TREIN
TYPEN
VOOR-C
WEG-A
WOORD-A
ZWEMMEN-A
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The selection procedure as described above lead to a list of 39 sign types with altogether
1030 tokens, with 9 sign types in the category Metaphorical Level Motivation (adding up to
479 tokens), 19 sign types in the category Non-Metaphorical Level Motivation (adding up to
311 tokens) and 9 sign types in the category No Level Motivation (adding up to 240 tokens).
This final selection of signs, as seen in Table 2, was subsequently used for the data collection
and analysis.10
3.2 Procedure
3.2.1 Data collection. For the aim of this thesis, the corpus material used in this study
is limited to videos of dialogues and discussions. This genre lends itself best to the design of
this study, as Paligot (2018) and Paligot and Meurant (2016) found that it showcases the highest
degree of Weak Hand Lowering and Weak Drop. Due to the temporal scope of the thesis, it was
not possible to use the entirety of the dialogue data. Instead, for the purpose of limiting the
material, the subset used is based on the corpus data that was initially made available to me.
The material was then further limited through the procedure of automatic grid superimposition,
as outlined below. The subset includes all sessions with at least one superimposed video, as
well as a few extra sessions from already included signers to ensure enough tokens for each
sign type. This selection led to a subset of 286 videos (i.e. 143 sessions) of 29 different signers
in altogether 87 sessions. The participants are between the age of 22 and 81 (M = 42,8) and
stem from Groningen (65%), Amsterdam (21%) and other unspecified regions (14%). 18 of the
29 participants are female (62%), with the remaining 9 (38%) being male. A full account of the
signers’ characteristics can be found in Appendix A.
The domain search function in the programme ELAN was used to search for all tokens
of the target signs. The coding excludes all signs with data from three or fewer signers, as these
might be influenced by idiosyncrasy. This step led to the exclusion of the signs LIJN-C, DOOS-A
and MUZIEK. Also excluded were the signs PERFECT-A and POES-C, as they were not represented
in the dataset restricted by accessibility and the grid, as was described above. Thus, 34 sign
types were used for further coding and analysis.
Following Lucas et al. (2002), the analysis excludes all cases of impeded signing, in
which lowering is constrained by non-linguistic factors, for instance when the signer props up
their elbow on their knee while signing or restricted by held objects. Furthermore, it should be
noted that though all signs with complex movement in their citation forms were excluded,
tokens with complex movement might still occur. The initial sign selection is based on the
10

The complete coding of phonological features and frequency can be found in Appendix B. Images of all signs
coded for can be found in Appendix C.
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lexical representation of the signs. However, the actual articulation can differ, for instance due
to morphological motivation, and can result in complex movements such as simultaneous
vertical and alternating movement. An example of this is the sign

TYPEN,

which one signer

articulates using alternating up- and downward movement, presumably to portray exaggerated
typing (see Figure 15), as opposed to the citation form without vertical and alternating
movement (see Figure 16. Thus, the analysis retrospectively excludes all tokens that are
articulated with complex movements.

Figure 15. Morphologically complex articulation of TYPEN (‘to type’).

Figure 16. Citation form of NGT sign TYPEN ('to type')

Superimposition of Measurement Grids. In order to measure the distance11 between the
two hands for all tokens, a grid was superimposed on the videos. The grid consistently
subdivides the video into units12, which are used to measure the distance between the two hands.
To account for the varying distance between camera and speaker, the grid was adjusted to the
signer’s face size. To do so, two different methods were used. First, an automated script was

11

It should be noted that all displacement is viewed as Weak Hand Lowering in this thesis. However, there might
also be cases of Weak Hand Rising, though this phenomenon has not yet been formally attested. For the aim of
this thesis, all displacement will be analysed as Weak Hand Lowering. The temporal scope of the thesis does not
allow a distinction between the two to be made, as this would require an analysis of the dominant hand for each
token individually.
12
The results will be described in terms of units throughout the thesis.
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implemented to superimpose a grid on as many of the videos as possible (see Figure 17a), using
the open-source Python implementation of OpenCV (Bradski, 2000). For each video, the
average face size was established through averaging across the automatically identified height
of the face across three frames (frames 200, 500 and 1000). This averaged height was then used
as an estimate of relative video size and used as a value to draw horizontal grid lines for every
tenth of that value, so that the face is divided into ten units. Where this method was possible
(i.e. when the grid could be superimposed directly onto the video), the distance between the
hands could be measured and noted directly in the programme ELAN. However, due to the
limitations of the script in terms of face recognition and classification, this was not possible for
all videos.
For all tokens found in videos where the automatic grid superimposition could not be
realised, a screenshot of the frame to be measured was taken and imported to an image editing
software. There, a grid was adjusted for each screenshot and the measurement was subsequently
noted in ELAN (see Figure 17b).

Figure 17a. Superimposed grid using an automated script.

Figure 17b. Superimposed grid using image editing software.

To maximise consistency in measurement, the same point of measurement was used for
all tokens of each sign. The point of measurement was based on the coding for contact for each
sign (see Table 3). All signs with initial contact were measured at the end of the sign's
stabilisation phase (see Figure 18). Based on Crasborn et al. (2015), the end of the stabilisation
phase can be defined as the first frame at which all features (i.e. movement and changes of
handshape and orientation) are finished. Analogously, signs with final contact were measured
at the beginning of the sign's stabilisation phase, meaning the first frame at which the hand
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starts moving from the start to the end position or at which the shape or orientation of the hand
begins to change (see Figure 19).
The decision of taken the start and end of the stabilization phase as points of reference
was made because the point of contact can be expected almost always lead to a displacement
measure of around zero units, as the hands will be on almost the same height by virtue of their
contact. As such, this would strongly diminish the apparent effect of Weak Hand Lowering. In
cases where no contact between the hands occurs, the smallest distance between the hands
within the stabilisation phase was chosen as the time frame to be measured. To control for
variation in hand configuration throughout signing, the measurement is in all cases based on
the distance between the midpoint of the wrist joints. In cases where the wrist was not visible
entirely, for example because it was blocked by the hand, a close estimation of the point was
done. The possible range of the wrist generally did not span more than two units, thus still
allowing precise measurement.

2:09.880

2:09:920

2:09:960

2:10.000 (Offset)

2:10.040

2:10.080

Figure 18. Example of Offset Stabilisation Phase (Session 0390, 2:09.880-1:10.080)
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0:35.880

0:35.920

0:35.960 (Onset)

0:36.000

0:36.040

0:36.080

Figure 19. Example of Onset of Stabilisation Phase (Session 386, 0:35.880-0:36.080)

Table 3
Point of Measurement per Type of Contact
Type of Contact

Point of Measurement

Initial

Onset of stabilization phase

Final

Offset of stabilization phase

None

Smallest distance between hands

Each point of measurement was accompanied by the time stamp of the analysed frame,
in order to facilitate later analysis. The measurement and time stamp were added on separate
tiers in ELAN, with separate sets for each of the speakers. The tiers were added as child tiers to
one of the Gloss tiers of the relevant speaker so that each time frame and measurement could
subsequently be exported in connection to the relevant ID-gloss. When Weak Drop occurred as
opposed to lowering, the sign was coded in reference to a random time frame within its
articulation, given the lack of the other hand and the resulting lack of a specific point of
reference.
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3.2.2 Design and analysis. Following Paligot et al. (2016) and Paligot (2018), and using
the statistical method proposed by Winter (2013), the data was analysed using a linear mixedeffects model with random intercepts only and the open-source software R (R Core Team, 2016)
with the lm4 package (Bates, Maechler, Bolker & Walker, 2015). This method is highly
advantageous for linguistic corpus studies because it can account for any possible remaining
idiosyncratic variation, as well as for possible noise in the corpus data (Gries, 2015). A mixedeffects model has been chosen because the tokens analysed from the corpus NGT are not
independent but correlated according to different factors like the speaker or the sign type. In
contrast to a fixed-effects regression model, a mixed-effects model can account for these
dependencies, as they can account for multiple levels of variation simultaneously by utilising
random effects in the statistical model (Johnson, 2014; Winter, 2013). Moreover, mixed-effects
models are able to handle unbalanced designs such as varying token frequencies, as found in
this study (Gries, 2015).
Design per research question. The first research question (i.e. “To what extent does
motivation of two-handedness phonologically influence the degree of Weak Drop and Weak
Hand Lowering in NGT?”) was examined using two sub-questions. Firstly, the effect of
motivation of two-handedness on Weak Drop was examined. Here, Weak Drop was taken as
the dependent variable and Motivation of Two-Handedness was taken as the fixed factor.
Signer, gloss, handshape, type of contact, movement and location constitute random factors, in
order to account for possible variation linked to these factors. To examine the effect of
motivation of two-handedness on Weak Hand Lowering, the fixed and random factors are kept
constant, but Displacement (i.e. the distance between the two hands, as measured through the
superimposed grid) constitutes the dependent variable.
The second research question (i.e. “To what extent does motivation of level
phonologically influence the degree of Weak Hand Lowering and Weak Drop in NGT?”) was
investigated using three sub-questions. Firstly, the effect of level motivation on Weak Drop was
examined by taking Weak Drop as the dependent variable and keeping the random factors
constant. As the fixed factor, the conditions Metaphorical and Non-Metaphorical Level
Motivation were grouped together (Motivated Level) and compared to the Non-Motivated
Level condition.
For the second sub-question, the effect of level motivation on Weak Hand Lowering was
examined. Here, displacement constitutes the dependent variable, the variable Motivation of
Level (with Metaphorical and Non-Metaphorical Level Motivation grouped together to the
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condition Motivated Level) constitutes the fixed factor and the random effect structure is again
kept constant.
To examine the effect of metaphoricity in level motivation on Weak Hand Lowering,
the variable Motivation Type (metaphorical vs. non-metaphorical) is taken as the fixed factor
and Displacement is taken as the dependent variable and random factors are kept equal. An
overview of all variables can be found in Table 4. Following Winter (2013), p-values were
obtained using likelihood ratio tests of the full model with the relevant effect compared against
the model without the relevant effect.
Table 4
Overview of Variables Used per Research Question
Research
Question
1

Dependent Variable

Fixed Factor

Weak Drop

Motivation of Two-Handedness

Displacement

Motivation of Two-Handedness

Weak Drop

Motivation of Level

Displacement

Motivation of Level

Random Factors

Signer
Gloss
Handshape

2

Type of Contact
Location
Movement

Displacement

Motivation Type

3.3 Methodological Limitations
It should be noted that the data was not coded for any social factors. However, these were (at
least partly) accounted for by included Signer as a random factor in the statistical model.
Moreover, the scope of this thesis, as well as the temporal and financial constraints, did not
allow for a second independent person to check the complete coding. Thus, intra- and interrater
reliability could not be ensured. However, all unclear points were discussed in consultation with
the thesis supervisor, to ensure the highest possible correctness of the data and to foreclose any
inaccuracy or bias as much as possible.
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4. Results
The following chapter describes the results of the statistical analyses for the two main research
questions and their corresponding sub-questions. Each sub-question was analysed individually
using linear mixed effects models. The use of this type of model is justified by the significant
increase of model fit with added random intercepts versus using fixed intercepts only, as
measured by the difference in log-likelihood. This difference was significant in all cases (p <
0.001).
4.1 Motivation of Two-Handedness
4.1.1 Effect of Motivation of Two-Handedness on Weak Drop. To answer the first
sub-question “To what extent does motivation of two-handedness influence the degree of Weak
Drop?”, I examined the distribution of Weak Drop and non-Weak Drop variants for the signs
analysed across the variable Motivation for Two-Handedness, as elucidated in Figure 20. Signs
with motivated two-handedness are realised with Weak Drop in only 8% of all tokens analysed,
while signs with non-motivated two-handedness showcase Weak Drop in 40% of the tokens
analysed.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Moti vated Two-Handedness
Weak Drop

Non-Moti vated Two-Handedness
No Weak Drop

Figure 20. Distribution of Weak Drop and Non-Weak Drop variants across the variable Motivation of Two-Handedness.

A linear mixed analysis was performed using Weak Drop as the dependent variable and
Level of Two-Handedness as a fixed effect. Signer, gloss, handshape, type of contact, location
and movement were entered as random effects. This random effect structure was kept constant
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for all subsequent analyses. The analysis yielded a main effect of Motivation of TwoHandedness, with signs with motivated two-handedness showing a significantly lower degree
of Weak Drop compared to signs with non-motivated two-handedness (p = <0.001). The results
of the analysis are summarized in Table 5.
Table 5
Summary of the optimal linear mixed-effects analysis for the influence of Motivation for
Two-Handed on Weak Drop
Fixed Effect

Estimate

SE

t-value

p-value

(Intercept)

0.44580

0.11407

3.908

< 0.005

Motivated TwoHandedness

-0.32021

0.08495

-3.769

< 0.005

4.1.2 Effect of Motivation of Two-Handedness on Weak Hand Lowering. To answer
the next sub-question “To what extent does motivation of two-handedness influence the degree
of Weak Hand Lowering?”, a linear mixed-effects analysis was conducted with the same
random and fixed effects but with Displacement in units as the dependent variable (see Table 4
for a variable overview). Table 6 presents the average displacement of signs with motivated
and non-motivated two-handedness. Signs with motivated two-handedness show a lower
degree of displacement (M = 2,8, SD = 2,89) than signs with non-motivated two-handedness
(M = 5,46, SD = 5,3). This effect was found to be significant (p = < 0.001). The analysis results
are summarized in Table 7.
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Table 6
Means and Standard Deviations of the Measure of Displacement for Motivation of TwoHandedness
Displacement
Motivation of Two-Handedness

n

%

M

SD

Motivated

760

86,6%

2,8

2,89

Non-Motivated

118

13,4%

5,46

5,3

Total

878

100%

3,16

3,44

Note. Displacement values are given in grid units.

Table 7
Summary of the linear mixed-effects analysis for the influence of Motivation of TwoHandedness on Displacement
Fixed Effect

Estimate

SE

t-value

p-value

(Intercept)

5.8459

1.0611

5.509

< 0.001

Motivated TwoHandedness

-2.3091

0.5275

-4.377

< 0.01

4.2 Motivation of Level
4.2.1 Effect of Motivation of Level on Weak Drop. The first sub-question to consider
in order to examine the phonological influence of Motivation of Level is: “To what extent does
the motivation of level influence the occurrence of Weak Drop?”. The distribution of Weak
Drop and non-Weak Drop realisations for the signs analysed across the Motivation of Level
variable is visualized in Figure 21. Signs with non-motivated level show a higher frequency of
Weak Drop variants, with 29% of signs being realised with Weak Drop, as compared to signs
with motived level, where only 10% were realised with Weak Drop.
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100%
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60%
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40%
30%
20%
10%
0%
Non-Moti vated Lev el
Weak Drop

Moti vated Level
No Weak Drop

Figure 21. Distribution of Weak Drop and Non-Weak Drop variants across the Motivation for Level variable.

A linear mixed-effects analysis was conducted, using Weak Drop as the dependent
variable and Motivation for Level as the fixed effect. Again, the random effects were kept
constant (see Table 4 for an overview). The linear mixed-effects analysis (see Table 8) suggests
that the effect of Motivation of Level on Weak Drop is not significant (p > 0.05).
Table 8
Summary of the linear mixed-effects analysis for the influence of Motivation for Level on
Weak Drop
Fixed Effect

Estimate

SE

t-value

p-value

(Intercept)

0.29096

0.11176

2.603

< 0.025

Motivated Level

-0.12451

0.07647

-1.628

> 0.05

4.2.2 Effect of Motivation of Level on Weak Hand Lowering. The following subquestion to be treated is: “To what extent does the motivation of level influence the degree of
Weak Hand Lowering?”. To this end, a linear mixed analysis was performed using
Displacement in units as the dependent variable and Level of Motivation as a fixed effect, while
again keeping the random effects constant (see Table 4 for an overview).
Table 9 presents the average displacement for signs with motivated and non-motivated
level. Signs with non-motivated level show an averagely higher degree of displacement (M =
4,56, SD = 4,95) than signs with motivated level (M = 2,84, SD = 2,89).
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Table 9
Means and Standard Deviations of the Measure of Displacement for Overall Level
Motivation
Displacement
Motivation of Level

n

%

M

SD

Motivated Level

714

81,3%

2,84

2,89

Non-Motivated Level

164

18,7%

4,56

4,95

Total

878

100%

3,16

3,44

Note. Displacement values are given in grid units.
An overview of the analysis results is given in Table 10. The analysis yielded a
significant main effect of level motivation (p = < 0.01), indicating that signs with non-motivated
level show a significantly higher degree of displacement than signs with motivated level.
Table 10
Summary of the linear mixed-effects analysis for the influence of Motivation for Level on
Displacement
Fixed Effect

Estimate

SE

t-value

p-value

(Intercept)

5.9984

1.1711

5.122

< 0.001

Motivated Level

-1.9280

0.5576

-3.458

< 0.01

4.2.3 Effect of Motivation Type on Weak Hand Lowering. The last sub-question to be
treated is: “To what extent does metaphoricity of level motivation influence the degree of Weak
Hand Lowering?”. To examine this question, a linear mixed-effects analysis was conducted
with a data set that only includes the sign types with motivated level. The tokens of these sign
types were additionally coded for whether the motivation was metaphorical or nonmetaphorical. The variable Type of Motivation (i.e. metaphorical vs. non-metaphorical) was
then used as the fixed factor, while the other variables were again kept constant (see Table 4
for an overview).
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Table 11 elucidates the average displacement for signs with metaphorically and nonmetaphorically motivated level. The difference in average displacement between the two
groups is relatively small (0,22 units), with metaphorically motivated level signs showing an
average displacement of 2,91 units (SD = 2,87) and non-metaphorically motivated level signs
showing an average displacement of 2,69 (SD = 2,94). This difference is not found to be
significant (p = >0.05), showing that motivation type does not affect the extent of Weak Hand
Lowering. Table 12 includes an overview of the linear mixed-effects analysis results.
Table 11
Means and Standard Deviations of the Measure of Displacement for Type of Level
Motivation
Displacement
Type of Level Motivation

n

%

M

SD

Metaphorical

480

67,2%

2,91

2,87

Non-Metaphorical

234

32,8%

2,69

2,94

Total

714

100%

2,84

2,89

Note. Displacement values are given in grid units.

Table 12
Summary of the linear mixed-effects analysis for the influence of Motivation Type on
Displacement
Fixed Effect

Estimate

SE

t-value

p-value

(Intercept)

3.9457

1.2891

3.061

< 0.01

Non-Metaphorical

0.4004

0.6027

0.664

> 0.05
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5. Discussion
This thesis aims to investigate whether motivation of two-handedness and motivation of level
have an influence on phonological processes in sign languages, specifically on the processes
Weak Drop and Weak Hand Lowering. As described in Section 1.1, for the aim of this thesis
level is defined as the height of the hands relative to each other. While all signs included in this
thesis are phonetically specified for the hands being on the same level, only in a part of the
signs the equal hand height is iconically motivated.
The previous chapter has outlined the distribution of Weak Hand Lowering and Weak
Drop variants for signs with motivated and non-motivated level and for signs with motivated
and non-motivated two-handedness. Motivation of two-handedness is found to influence both
Weak Hand Lowering and Weak Drop significantly. Motivation of level has been found to also
have a significant influence on Weak Hand Lowering but, importantly, not on Weak Drop.
Within the category of signs with motivated level, the distribution of Weak Hand Lowering and
Weak Drop variants for metaphorical and non-metaphorical motivation was examined as well.
No significant difference between signs with metaphorical and non-metaphorical motivation of
level was found.
5.1 Iconicity and Sign Language Phonology
5.1.1 Motivation of Two-Handedness. This study replicates Paligot et al. (2016) by
similarly examining the effect of motivation of two-handedness on the degree of Weak Drop.
Due to Paligot et al.’s findings (2016), the current study does not distinguish between the
different categories of motivated two-handedness (i.e. body parts, two entities, outline and
figure-ground configuration) as the only significantly differing category figure-ground
configuration is not relevant for this thesis’ study design. Figure-ground configuration here
refers to signs in which a weak B handshape depicts a horizontal plane while the dominant hand
depicts an entity (see Section 2.3.5). Due to this, figure-ground configurations are
systematically asymmetrical and thus not included in this study, which only includes signs with
symmetrical hand specification. In line with Paligot et al. (2016), the present findings show a
significant influence of motivated two-handedness on the degree of Weak Drop, with signs with
motivated two-handedness showing a significantly lower degree of Weak Drop than signs with
non-motivated two-handedness.
This study moreover extends Paligot et al.’s study (2016) by examining the effect of
motivation of two-handedness on the degree of Weak Hand Lowering. Here, the effect of
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motivation of two-handedness was also found to be significant and analogous to the effect on
Weak Drop. As such, this study adds to previous research on Weak Hand Lowering as
conducted by Paligot (2018) and Paligot and Meurant (2016), who have found an effect of
speech style on Weak Hand Lowering, with formal speech styles showing a significantly
smaller degree of Weak Hand Lowering than informal and spontaneous speech styles.
5.1.2 Motivation of Level. Next to motivation of two-handedness, this study also
examines the extent to which Weak Drop and Weak Hand Lowering are affected by motivation
of level. Motivation of level specifically lends itself to the aim of this study in that the relevant
motivated form element (i.e. the relative hand heights) is closely related to the phonological
processes examined (i.e. Weak Drop and Weak Hand Lowering). The results showcase a
significant effect of motivation of level on the degree of Weak Hand Lowering. Here, again, the
study adds to Paligot (2018) by supporting the role of iconicity in Weak Hand Lowering.
Interestingly, motivation of level does not significantly influence the degree of Weak
Drop, though a trend towards signs with motivated level showing a smaller degree of Weak
Drop can be perceived. Possible implications of this are discussed in Section 5.2. However, it
should be noted that it cannot be ruled out that the lack of significance found here might also
be due to the influence of motivated two-handedness. As stated above, motivation of twohandedness can be argued to have an inhibiting effect on the degree Weak Drop. As all signs
of the Motivation of Level variable are also motivated in their two-handedness, it is possible
that this inhibiting effect overruns a possible effect of Motivation of Level.
Lastly, within the group of signs with motivated level, the presence of metaphoricity in
the motivation is not found to have a significant influence on the degree of Weak Hand
Lowering. The implications hereof in terms of sign processing will be discussed in Section 5.4.
5.2 Sub-Sign Meaning Units
To not compromise the status of sign languages as true languages, the role of iconicity in sign
languages has often been strongly understated (Crasborn, 2001; Demey & van der Kooij, 2008;
Sandler & Lillo-Martin, 2006). It was generally argued that the presence and especially the
influence of iconicity goes against the idea of a duality of patterning as found in spoken
languages. However, recently the role of iconicity has been more and more emphasised,
especially in its connection to the phonological system of sign languages (Brentari, 2011;
Demey & van der Kooij, 2008; van der Hulst & van der Kooij, 2006; van der Kooij, 2002).
As already mentioned, so far iconicity has generally been regarded mainly on a holistic
sign level. In contrast to this, the present findings show a significant influence of motivated
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form elements on the phonological processes Weak Drop and Weak Hand Lowering, in that
semantic motivation leads to less variance in the articulation of the motivated form elements
and a smaller degree of lowering and weak hand deletion. Firstly, this finding supports the
overall idea that iconicity and phonology are strongly related and connected in sign languages,
thus supporting the view of Brentari (2011), Demey and van der Kooij (2008), van der Hulst
and van der Kooij (2006) and van der Kooij (2001, 2002). Moreover, the present findings
elucidate that iconicity does not only play a role on a holistic sign level, but that iconicity and
semantic motivation can also be found on a sub-lexical level in sub-sign meaning units, namely
in this case the semantically motivated sub-lexical form elements two-handedness and relative
hand level (i.e. the height of the hands in relation to each other). Thus, it supports the idea that
components of lexical signs can be meaningful in themselves (see Brennan, 1990; Cuxac, 2000;
Kegl & Schley, 1986), and aids in providing a unified account of sub-sign meaning units in
NGT.
5.2.1 Semantic Implementation Rules. Through the presence of sub-lexical formmeaning units, the present findings can moreover specifically be argued to support and expand
on van der Kooij’s (2002) account of motivated form elements. As outlined in Section 2.2.2,
Semantic Implementation Rules (SIRs) as argued for by van der Kooij (2002) can be viewed as
redundancy rules that link a phonological object to a recurrent semantically motivated form
element. The significant influence of motivation of two-handedness on the degree of Weak
Drop, as found in this study, suggests that SIRs not only serve to specify phonological form but
that they can also be argued to constrain phonetic variation in semantically motivated form
elements. The significant effect of motivation of two-handedness on the degree of Weak Drop
can be seen to be based on an SIR which states that the semantic motivation of the presence of
two hands requires that both hands must be present in the sign’s articulation. The significant
influence of motivated two-handedness on not only Weak Drop but also Weak Hand Lowering
is slightly surprising in light of this SIR, as two-handedness is not semantically linked to the
level of the two hands in a direct sense and one hand being lowered thus still meets the
requirement of articulating both hands. However, it can be argued that the motivated presence
of both hands leads to a higher relevance of salience in the articulation of both hands, which
thus explains the influence of motivated two-handedness on Weak Hand Lowering and again
supports the presence of an SIR as outlined above.
Additional support for the presence of SIRs to account for motivated form elements can
be found by the significant influence of motivation of level on the degree of Weak Hand
Lowering. The findings suggest that symmetrical signs in which the level of the two hands is
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semantically motivated show significantly less variance in the relative position of the weak
hand compared to the dominant hand, in contrast to signs in which the equal hand level is
phonetically but, importantly, not semantically motivated. Here too, these findings can be
explained through the presence of an SIR, which dictates that when the relative hand height of
the two hands is semantically motivated, neither of the hands should be lowered. While this
study focusses on symmetrical signs due to their methodological advantage regarding hand
height measurement, this reasoning could be argued to also extend signs in which the relative
hand height is specified differently than being on the same level, meaning that these would also
show a similar pattern of Weak Hand Lowering based on semantic motivation.
Interestingly, motivation of level does not have a significant influence on Weak Drop,
though a trend towards motivated level negatively influencing the degree of Weak Drop can be
observed. Though this pattern might be surprising at first glance, it makes sense when taking
into account the meanings associated with the form element of hand level. In the present study,
the level of the hands is generally associated with the status or position of two entities, an outline
or an action. In all cases, lowering of the weak hand leads to a shift in meaning, in that for
instance one of the two depicted entities might be interpreted to have a lower status than the
other entity or the depicted outline or action will be distorted. This shift in meaning does not
occur in the case of Weak Drop, where the form-meaning relation of the hand height is removed
entirely. For example, the lowering of one hand in the sign

COMMUNICEREN

(i.e.

‘communicate’; see Figure 22) might lead to a different interpretation regarding the status of
the two communicating parties, so that one of the two discussing entities depicted in the sign
might be seen as being of lower status than the other. This shift in semantic meaning can be
argued to lead to a stronger blocking effect for Weak Hand Lowering than for Weak Drop,
where the lack of one hand removes the relevant semantic aspect of the sign instead of altering
it to a different meaning. This argumentation is also supported by the formal processes of sign
reconstruction in the cases of Weak Drop. A one-handed variant will generally be reconstructed
based on the assumption of symmetry by adding the feature [two-handedness], thus resulting
in a symmetrical two-handed variant (van der Kooij, personal communication) as would be
specified by motivation of level.
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Figure 22. NGT sign COMMUNICEREN ('communicate').

5.3 Sign Processing
As stated above, there is not yet a clear-cut picture regarding the influence of iconicity as a
linguistic aspect in sign processing. While, for instance, Klima and Bellugi (1979) and Newport
and Meier (1985) argue against it, the importance of iconicity in sign processing is supported
by Perniss, Thomson and Vigliocco (2010), Vigliocco et al. (2005), Thomson et al. (2009) and
others. Overall, research into whether signers are sensitive to iconic sign properties is still
relatively scarce (see Perniss et al., 2010). However, the present findings lend support to the
idea that signers are able to exploit iconicity in sign processing. As stated above, iconic
motivation is shown to significantly influence phonological processes, due to an overall
difference between signs with motivated and unmotivated motivation of level and motivation
of two-handedness regarding the degree of Weak Hand Lowering and Weak Drop. The role of
iconicity in phonological processes and sign production supports the idea that signers are aware
of and able to access iconic information inherent in signs. This idea is also supported by SuttonSpence (2004), Vinson et al. (2008) and Adam et al. (2007), who found that signers make use
of iconicity in sign poetry and are able to make judgement about it, as for instance through
iconicity ratings.
Importantly, the iconicity investigated in this study does not holistically relate to a whole
sign but instead to sub-lexical units, in the sense that the study examined semantically motivated
form elements (i.e. two-handedness and level). Most previous studies (e.g. Vigliocco et al.,
2005; Thomson et al., 2009) examined the role of holistic iconicity, for instance through picture
naming tasks using highly iconic signs. However, the identification of recurring sub-formmeaning units is increasingly important in order to draw a unified picture of the role of iconicity
in sign acquisition and processing. Further support for the exploitation of iconicity in sign
processing is given by Baus, Carreiras and Emmorey (2013) and Grote and Linz (2004), who
found similar evidence for sensitivity to iconic sub-sign units in speakers of ASL and German
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Sign Language, respectively. Overall, this study’s results together with previous studies support
the idea that signers are indeed aware of even subtle sub-lexical levels of iconicity and semantic
motivation, again supporting the strong interaction of iconicity and phonological structure, as
well as the role of iconicity as a linguistic aspect on sign processing.
Interestingly, the present findings show no significant difference between metaphorical
and non-metaphorical (i.e. concrete) motivation, in the sense that both show a very similar
influence on phonological processes. It should be noted here that these results can only be
viewed as preliminary due to the relatively small sample size and a lack of balance across
variables. It cannot be ruled out that the lack of effect concerning metaphoricity is due to the
influence of overall motivation (i.e. both metaphoric and non-metaphoric) on phonological
process. The statistical design connected to this research question does not control for this
possible confounding factor and it thus might be that the effect of overall level motivation
overrides a possible influence of metaphoricity. As such, a more controlled and extensive study
would be useful to further investigate the influence of metaphoric iconicity.
The pattern found in the current study suggests that signers, though they are shown to
be sensitive to overall sub-lexical iconicity, are not, in fact, sensitive to metaphoricity within
iconicity, which might be due to the subtlety of meaning difference between metaphorical and
non-metaphorical concrete meaning. In this sense, the current findings oppose Thomson et al.
(2009) as well as Vinson et al. (2008). Both studies found that signers are indeed sensitive to
the salience of the iconic form element, as more salient iconicity was shown to lead to
significantly faster sign recognition. In light of these findings, it could be expected that more
concrete iconic forms (i.e. non-metaphorically motivated forms) behave phonologically
different from metaphorically motivated signs. However, the present findings suggest that
concreteness does not have a strong influence on the saliency of iconicity, which thus indicates
that signers are more sensitive to overall iconicity of signs than initially assumed.
Alternatively, when taking into account that Thomson et al. (2009) and Vinson et al.
(2008) examined iconicity across ASL and British Sign Language, it might be the case that the
role of iconicity is not generalizable across all sign languages, and that such influences might
indeed be language specific. However, the difference between the different study results might
also be due to the different methodologies used by Thomson et al. (2009) and Vinson et al.
(2008) and the present study. Both Thomson (2009) and Vinson et al. (2008) explicitly
measured the perceptual effect of different types of iconicity. To do so, Thomson et al. (2009)
employed a picture and sign matching task, and Vinson et al. (2008) asked their participants to
make iconicity ratings for a number of iconic signs. In contrast, the present study examined the
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production of signs with different types of iconicity using corpus material depicting
spontaneous conversations. Due to this study design, the participants did not pay explicit
attention to sign iconicity. The explicit focus of form-meaning relations found in Thomson et
al. (2009) and Vinson et al. (2008) might account for the sensitivity of signers to metaphoricity
that is found to be lacking in the present study.
5.4 Weak Hand Lowering and Weak Drop as a continuum of reduction
As mentioned above, the present findings show that the phonological processes Weak Drop and
Weak Hand Lowering are both to a certain degree affected by motivation of two-handedness
and motivation of level. Thus, they are shown to behave similarly when influenced by semantic
motivation. Motivation of level was not found to significantly influence Weak Drop. However,
a trend of motivated level leading to a smaller degree of Weak Drop can still be observed.
The present findings, which describe a similar semantically motivated patterning of
Weak Drop and Weak Hand Lowering, thus add to Paligot (2018), Paligot and Meurant (2016)
and Paligot et al. (2016), who found Weak Drop and Weak Hand Lowering to be similarly
affected by speech style and the phonological context of the sign. Paligot (2018) argues that
formal speech styles show a significantly lower degree of Weak Drop than informal speech
styles. Paligot and Meurant (2016) support and expand on these findings by elucidating a
similar pattern for the effect of formality in speech style on Weak Hand Lowering. Paligot et
al. (2016) argue that Weak Drop is realised significantly more often in one-handed phonological
contexts than in two-handed contexts. A similar pattern of influence has been found by Paligot
and Meurant (2016) for the degree of Weak Hand Lowering, with signs in one-handed contexts
showing a significantly higher degree of Weak Hand Lowering than signs in two-handed
contexts.
Regarding the present findings in light of Paligot (2018), Paligot and Meurant (2016)
and Paligot et al. (2016), this study aids to elucidate the question of whether Weak Hand
Lowering and Weak Drop are two instances of the same phonological process. This question
has for instance been raised by Paligot (2018), who argues that at this point the analysis
conducted on spoken languages regarding a continuum of reduction and elision has not been
replicated for signed languages due to a lack of comparability, as studies on sign lowering have
generally focussed on the suppression of the whole sign, instead of on the suppression of a
segment. The present findings serve to close this gap, as Weak Drop and Weak Hand Lowering
are processes that lead to the suppression of a sign segment (i.e. weak hand), thus making them
comparable to reduction and elision in spoken languages.
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Hanique et al. (2013) and Ernestus et al. (2015) examined reduction and elision of the
phonemes schwa and /t/ in spoken Dutch. They argue that the realisation of both phonological
reduction patterns is influenced by similar factors, namely speech style, word-initial syllable,
word length, co-articulation processes and duration. On the basis of this, they conclude that
elision can be viewed as the extreme form of reduction and that the two phenomena form a
continuum from the least to the most amount of reduction. As stated above, Weak Hand
Lowering and Weak Drop are similarly affected by the same factors, namely speech style and
phonological context (see Paligot, 2018; Paligot and Meurant, 2016; Paligot et al., 2016). This
study adds to these findings, in that iconicity is shown to also influence both phonological
processes.
Thus, the similarity in influencing factors can be argued to support the idea that Weak
Hand Lowering and Weak Drop form parts of the same continuum, with Weak Drop being an
extreme form of Weak Hand Lowering. In this sense, Weak Hand Lowering and Weak Drop
can also be argued to pattern analogously to reduction and elision in spoken languages, which
again emphasises the idea of very similar cross-modal phonological structures. The similarity
between reduction processes in spoken and signed languages is further supported by Ernestus
and Warner (2011), Ernestus et al. (2015) and Hanique et al. (2013), who also found an effect
of speech style for spoken languages, as well as effects of coarticulation and sociolinguistic
factors. Cross-modal similarities in phonological patterns as found in this study are also
supported by similarities in shouting and whispering on the one hand and enlarged and
compressed signing on the other (see Crasborn, 2001; Crasborn, 2011; Tyrone & Mauk, 2010).
Lastly, they are supported by the intelligibility of reduced forms as found for both spoken and
signed languages. While Ernestus and Warner (2011) argue for the intelligibility of reduced
forms in spoken languages, this thesis implies a similar pattern for signed languages, as none
of the recorded signers in the corpus ask for sign clarification after their conversation partner
uses a reduced form, even if the sign was reduced massively.
6. Conclusion
This thesis examined the influence of sub-sign meaning units on sign language phonology by
investigating the influence of motivation of two-handedness and motivation of level on the
phonological processes Weak Drop and Weak Hand Lowering. By doing so, the present study
aimed to shed light on the connection of iconicity and phonology in sign language, on the role
of iconicity in sign processing and on the similarities between phonology in spoken and signed
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languages, specifically by considering a possible continuum of Weak Drop and Weak Hand
Lowering analogous to the continuum of reduction and elision in spoken language.
The study was realised in the form of a corpus study, utilising data from the Corpus
NGT. Tokens of signs with motivated and non-motivated two-handedness and motivated and
non-motivated level were analysed by measuring the distance between the two hands relative
to the signer’s head size. These measures were analysed using a linear mixed effects model,
hereby controlling for any possible influence of formal aspects and idiosyncrasy. It is important
to note that due to the temporal scope of the thesis, not the entirety of the corpus could be
examined. Thus, some of the signs analysed are slightly underrepresented with for instance only
five tokens for the sign SCHRIKKEN-B. Thus, it will be useful to replicate this study on a larger
scale to strengthen the results found in this study.
Moreover, it was beyond the temporal and financial scope of this thesis to have a second
independent person check the coding and measurements undertaken for the study. As such,
though great care was taken when conducting the coding, intra- and interrater reliability cannot
be ensured. However, the findings presented here can be argued to be at least indicative, as the
method of measurement using the superimposed grids can be expected to lead to only small
fluctuations in measures.
This thesis built on previous research on the role of iconicity in sign language phonology
as well as on research on Weak Hand Lowering. Firstly, the present findings replicate and thus
support Paligot et al. (2016). Like Paligot et al. (2016), this thesis found an effect of motivation
of two-handedness on the degree of Weak Drop. The present findings moreover add to Paligot
et al. (2016) by a more controlled study design in terms of using more similar signs and
including a larger range of random factors in the statistical design to account for any
confounding factors. Moreover, the present findings extend the still sparse field of research
regarding Weak Hand Lowering and specifically Paligot’s (2018) and Paligot and Meurant’s
(2016) findings on the effect of speech style on the degree of Weak Hand Lowering, by arguing
for an effect of iconic motivation (i.e. both in terms of motivation of two-handedness and
motivation of level) on this phonological process.
The present findings have implications for the role of sub-sign meaning units, iconicity
in sign processing and the similarity between the phonological systems of spoken and signed
languages. Firstly, the findings suggest that iconicity does not only play a role on a holistic
level but that it also plays a significant role on a sub-lexical level, this way aiding in providing
a more unified account of sub-sign meaning units. Moreover, the present findings concerning
the significant influence of iconic motivation on phonological processes support the idea that
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signers exploit the presence of iconicity in sign processing. In addition, the present findings
together with previous research on influencing factors on phonological reduction processes in
both spoken and signed languages lend support to the similarity in phonological structure
between signed and spoken languages and suggest that Weak Hand Lowering and Weak Drop
are two instances of the same phonological reduction processes, with Weak Drop being the
most extreme form of Weak Hand Lowering. Lastly, as stated in Section 2.1, NGT has at this
point not yet been recognised as an official language. This research serves to give an impetus
to moving towards the recognition of NGT as an official language by supporting the similar
patterning of spoken and signed languages and thus lending further support to the status of NGT
as a language in its own right.
6.1 Directions of Future Research
The present study opens up a number of research areas that may aid in adding clarity to the role
of iconicity in sign language phonology and its role in sign processing.
6.1.1 Effect of Different Motivation Types. As stated above, the significant influence
of iconicity on phonological processes can be argued to support Perniss and Vigliocco (2014),
Adam et al. (2007), Griffith et al. (1981), Vinson et al. (2008) and Vigliocco et al. (2005) in the
idea that iconicity plays a role in sign production and thus also in sign processing. Perniss and
Vigliocco (2014) moreover argue that differences in sign processing can be found between
signs that iconically represent actions and signs that iconically represent objects. While the
group of non-metaphorical signs examined in this study has the potential to be further divided
into these two groups, the scope of this thesis did not allow for examining in what way the two
forms of representations differ in their influence on phonological processes. It may thus be
fruitful for future studies to examine the extent to which action- and object-representing signs
differ in their influence on sign language phonology. This might have implications for the role
of iconicity in language processing and thus add to Perniss and Vigliocco (2014) in the sense
that significant differences between different types of motivation would again strongly support
the role of iconicity in sign processes and in that it would give an impetus to the idea that
iconicity should not be considered as a single holistic linguistic aspect.
6.1.2 Sign Processing. A major caveat of corpus research is that, while it is a valuable
tool to examine natural language use, it gives no information on how the articulation of the
recorded signer is comprehended by the conversation partner. Thus, while this study strongly
supports the idea that iconicity plays a role in sign processing, it is not clear whether this only
occurs on the side of the signer (i.e. in sign production) or also in terms of sign comprehension

PHONOLOGICAL INFLUENCE OF ICONICITY

s4471776 / 57

on the side of the conversation partner. Future research may thus use an experimental setting to
examine whether lowered and non-lowered variants are comprehended differently based on
whether the articulated signs are iconic and semantically motivated or not. By doing so, future
studies can shed light on whether the role of iconicity on sign processing is generalizable to
sign comprehension, which would give further support to this issue.
6.1.3 Cross-Lingual Effects of Iconicity. It should be noted that the research of
iconicity on phonological processes largely focusses on NGT, as both the study by Paligot et
al. (2016) on the effect of iconicity on Weak Drop as well as the current study used data from
the Corpus NGT. Thus, it is at this point not clear whether the effects of iconicity on
phonological processes are specific to NGT or whether they generalise across sign languages.
As such, future research may replicate this study using corpora of other studies in order to
examine the generalizability of the results found, as this would yield valuable information for
an overall model of sign language phonology and give further impetus to research on the
seemingly ubiquitous connection of iconicity and sign language phonology.
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Appendices
Appendix A
Participant Data
Table 5
Data of Participants Included in Coding
Participant

Metadata region

Age at time of recording

Gender

S001

Amsterdam

69

m

S002

Amsterdam

81

f

S003

Amsterdam

62

f

S004

Amsterdam

77

f

S005

Unspecified

22

f

S006

Unspecified

19

f

S007

Unspecified

35

f

S008

Unspecified

29

f

S011

Amsterdam

37

m

S012

Amsterdam

39

m

S013

Groningen

33

f

S014

Groningen

41

f

S015

Groningen

41

m

S016

Groningen

66

m

S017

Groningen

68

m

S018

Groningen

82

f

S019

Groningen

33

m

S020

Groningen

34

f

S021

Groningen

24

f

S022

Groningen

18

m

S023

Groningen

41

f

S024

Groningen

44

m

S025

Groningen

30

m

S026

Groningen

28

m

S027

Groningen

22

f

S033

Groningen

41

f

S034

Groningen

41

f

S039

Groningen

42

f
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Groningen

42

s4471776 / 68
f
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Appendix B
Complete Coding Table of Sign Selection

Motivation for
Type of Vertical Alternating Complex
TwoHandshape
Contact Movement Movement Movement
Handedness

Annotation ID Gloss
(Dutch)

Motivation for
Level

Location

Occurrences
in Corpus

BELANGRIJK-B

-

False

-

False

False

No

T

Neutral space

40

KLEINHORIZONTAAL-C

-

True

-

False

False

No

B

Neutral space

30

VERSCHILLENDE-A

-

True

-

False

False

No

5

Neutral space

120

JAAR-B

-

False

Final

False

False

No

S

Neutral space

138

DOEN-A

-

False

-

False

False

No

Beak_open

Neutral space

200

GROOTHORIZONTAAL-C

-

True

-

False

False

No

B

Neutral space

107

PANIEK-A

-

True

-

False

False

No

5

Head

55

NIET-B

-

False

-

False

False

No

B

Neutral space

200

VERANDEREN-B

-

False

-

False

True

No

V

Neutral space

72

PERFECT-A

-

False

-

False

False

No

T

Neutral space

43

COMMUNICEREN

Metaphorical

True

-

False

True

No

C

Neutral space

148
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SAMEN-A

Metaphorical

True

-

False

False

No

C

Neutral space

254

DISCUSSIEREN

Metaphorical

True

-

False

True

No

1_curved

Neutral space

63

ONTMOETEN-A

Metaphorical

True

Final

False

False

No

1

Neutral space

82

ZELFDE-A

Metaphorical

True

Final

False

False

No

B

Neutral space

744

ZELFDE-B

Metaphorical

True

Final

False

False

No

1

Neutral space

126

LIJN-C

Metaphorical

True

-

False

False

No

B

Horizontal plane

22

ONTMOETEN-C

Metaphorical

True

Final

False

False

No

V

Neutral space

24

LIJN-A

Metaphorical

True

-

False

False

No

T

Variable

27

APART-C

Non-Metaphorical

True

-

False

False

No

C

Neutral space

54

ROLSTOEL-C

Non-Metaphorical

True

-

False

False

No

Baby_C

Neutral space

19

MUZIEK

Non-Metaphorical

True

-

True

False

No

1

Neutral space

32

KLAP

Non-Metaphorical

True

Final

False

False

No

B

Neutral space

24

ZWEMMEN-A

Non-Metaphorical

True

-

False

False

No

B

Neutral space

30

SCHRIKKEN-B

Non-Metaphorical

False

-

False

False

No

5

Chest

34

TREIN

Non-Metaphorical

True

-

True

False

No

B

Neutral space

43
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TYPEN

Non-Metaphorical

True

-

False

False

No

5

Neutral space

57

KAPOT

Non-Metaphorical

True

Initial

False

False

No

S

Neutral space

51

ALLEMAAL-A

Non-Metaphorical

True

-

False

False

No

5

Neutral space

147

AANDACHT-A

Non-Metaphorical

True

-

False

False

No

B

Head

60

STUDEREN

Non-Metaphorical

True

-

False

False

No

B

Neutral space

43

VOOR-C

Non-Metaphorical

True

-

True

False

No

B

Neutral space

46

NEDERLAND-A

Non-Metaphorical

True

-

False

False

No

Beak_open

Head

128

DOOS-A

Non-Metaphorical

True

-

False

False

No

B

Neutral space

21

WOORD-A

Non-Metaphorical

False

Initial

False

False

No

Baby_C

Neutral space

108

BOEK

Non-Metaphorical

True

-

False

False

No

B

Neutral space

39

WEG-A

Non-Metaphorical

True

-

False

False

No

B

Horizontal plane

65

AANHALINGSTEKENS Non-Metaphorical

True

-

False

False

No

V

Neutral space

90

True

-

False

False

No

T

Mouth

83

POES-C

Non-Metaphorical
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Appendix C
SignBank Images of Coded Signs

AANDACHT-A

AANHALINGSTEKENS

ALLEMAAL-A

APART

BELANGRIJK-B

BOEK

COMMUNICEREN

DISCUSSIEREN

DOEN-A

DOOS-A

GROOT-HORIZONTAAL-C

JAAR-B

KAPOT

KLAP

KLEIN-HORIZONTAAL-C

LIJN-A

LIJN-C

MUZIEK
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NEDERLAND-A

NIET-B

ONTMOETEN-A

ONTMOETEN-C

PANIEK-A

PERFECT-A

POES-C

ROLSTOEL-C

SAMEN-A

SCHRIKKEN-B

STUDEREN

TREIN

TYPEN

VERANDEREN-B

VERSCHILLENDE-A

VOOR-C

WEG-A

WOORD-A

PHONOLOGICAL INFLUENCE OF ICONICITY

ZELFDE-A

ZELFDE-B

s4471776 / 74

ZWEMMEN-A

