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How do languages express spatial information?  Do users of different languages communicate essentially the same information, or does language play a critical role in shaping what a narrative includes?

Previous research suggests disparities among spoken languages and between spoken and signed languages.  Talmy (1985) broke motion events into categories of Figure, Ground, Motion, Path, and Manner, then classified spoken languages on how they typically express each class of information.  Verb-framed languages express path information through verbs, as in (1), a typical Spanish sentence where the verb expresses Path; satellite-framed languages express Path through other members of the verb complex (“satellites”), as in (2), a typical English sentence in which a verb particle expresses the same Path.

(1) Salió                    por         la   ventana.

            went-out-3rd.sg  through  the window

(2) It flew out of the window.

According to Talmy, verb-framed languages express less Path and Manner information per clause than satellite-framed languages.  Slobin's (1996) studies of Spanish and English written narratives indicate that differences between the two languages persist over a longer time-period than the individual clause; that is, Spanish narratives consistently present fewer explicit Manner and Path elements than English narratives.  In addition, Galvan & Taub (2004) found that in spontaneous narratives, ASL signers express more informational elements of all types (except Ground) than do English speakers.

None of these studies considered the contribution of gestures that accompany speech, yet these gestures often express information through conceptual mappings from imagined spaces onto the gesturer’s body and surrounding space (e.g., Kendon 1986, McNeill 1992).  For signed languages, Liddell (2000) argues that signers make extensive use of spatially mapped elements.  Individual sign units and discourse structures can contain both “speech-like” conventionalized items and “gesture-like” mapped elements, making sign language more fully analogous to speech plus gesture than to speech alone.

We hypothesize that the speech/gesture complex constitutes the appropriate level for cross-linguistic comparison.  Based on a “null hypothesis” of equivalence across languages, if spatially mapped items are considered, cross-linguistically and cross-modally we may expect

1. similar levels of detail

2. similar types of information in conventionalized items

3. similar types of information in spatially mapped items.

English, Spanish, and ASL narratives were elicited by a cartoon stimulus from 12 native users of each language.  Figures 1-4 summarize data from 5 narratives in each language; an informational element is coded as “lexical” if expressed only through conventionalized means, “mapped” if expressed only through spatial mappings, and “bimodal” if expressed both ways.  Hypothesis (1) is supported: the addition of gesturing to verb-framed Spanish and satellite-framed English allows both to roughly equalize information with ASL (Figure 1).  (2) and (3) are partially supported: Figure and Ground are universally conveyed through conventionalized items, supplemented with mapped items to varying degrees (Figure 2), and Path is universally conveyed through mapped items, supplemented with conventionalized items to varying degrees (Figure 3).  On the other hand, Manner is conventionalized in the spoken languages and mapped in ASL (Figure 4).

The data suggest that all languages use gestured or spatially mapped elements along with conventionalized items; moreover, Figure and Ground elements lend themselves to conventionalized names, while Path elements are naturally expressed through mappings onto space.  Clear trends such as these support the methodology of comparing signed languages to the speech/gesture complex.  We conclude that classifications of languages based on speech alone or on comparing speech alone to signed language are incomplete.  An integrated view of language and gesture leads to more accurate typological comparisons.
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Raw data

		SID		LG		F/G L		F/G B		F/G G		P L		P B		P G		M L		M B		M G		Tot L		Tot B		Tot G		Tot Tot		Age		Ed		Gen		Hand		Lgs

		191		S		3		0		0		2		2		2		3		2		0		9		4		2		15		36		4		F		R		Y

		193		S		2		2		0		0		4		2		0		2		2		3		8		4		15		33		3		M		R		Y

		101		S		1		3		0		1		3		2		2		2		0		5		8		2		15		24		3		M		R		Y

		103		S		4		0		0		1		3		1		3		1		0		7		5		1		13		37		4		M		R		Y

		105		S		3		2		0		0		5		1		1		4		1		4		12		2		18		31		4		F		R		Y

		107		S		1		3		0		1		2		4		1		2		2		4		7		6		17		24		3		M		R		Y

		109		S		3		4		0		0		4		2		2		0		2		6		8		4		18		29		2		F		L		Y

		111		S		4		1		0		2		5		0		3		1		0		10		7		0		17		38		3		F		R		N

		113		S		2		2		0		1		2		2		1		1		2		4		6		5		15		31		4		F		R		Y

		115		S		2		2		0		2		2		1		2		1		0		7		5		2		14		34		4		F		R		Y

		117		S		4		0		0		1		3		3		1		0		1		7		3		4		14		26		3		F		R		Y

		119		S		4		1		0		0		4		0		1		2		0		6		7		0		13		31		3		F		R		N

		total		S		33		20		0		11		39		20		20		18		10		72		80		32		184

		mean		S		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		291		E		5		1		0		1		5		2		3		2		0		10		9		2		21		43		4		M		R		N

		293		E		4		1		0		3		4		1		4		1		0		13		6		1		20		52		4		F		R		N

		201		E		1		2		0		0		5		2		1		2		1		2		10		4		16		36		4		M		R		Y

		203		E		4		2		0		0		5		1		0		3		1		5		10		3		18		23		3		F		R		Y

		205		E		6		2		0		2		4		1		3		1		1		12		7		2		21		23		4		F		R		N

		207		E		2		2		0		1		5		1		0		4		0		3		12		2		17		21		2		F		R		N

		209		E		4		0		0		2		2		2		4		1		1		11		3		3		17		19		2		M		R		N

		211		E		1		2		0		3		1		0		2		1		1		7		4		1		12		19		2		F		L		Y

		215		E		1		2		0		1		3		1		2		0		2		5		5		4		14		18		2		M		R		Y

		217		E		2		2		0		2		4		1		2		2		1		7		8		2		17		18		2		M		R		N

		221		E		3		1		0		1		4		1		0		2		2		5		7		3		15

		225		E		3		1		0		1		3		1		2		1		1		6		5		2		13

		total		E		36		18		0		17		45		14		23		20		11		86		86		29		201

		mean		E		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		391		A		2		3		0		1		2		3		0		2		2		4		7		6		17

		393		A		1		1		0		0		2		4		0		1		4		2		4		8		14

		301		A		0		2		0		0		0		6		0		1		4		0		3		10		13		19		2		F		R		Y

		303		A		0		2		0		0		0		5		0		1		4		1		3		10		14		19		2		M		L		Y

		307		A		0		4		0		0		1		6		1		1		4		1		7		11		19		19		2		M		R		Y

		309		A		1		2		0		0		0		4		0		1		4		1		4		9		14		19		2		F		R		Y

		311		A		1		3		0		1		1		5		1		1		3		4		5		9		18		20		2		M		R		Y

		313		A		2		4		0		1		1		6		0		1		4		4		6		10		20		18		2		F		R		Y

		315		A		0		3		0		0		2		4		0		1		0		0		6		4		10		23		2		F		R		Y

		317		A		1		2		0		0		0		6		0		1		3		1		3		9		13		20		2		F		R		Y

		319		A		1		2		0		2		1		5		0		1		3		3		6		8		17		27		2		M		L		Y

		total		A		9		28		0		5		10		54		2		12		35		21		54		94		169

		mean		A		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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Means

		lang		F l+b+g		F l+b		F b+g		P l+b+g		P l+b		P b+g		M l+b+g		M l+b		M b+g		T l+b+g		T l+b		T b+g

		English		4.5		4.5		1.5		6.33		5.17		4.92		4.5		3.58		2.58		16.75		14.33		9.58

		Spanish		4.42		4.42		1.67		5.83		4.17		4.92		4		3.17		2.33		15.33		12.67		9.33

		ASL		3.36		3.36		2.55		6.27		1.36		5.82		4.45		1.27		4.27		15.36		6.82		13.45

				Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		T T

		English		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		Spanish		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36

		old methodology

				Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		T T

		English		3		1.5		0		1.42		3.75		0		1.92		1.67		0		7.17		7.17		0		14.34

		Spanish		2.75		1.67		0		0.92		3.25		0		1.67		1.5		0		6		6.67		0		12.67

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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Raw data

		SID		LG		F/G L		F/G B		F/G G		P L		P B		P G		M L		M B		M G		Tot L		Tot B		Tot G		Tot Tot		Age		Ed		Gen		Hand		Lgs

		191		S		3		0		0		2		2		2		3		2		0		9		4		2		15		36		4		F		R		Y

		193		S		2		2		0		0		4		2		0		2		2		3		8		4		15		33		3		M		R		Y

		101		S		1		3		0		1		3		2		2		2		0		5		8		2		15		24		3		M		R		Y

		103		S		4		0		0		1		3		1		3		1		0		7		5		1		13		37		4		M		R		Y

		105		S		3		2		0		0		5		1		1		4		1		4		12		2		18		31		4		F		R		Y

		107		S		1		3		0		1		2		4		1		2		2		4		7		6		17		24		3		M		R		Y

		109		S		3		4		0		0		4		2		2		0		2		6		8		4		18		29		2		F		L		Y

		111		S		4		1		0		2		5		0		3		1		0		10		7		0		17		38		3		F		R		N

		113		S		2		2		0		1		2		2		1		1		2		4		6		5		15		31		4		F		R		Y

		115		S		2		2		0		2		2		1		2		1		0		7		5		2		14		34		4		F		R		Y

		117		S		4		0		0		1		3		3		1		0		1		7		3		4		14		26		3		F		R		Y

		119		S		4		1		0		0		4		0		1		2		0		6		7		0		13		31		3		F		R		N

		total		S		33		20		0		11		39		20		20		18		10		72		80		32		184

		mean		S		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		291		E		5		1		0		1		5		2		3		2		0		10		9		2		21		43		4		M		R		N

		293		E		4		1		0		3		4		1		4		1		0		13		6		1		20		52		4		F		R		N

		201		E		1		2		0		0		5		2		1		2		1		2		10		4		16		36		4		M		R		Y

		203		E		4		2		0		0		5		1		0		3		1		5		10		3		18		23		3		F		R		Y

		205		E		6		2		0		2		4		1		3		1		1		12		7		2		21		23		4		F		R		N

		207		E		2		2		0		1		5		1		0		4		0		3		12		2		17		21		2		F		R		N

		209		E		4		0		0		2		2		2		4		1		1		11		3		3		17		19		2		M		R		N

		211		E		1		2		0		3		1		0		2		1		1		7		4		1		12		19		2		F		L		Y

		215		E		1		2		0		1		3		1		2		0		2		5		5		4		14		18		2		M		R		Y

		217		E		2		2		0		2		4		1		2		2		1		7		8		2		17		18		2		M		R		N

		221		E		3		1		0		1		4		1		0		2		2		5		7		3		15

		225		E		3		1		0		1		3		1		2		1		1		6		5		2		13

		total		E		36		18		0		17		45		14		23		20		11		86		86		29		201

		mean		E		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		391		A		2		3		0		1		2		3		0		2		2		4		7		6		17

		393		A		1		1		0		0		2		4		0		1		4		2		4		8		14

		301		A		0		2		0		0		0		6		0		1		4		0		3		10		13		19		2		F		R		Y

		303		A		0		2		0		0		0		5		0		1		4		1		3		10		14		19		2		M		L		Y

		307		A		0		4		0		0		1		6		1		1		4		1		7		11		19		19		2		M		R		Y

		309		A		1		2		0		0		0		4		0		1		4		1		4		9		14		19		2		F		R		Y

		311		A		1		3		0		1		1		5		1		1		3		4		5		9		18		20		2		M		R		Y

		313		A		2		4		0		1		1		6		0		1		4		4		6		10		20		18		2		F		R		Y

		315		A		0		3		0		0		2		4		0		1		0		0		6		4		10		23		2		F		R		Y

		317		A		1		2		0		0		0		6		0		1		3		1		3		9		13		20		2		F		R		Y

		319		A		1		2		0		2		1		5		0		1		3		3		6		8		17		27		2		M		L		Y

		total		A		9		28		0		5		10		54		2		12		35		21		54		94		169

		mean		A		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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0
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M plot old

		English		English		English

		Spanish		Spanish		Spanish
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Lexical

Bimodal

Gestural
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Means

		lang		F l+b+g		F l+b		F b+g		P l+b+g		P l+b		P b+g		M l+b+g		M l+b		M b+g		T l+b+g		T l+b		T b+g

		English		4.5		4.5		1.5		6.33		5.17		4.92		4.5		3.58		2.58		16.75		14.33		9.58

		Spanish		4.42		4.42		1.67		5.83		4.17		4.92		4		3.17		2.33		15.33		12.67		9.33

		ASL		3.36		3.36		2.55		6.27		1.36		5.82		4.45		1.27		4.27		15.36		6.82		13.45

				Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		T T

		English		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		Spanish		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36

		old methodology

				Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		T T

		English		3		1.5		0		1.42		3.75		0		1.92		1.67		0		7.17		7.17		0		14.34

		Spanish		2.75		1.67		0		0.92		3.25		0		1.67		1.5		0		6		6.67		0		12.67

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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_1134913940.xls
Raw data

		SID		LG		F/G L		F/G B		F/G G		P L		P B		P G		M L		M B		M G		Tot L		Tot B		Tot G		Tot Tot		Age		Ed		Gen		Hand		Lgs

		191		S		3		0		0		2		2		2		3		2		0		9		4		2		15		36		4		F		R		Y

		193		S		2		2		0		0		4		2		0		2		2		3		8		4		15		33		3		M		R		Y

		101		S		1		3		0		1		3		2		2		2		0		5		8		2		15		24		3		M		R		Y

		103		S		4		0		0		1		3		1		3		1		0		7		5		1		13		37		4		M		R		Y

		105		S		3		2		0		0		5		1		1		4		1		4		12		2		18		31		4		F		R		Y

		107		S		1		3		0		1		2		4		1		2		2		4		7		6		17		24		3		M		R		Y

		109		S		3		4		0		0		4		2		2		0		2		6		8		4		18		29		2		F		L		Y

		111		S		4		1		0		2		5		0		3		1		0		10		7		0		17		38		3		F		R		N

		113		S		2		2		0		1		2		2		1		1		2		4		6		5		15		31		4		F		R		Y

		115		S		2		2		0		2		2		1		2		1		0		7		5		2		14		34		4		F		R		Y

		117		S		4		0		0		1		3		3		1		0		1		7		3		4		14		26		3		F		R		Y

		119		S		4		1		0		0		4		0		1		2		0		6		7		0		13		31		3		F		R		N

		total		S		33		20		0		11		39		20		20		18		10		72		80		32		184

		mean		S		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		291		E		5		1		0		1		5		2		3		2		0		10		9		2		21		43		4		M		R		N

		293		E		4		1		0		3		4		1		4		1		0		13		6		1		20		52		4		F		R		N

		201		E		1		2		0		0		5		2		1		2		1		2		10		4		16		36		4		M		R		Y

		203		E		4		2		0		0		5		1		0		3		1		5		10		3		18		23		3		F		R		Y

		205		E		6		2		0		2		4		1		3		1		1		12		7		2		21		23		4		F		R		N

		207		E		2		2		0		1		5		1		0		4		0		3		12		2		17		21		2		F		R		N

		209		E		4		0		0		2		2		2		4		1		1		11		3		3		17		19		2		M		R		N

		211		E		1		2		0		3		1		0		2		1		1		7		4		1		12		19		2		F		L		Y

		215		E		1		2		0		1		3		1		2		0		2		5		5		4		14		18		2		M		R		Y

		217		E		2		2		0		2		4		1		2		2		1		7		8		2		17		18		2		M		R		N

		221		E		3		1		0		1		4		1		0		2		2		5		7		3		15

		225		E		3		1		0		1		3		1		2		1		1		6		5		2		13

		total		E		36		18		0		17		45		14		23		20		11		86		86		29		201

		mean		E		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		391		A		2		3		0		1		2		3		0		2		2		4		7		6		17

		393		A		1		1		0		0		2		4		0		1		4		2		4		8		14

		301		A		0		2		0		0		0		6		0		1		4		0		3		10		13		19		2		F		R		Y

		303		A		0		2		0		0		0		5		0		1		4		1		3		10		14		19		2		M		L		Y

		307		A		0		4		0		0		1		6		1		1		4		1		7		11		19		19		2		M		R		Y

		309		A		1		2		0		0		0		4		0		1		4		1		4		9		14		19		2		F		R		Y

		311		A		1		3		0		1		1		5		1		1		3		4		5		9		18		20		2		M		R		Y

		313		A		2		4		0		1		1		6		0		1		4		4		6		10		20		18		2		F		R		Y

		315		A		0		3		0		0		2		4		0		1		0		0		6		4		10		23		2		F		R		Y

		317		A		1		2		0		0		0		6		0		1		3		1		3		9		13		20		2		F		R		Y

		319		A		1		2		0		2		1		5		0		1		3		3		6		8		17		27		2		M		L		Y

		total		A		9		28		0		5		10		54		2		12		35		21		54		94		169

		mean		A		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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Figure 4:  Mean Manner Conceptual Items
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Means

		lang		F l+b+g		F l+b		F b+g		P l+b+g		P l+b		P b+g		M l+b+g		M l+b		M b+g		T l+b+g		T l+b		T b+g

		English		4.5		4.5		1.5		6.33		5.17		4.92		4.5		3.58		2.58		16.75		14.33		9.58

		Spanish		4.42		4.42		1.67		5.83		4.17		4.92		4		3.17		2.33		15.33		12.67		9.33

		ASL		3.36		3.36		2.55		6.27		1.36		5.82		4.45		1.27		4.27		15.36		6.82		13.45

				Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		T T

		English		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		Spanish		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36

		old methodology

				Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		T T

		English		3		1.5		0		1.42		3.75		0		1.92		1.67		0		7.17		7.17		0		14.34

		Spanish		2.75		1.67		0		0.92		3.25		0		1.67		1.5		0		6		6.67		0		12.67

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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Raw data

		SID		LG		F/G L		F/G B		F/G G		P L		P B		P G		M L		M B		M G		Tot L		Tot B		Tot G		Tot Tot		Age		Ed		Gen		Hand		Lgs

		191		S		3		0		0		2		2		2		3		2		0		9		4		2		15		36		4		F		R		Y

		193		S		2		2		0		0		4		2		0		2		2		3		8		4		15		33		3		M		R		Y

		101		S		1		3		0		1		3		2		2		2		0		5		8		2		15		24		3		M		R		Y

		103		S		4		0		0		1		3		1		3		1		0		7		5		1		13		37		4		M		R		Y

		105		S		3		2		0		0		5		1		1		4		1		4		12		2		18		31		4		F		R		Y

		107		S		1		3		0		1		2		4		1		2		2		4		7		6		17		24		3		M		R		Y

		109		S		3		4		0		0		4		2		2		0		2		6		8		4		18		29		2		F		L		Y

		111		S		4		1		0		2		5		0		3		1		0		10		7		0		17		38		3		F		R		N

		113		S		2		2		0		1		2		2		1		1		2		4		6		5		15		31		4		F		R		Y

		115		S		2		2		0		2		2		1		2		1		0		7		5		2		14		34		4		F		R		Y

		117		S		4		0		0		1		3		3		1		0		1		7		3		4		14		26		3		F		R		Y

		119		S		4		1		0		0		4		0		1		2		0		6		7		0		13		31		3		F		R		N

		total		S		33		20		0		11		39		20		20		18		10		72		80		32		184

		mean		S		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		291		E		5		1		0		1		5		2		3		2		0		10		9		2		21		43		4		M		R		N

		293		E		4		1		0		3		4		1		4		1		0		13		6		1		20		52		4		F		R		N

		201		E		1		2		0		0		5		2		1		2		1		2		10		4		16		36		4		M		R		Y

		203		E		4		2		0		0		5		1		0		3		1		5		10		3		18		23		3		F		R		Y

		205		E		6		2		0		2		4		1		3		1		1		12		7		2		21		23		4		F		R		N

		207		E		2		2		0		1		5		1		0		4		0		3		12		2		17		21		2		F		R		N

		209		E		4		0		0		2		2		2		4		1		1		11		3		3		17		19		2		M		R		N

		211		E		1		2		0		3		1		0		2		1		1		7		4		1		12		19		2		F		L		Y

		215		E		1		2		0		1		3		1		2		0		2		5		5		4		14		18		2		M		R		Y

		217		E		2		2		0		2		4		1		2		2		1		7		8		2		17		18		2		M		R		N

		221		E		3		1		0		1		4		1		0		2		2		5		7		3		15

		225		E		3		1		0		1		3		1		2		1		1		6		5		2		13

		total		E		36		18		0		17		45		14		23		20		11		86		86		29		201

		mean		E		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		391		A		2		3		0		1		2		3		0		2		2		4		7		6		17

		393		A		1		1		0		0		2		4		0		1		4		2		4		8		14

		301		A		0		2		0		0		0		6		0		1		4		0		3		10		13		19		2		F		R		Y

		303		A		0		2		0		0		0		5		0		1		4		1		3		10		14		19		2		M		L		Y

		307		A		0		4		0		0		1		6		1		1		4		1		7		11		19		19		2		M		R		Y

		309		A		1		2		0		0		0		4		0		1		4		1		4		9		14		19		2		F		R		Y

		311		A		1		3		0		1		1		5		1		1		3		4		5		9		18		20		2		M		R		Y

		313		A		2		4		0		1		1		6		0		1		4		4		6		10		20		18		2		F		R		Y

		315		A		0		3		0		0		2		4		0		1		0		0		6		4		10		23		2		F		R		Y

		317		A		1		2		0		0		0		6		0		1		3		1		3		9		13		20		2		F		R		Y

		319		A		1		2		0		2		1		5		0		1		3		3		6		8		17		27		2		M		L		Y

		total		A		9		28		0		5		10		54		2		12		35		21		54		94		169

		mean		A		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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Figure 1: Mean Total Conceptual Items
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Means

		lang		F l+b+g		F l+b		F b+g		P l+b+g		P l+b		P b+g		M l+b+g		M l+b		M b+g		T l+b+g		T l+b		T b+g

		English		4.5		4.5		1.5		6.33		5.17		4.92		4.5		3.58		2.58		16.75		14.33		9.58

		Spanish		4.42		4.42		1.67		5.83		4.17		4.92		4		3.17		2.33		15.33		12.67		9.33

		ASL		3.36		3.36		2.55		6.27		1.36		5.82		4.45		1.27		4.27		15.36		6.82		13.45

				Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		Lexical		Bimodal		Mapped		T T

		English		3		1.5		0		1.42		3.75		1.17		1.92		1.67		0.92		7.17		7.17		2.42		16.75

		Spanish		2.75		1.67		0		0.92		3.25		1.67		1.67		1.5		0.83		6		6.67		2.67		15.33

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36

		old methodology

				Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		Lexical		Bimodal		Gestural		T T

		English		3		1.5		0		1.42		3.75		0		1.92		1.67		0		7.17		7.17		0		14.34

		Spanish		2.75		1.67		0		0.92		3.25		0		1.67		1.5		0		6		6.67		0		12.67

		ASL		0.81		2.55		0		0.45		0.91		4.91		0.18		1.09		3.18		1.91		4.91		8.55		15.36
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