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Abstract
A number of studies point towards an effect of semantic decomposability on latency in 

idiom processing, but none to date have controlled for familial sinistrality. Yet a wealth of 
behavioural evidence suggests that right-handed individuals with left-handed family members 
(FS+) process some aspects of language differently than right-handers without left-handed family 
members (FS-). Crucially, the former group seem to initially process language on a word-by-word 
basis, whereas the latter seem to proceed at the level of the phrase. The hypothesis for the present 
study was that these different processing “strategies” might result in differing latencies for idioms 
of varying decomposability, and for idioms in noncanonical forms (e.g., passivized and 
nominalized). We presented subjects with a series of idioms, literal controls, agrammatical word 
strings, and semantically ill-formed word strings, asking them to decide whether the strings were 
meaningful phrases in English. The data provisionally suggest that FS+ may be more impacted by 
an idiom's decomposablility than FS-. Significantly, though, FS+ are more likely than FS- to 
(incorrectly) accept agrammatical strings, a disparity even more pronounced when the left-handed 
relatives are first-degree; and relative to FS+, FS- show a greatly increased latency to passivized 
literal strings, but not to passivized idioms.



1.1) Familial handedness and language processing

Ever since Pierre Paul Broca's observations of the brains of aphasic patients in the 
1860's provided the first anatomical evidence for the functional localization of language in the 
brain, researchers have sought to further pin down the precise regions of the brain which are 
involved in language production and comprehension. One of the most dominant themes of 
this research has been the assumption that, at least in right-handed people, most language-
related activity occurs in the left hemisphere of the brain; this has become almost a truism, 
even penetrating into popular culture. This picture began to change when the Soviet 
neuropsychologist Alexander Luria, reporting on his studies of aphasic patients, noticed that 
left-hemisphere damaged right-handers who had left-handed relatives recovered more rapidly 
from aphasia than those who had only right-handed relatives. Luria concluded that language in 
these patients was therefore distributed bilaterally in the brains of these “familial sinistrals,” at  
least to a greater extent than in the brains of “familial dextrals” (Luria, 1970). Recent FMRI 
and EEG studies have confirm that these two groups do indeed differ in the extent of 
lateralization of brain activity during language processing (see for instance Hancock and Bever,  
2010). 

In addition, evidence from a number of behavioural studies has converged to the effect 
that right-handed individuals with left-handed relatives (FS+) initially process language on a 
word-by-word basis, whereas right-handed individuals without left-handed relatives (FS-)1 are 
more attuned to grammatical structures. For example, Bever, Carrithers, and Townsend (1989b) 
reported that FS- individuals show a greater latency in deciding whether an intervening probe 
phrase is related in meaning to a subordinate clause presented without a following main clause, 
as in (1), than they do in deciding whether the probe phrase is related in meaning to a presented 
main clause, as in (2).

1) 'Though Harry called up Bill yesterday'–[beep]–'talk on phone'
2) Harry called up Bill yesterday'–[beep]–'talk on phone'

FS+ individuals showed similar latencies in both cases, supporting the notion that they 
1 Earlier works, such as Bever et al. 1989, used “LHF” to refer to right-handers with familial sinistrality and “RHF” to 

refer to those with purely dextral family backgrounds. Hancock (2013) uses NHR (non-right handed) to refer to FS+, 
which may be preferable for a variety of reasons having to do with self-reporting of familial sinistrality.  



depend less on analysis-by-clause in processing. Presumably, FS- individuals hold the 
interpretation of a subordinate clause in abeyance until a main clause appears, but FS+ 
individuals are able to access the semantic information in the subordinate clause right away. 

And in a visual priming experiment, Burgess and Bever (1989) primed probe words such 
as “LILY” with either words in the same semantic category, such as “ROSE,” or conceptually
associated words, such as “POND.” They found a significant associative priming effect on FS+
individuals, along with very little category priming; the opposite was true for FS- individuals,
though it was less marked of a difference in this group. It seems that FS+ individuals access
conceptual information about a word more readily than grammatically-encoded information, such
as semantic category.

Finally, in a study on canonical vs. noncanonical assignment of thematic roles (i.e., active
vs. passive sentences), Carrithers, Townsend, and Bever (1988) found that FS- individuals have a 
greater latency in comprehending passive sentences, in which the agent and patient are reversed 
and so the expected Agent-Verb-Patient order is not present. The response times of FS+ 
individuals were not affected. This suggests that FS- individuals are more sensitive to canonical 
grammatical patterns.

1.2) Familial sinistrality as a continuum

In the context of efforts to determine the genetic basis of sinistrality, the question of how 
precisely to determine an individual's familial sinistrality has recently gained more attention. 
Sinistrality has a fairly low rate of heritability, probably below 27%, and a complex of genes 
are likely involved. In lieu of specific genetic markers or observable phenotypes for sinistrality, 
Hancock (2012) has worked out a promising multifactorial model which estimates an individual's 
“genetic load” of sinistrality, meant to serve as a proxy for the likelihood that they might have 
been born left-handed; this model has been shown to be predictive of certain resting (non-task-
related) EEG spectra and interhemispheric connectivity within FS+ as a group (Hancock, 2012, 
2013). 

It stands to reason that distributions based on this non-dichotomous approach might also 
be predictive of linguistic behaviour, as well. Given the time constraints involved in this study, 
however, it was decided that FS+ as a group would be subdivided into two categories: right-
handers who report at least one first-degree left-handed or ambidextrous relative (sibling or 



parent), who I refer to as *FS++, and those who report only a second-degree LH relative (uncle, 
aunt, or grandparent), who I refer to as *Fs+2. It is hoped that this subcategorization will capture 
any tendency towards an effect of relative genetic load, serving perhaps as a proxy to the proxy.

2.1) The question of the compositionality of idioms

The nuances of how to account for idioms in a generative grammar have been debated for 
decades, almost since Chomsky first nailed his theses on the wall of behaviourism. The issue is 
that idioms appear to violate Frege's Principle of Compositionality (roughly: the meaning of a 
phrase can be computed from the individual meanings of its individual lexical items, i.e., word-
level semantics, and the rules according to which they're combined, i.e., phrase-level 
morphosyntax). If the meanings of idiomatic phrases are unanalyzable in the sense that they're 
uncomputable from their parts (synchronically-speaking, at least), children must learn them as 
words are learned, by rote. Under this view, idioms are stored separately from their components 
in the lexicon, and inserted as “package deals” at the same point in the derivation that other 
lexemes are inserted. But how then are we to account for syntactic variants of idioms? Surely spill  
the beans is not learned separately or listed separately in the lexicon from alternate forms such as 
the beans were spilled or the spilling of the beans. (This quandary has been often adduced as an 
argument for transformations and against the direct generation of surface structures; see section 4 
of Nunberg, 1994, for a brief review.) More problematically, some idioms appear to retain their 
idiomatic meaning in noncanonical forms such as the passive, and some do not. Attempts to 
resolve this, such as Fraser (1970)'s “frozenness hierarchy,” have by and large not held up to 
scrutiny.

This is the background against which Nunberg (1978) contested the notion that idioms are 
unanalyzable across the board. Nunberg argued that the syntactic productivity of an idiom is at 
least in part determinable from the extent of its semantic decomposability, i.e., the extent to 
which its individual parts contribute meaningfully to the overall interpretation of the idiom. 
Under this paradigm, an idiom like kick the bucket is considered to be semantically 
nondecomposable, as its parts cannot be mapped independently to pieces of its literal referent3 
“die.” An idiom like spill the beans, however, is considered to be semantically decomposable 
because spill can be mapped to “reveal” and beans can be mapped to “secret.” Nunberg, and later 
2 The asterisks indicate that reference is being made to a subgroup of FS+.
3 In the view of Newmeyer (1974), which I think is the correct one, this is because the literal referent is intransitive.



Gibbs and Nayak (1989), made a further distinction: idioms such as spill the beans or play with  
fire are “abnormally decomposable” in that the mapping depends on a “conventional metaphor4” 
between idiom component and literal referent; idioms such as pop the question and pull some  
strings, on the other hand, are “normally decomposable” in that the idiomatic component and its 
referent are in the same “semantic field” and the mapping depends on either a paradigmatic or 
syntagmatic (i.e., metonymic) relationship between the two. 

Nunberg (1978) claimed that only normally decomposable idioms are amenable to 
passivization. If the syntactic productivity of an idiom depends on both its being semantically 
decomposable and on the nature of its decomposability (normal v. abnormal), and if then only 
nondecomposable and abnormally decomposable idioms are syntactically frozen, then perhaps 
only these latter categories are listed separately in the lexicon. Behavioural evidence for this 
should not be hard to obtain, but a number of methodological issues stand in the way, as we will 
see.

2.2) The effects of semantic decomposability and syntactic frozenness on idiom processing

In a phrasal decision task, Gibbs and Gonzales (1985) sought to determine ease of lexical 
access to syntactically frozen and syntactically productive idioms. Their results suggested that 
syntactically frozen idioms are accessed most rapidly, followed by syntactically productive idioms 
and then literal control strings. They reasoned that if syntactically frozen idioms are stored in the 
lexicon but syntactically productive ones are not, the former should be more readily accessed and 
thus recognized more quickly, as no compositional analysis need take place. 

Having first established a correlation between syntactic productivity and decomposability 
through a series of acceptability judgement tasks (Gibbs & Nayak, 1989), Gibbs, Nayak, and 
Cutting (1989) used another phrasal decision task to test latency to the different classes of idioms.
Expecting to find a relatively low latency to nondecomposable idioms, they instead found the 
opposite: the greatest latency to semantically nondecomposable idioms, both as compared to their 
literal control strings and as compared to semantically decomposable idioms. In this experiment, 
the mean latency to normally and abnormally decomposable idioms was approximately equal.

Reassessing the data from Gibbs and Gonzalez (1985), Gibbs et al. (1989) found 
approximately the same pattern, with nondecomposable idioms producing the greatest latency, 
4 The terms “conventional metaphor,” “semantic field,” “paradigmatic,” and “syntagmatic” as used here are taken from 

Gibbs & Nayak (1989); Nunberg (1978) uses various circumlocutions which amount to the same notions.



followed by control strings and then by decomposable idioms; this time, however, latency was 
lower to abnormally decomposable idioms than normally decomposable idioms. Their 
explanation for this seeming disconnect is that although semantically nondecomposable idioms 
do tend to be more syntactically frozen, a good number of syntactically frozen idioms are in fact 
abnormally decomposable, and so the latencies in Gibbs and Gonzalez (1985) averaged out to be 
less than those to normally decomposable, syntactically productive idioms. They concluded that 
people generally perform a compositional analysis5 of idioms during processing; in 
nondecomposable idioms, this analysis comes up empty and so delays recognition of the idiom, 
whereas this same compositional analysis aids in the processing of decomposable idioms. 
Therefore, it is an idiom's lack of decomposability which causes longer response times, not 
syntactic frozenness per se. 

3.1 Aims and expectations of this study

The impetus for the present study was the hypothesis that right-handed subjects of varying 
familial sinistrality might have different “strategies” in comprehending idioms. For example, the 
typical FS+ “strategy” of analyzing phrases on a word-by-word basis might result in their 
comprehending nondecomposable idioms more readily than FS- individuals, as they would be
relatively unencumbered by the initial compositional analysis of their FS- counterparts. For the 
same reason, we might see a processing advantage for FS- when it comes to decomposable 
idioms.

As for syntactic variants, the latency of FS+ subjects should be unaffected by the 
passivization and nominalization of idioms (allowing for the greater lengths of these phrases 
compared to canonical-form idioms), whereas FS- should take slightly longer to process these 
variants, as previous studies (e.g., Carrithers et al. 1988) have found for literal language.

Finally, some scaling as a function of relative sinistrality was expected, i.e., any effect that 
holds for FS+ might hold more strongly for *FS++ (those with a LH parent or sibling) and more 
weakly for *Fs+ (those with a LH aunt, uncle, or grandparent).

5 Although they take pains to point out that a compositional analysis which recognizes that the parts of an idiom play 
independent roles in its interpretation is not the same as a literal analysis, in which the meanings of these parts are 
accessed.



3.2 Methods and Procedures

Subjects. Thirty-nine students recruited from undergraduate linguistics classes at the University of 
Arizona participated in the experiment and received experimental course credit. However, four 
subjects were eliminated because of error rates over 35%, and one subject was eliminated for 
being left-handed. Only the thirty-four right-handed subjects whose data was usable will be 
referred to in what follows. 

Gender, personal handedness, and familial handedness were self-reported on a 
questionnaire. Twenty-four subjects reported at least one left-handed family member (FS+); of 
these, 15 reported a left-handed parent or sibling (*FS++) and 9 reported only a left-handed aunt, 
uncle, or grandparent (*Fs+). Ten reported only right-handed relatives (FS-)6.  Eight subjects were 
male, and 26 were female. Of the male subjects, four reported as *FS++, two as *Fs+, and two as 
FS-; of the female subjects, eleven reported as *FS++, seven as *Fs+, and eight as FS-.

Materials. The stimuli consisted of 128 word strings divided into four lists; a given subject was 
therefore exposed to 32 stimuli (not including practice items). Half of these stimuli were 
experimental targets, either idioms or literal controls; another quarter were agrammatical word 
strings (e.g., eat this pears), and another quarter were semantically ill-formed but grammatical 
strings (bite the song). The agrammatical strings were designed to be unacceptable as the result of 
bad morphosyntax only (such as a singular determiner followed by a plural noun), and were 
semantically well-formed. The semantically ill-formed strings, on the other hand, had correct 
morphosyntax (inflections, agreement, etc.) but violated the selectional restrictions of the verb 
(e.g., an animate noun phrase occurring following a verb that selects for an inanimate noun).

One quarter of the stimuli were passivized (some strings were pulled), and another quarter 
were nominalized (the stealing of the limelight); the rest appeared in canonical form (usually 
Verb, Determiner, Noun). Each list contained (and thus each subject was exposed to) four 
canonical-form strings in each of the four categories (idiom, literal, agrammatical, semantically ill-
formed) for a total of 16 canonical form strings, as well as to 2 passivized and 2 nominalized 
strings across the four categories for a total of 8 passivized and 8 nominalized strings. 

6 Previous studies have established that FS+ and FS- are roughly equally represented in the population at large; the fact 
that a majority of subjects in the present study were FS+ is probably attributable to the way in which the study was 
advertised on the Linguistics Experiments website, ie., as “Idiom Processing and Familial Handedness. ” The 
supposition is that right-hander students with left-handers in their family were just more interested in this study than 
students from a purely dextral family background.



Of the 32 idioms, 12 were normally decomposable, 9 were abnormally decomposable, and 
11 were nondecomposable. The decomposability classifications of these idioms were drawn from 
either Gibbs et al. (1989), Gibbs and Nayak (1989), or Nunberg (1978).  Each list contained an 
approximately equal number of idioms from each of these three groups, although there was some 
variation.

Design. Each subject was randomly assigned to one of four groups, each of which was presented 
with one of the four lists. In the end, after subject-rejection, two of the groups consisted of nine 
subjects each, and the other two consisted of eight each. 

Procedure. Subjects were tested individually, over the course of six weeks. Using the DMDX 
software developed at the University of Arizona7 for presenting stimuli and recording response 
times, the 32 word strings were randomly presented in lowercase letters on the monitor of an 
IBM desktop computer in a small room in the Bever Language and Cognition Lab. Subjects were 
instructed, both orally and by on-screen instructions, to decide “both quickly and accurately” 
whether the words displayed formed “a meaningful phrase in English,” and to indicate their 
decisions by depressing either the left shift button (labelled “NO”) or the right shift button 
(labelled “YES”). A fixation point consisting of five asterisks (“*****”) was displayed on the screen 
for 1.67 seconds, followed immediately by the stimulus (also displayed for 1.67 seconds), followed 
by a blank screen displayed for 2.33 seconds, followed by the next stimulus. Response time was 
measured from the onset of the stimulus. After eight practice items, consisting of two instances of 
each of the four categories (idiom, literal control, agrammatical string, semantically ill-formed 
string), the 32 word strings were presented in a random order.

3.3 Results and Discussion. 

During initial analysis, correct responses past 2.0 standard deviations were counted as 
errors. Certain patterns emerged under this analysis which disappeared under a more liberal 
approach, i.e., including all correct reaction times but truncating the longest responses (past 2.5 
standard deviations from the subject mean) to the 2.5 value; nonetheless, it was decided that 
truncating the data was the best way to deal with outliers. Unless otherwise noted, all discussions 

7 By Ken and Jonathan Forster.



and tables that follow deal with the data as derived from this truncated approach.  
As previously mentioned, four subjects were eliminated for error rates to experimental 

targets over 35%. Error rates by condition, particularly when considering correct NO responses, 
were unexpectedly significant; Table 1 summarizes these results (expressed as percent correct 
rates): 

All subjects FS+ FS- *FS++ *Fs+

Correct YES 81.7% 81.9% 81.3% 81.4% 82.6%

   Idioms 82.5% 83.1% 81.3% 80.5% 87.3%

   Literal controls 80.9% 80.7% 81.3% 82.4% 78.1%

Correct NO 79.7% 77.3% 85.5% 74.7% 81.7%

   Agrammatical strings 73.4% 70.3% 81.0% 66.9% 76.1%

   Ill-formed strings 86.0% 84.3% 90.0% 82.5% 87.3%

Table 1: Percent Correct Rates 

All groups achieved approximately equal percent correct rates to experimental targets 
(idioms and literal controls), with a slight disparity for *Fs+, who were better at correctly 
accepting idioms than they were at literal controls. FS- were better than other groups at correctly 
rejecting nontargets; this pattern is apparent in the semantically ill-formed condition, but only 
reached statistical significance in the agrammatical condition. Due to the relatively small sample 
size and thus the unlikelihood of a normal distribution, a two-tailed Fisher exact test was chosen 
to precisely determine the p value. Difference scores were established for each subject by 
subtracting each subject's percent correct rate in the agrammatical condition from their percent 
correct rates in the literal control condition. The criterion chosen to divide the distributions was 
+12.5%; the probabilities were computed with an online calculator (Lowry).

FS+ as a group (all right-handers with LH relatives) showed a greater difference from the 
expected distribution than did FS- (Fisher exact = .034, two-tailed), as did *FS++ as a group 
compared with FS- (Fisher exact = .020, two-tailed), although there was only a trend between *Fs+ 
and FS- (Fisher exact = .086, two-tailed). It seems that FS+, and in particular *FS++, are 
significantly more likely to interpret as “meaningful” agrammatical word strings than are FS-, 
which concords with previous observations that FS- are more sensitive overall to grammatical 



structures. This effect is apparently augmented when the relative degree of familial sinistrality is 
taken into consideration; right-handers with a left-handed parent or sibling correctly rejected only 
66.9% of agrammatical strings, whereas right-handers whose left-handed relative is more distant 
correctly rejected 76.1%, and right-handers without any left-handed relatives correctly rejected 
81%. 

Overall, FS+ were slower than FS- across almost all conditions, to the tune of 105 
milliseconds on idioms and 46 milliseconds on controls. Much of this difference was due to *Fs+, 
who generally had the highest mean latencies of the three groups. But as the group sizes were not 
equal, and none were large enough to approach a normal distribution, comparisons of raw mean 
latencies to different conditions between groups might be misleading, and so no such analysis was 
performed. Instead, mean latencies to different conditions within groups are compared to one 
another in what follows, and “added latency” over and above the more basic condition is 
compared between groups8.

The latencies to canonical-form, passivized, and nominalized idioms and controls are 
reported in Table 2. Previous studies have found an increased latency to passivized (literal) 
phrases for FS-, but not for FS+, a result which seems to have been replicated here. On average, 
FS- took 368 milliseconds longer to process passivized literal phrasess than canonical-form 
literals. Some of this added latency may be attributable to the greater average length of passivized 
strings; canonical-form controls averaged 3 words and 14.6 characters, while the passivized 
controls averaged 4.1 words and 22.1 characters. However, while the nominalized controls 
averaged even higher, at 5 words and 23.6 characters, the added latency to nominalized controls 
was only 205 ms for FS- and 187 for FS+. It is therefore tempting to surmise that the added 
character lengths of passivized and nominalized controls increased reaction times over and above 
canonical-form controls somewhere on the order of 150 to 200 ms.

8 In considering added latency to syntactic variants of idioms and controls, the “basic” condition is taken to be the 
canonical-form (Verb-Determiner-Patient). This is somewhat more difficult to do when considering idioms by 
decomposability, as there is no obvious baseline (i.e., all idioms belong to one group or another), other than literal 
controls.



All subjects FS+ FS- *FS++ *Fs+

Canonical-form idioms 932 958 866 940 984

Canonical-form literal controls 916 941 859 900 1013

Passivized idioms 1091 1132 970 1076 1229

Passivized literal controls 1185 1169 1227 1076 1355

Nominalized idioms 1080 1104 1029 1063 1176

Nominalized literal controls 1108 1128 1064 1115 1148

Table 2: Mean latencies (in milliseconds) for canonical and transformed idioms and controls 
Turning to latencies on idioms, however, we see that FS- verified passivized idioms with 

an added latency of only 104 ms over and above canonical-form idioms, as opposed to the 368 ms 
disparity for literal controls mentioned above (for FS+, the added latency to passivized idioms was 
174). This unexpected result suggests that the characteristically increased latency for FS- in 
processing passivized phrases is somehow obviated by the recognition of an idiom.

Once again, we used a two-tailed Fisher exact test to probe the significance of this 
observation. Difference scores were established for each subject by subtracting each subject's 
mean latency to passivized idioms from their mean latency to passivized literal controls. The 
criterion chosen to divide the distributions was -121 milliseconds. All difference scores for FS- 
were above this criterion, whereas the difference scores for the other groups were roughly evenly 
divided. The results show a significant disparity from the expected results in the differences 
between FS+ as a group and FS- ((Fisher exact = .029, two-tailed), as well as between *FS++ and 
FS- (Fisher exact = .046, two-tailed). No significant difference was found between *FS++ and *Fs+ 
or between *Fs+ and FS-, suggesting again that behaviourally, *Fs+ are midway between *FS++ 
and FS-.  

Finally, we turn to mean latencies of idioms by decomposability, represented in Tables 3 
and 4; the results fall short of significance, but as this question was the main impetus behind the 
study, some consideration is due. Table 3 reports mean latencies for all idioms and controls. 
Gibbs et al. (1989), however, used only canonical-form stimuli, and so for the purposes of 
comparison, Table 4 reports mean latencies to only canonical-form idioms and controls.



All subjects FS+ FS- *FS++ *Fs+

Normally decomposable idioms 983 1007 914 996 1024

Abnormally decomposable idioms 987 1025 904 978 1085

Nondecomposable idioms 1047 1080 974 1034 1160

Literal controls 1026 1040 994 985 1134

Table 3: All idioms and literal controls, by decomposability

When all subjects are considered as one group, we see roughly the same pattern as Gibbs 
et al. (1989) found: decomposable idioms with the lowest latency, followed by literal controls,  
followed by nondecomposable idioms. But when transformed idioms are factored out (Table 4), 
considerable variation in the extent to which decomposability appears to impact processing is 
apparent among the different sinistrality groups: for *FS++, the spread in mean latencies between 
the lowest and highest conditions is 132 ms; for *Fs+, the spread is 70 ms; for FS-, the spread is 
only 54. Under the more conservative, “pruned” analysis of the data9, the spread for *FS++ was 
161, the spread for *Fs+ was 70, and the spread for FS- was a mere 18 milliseconds. So there 
appears to be a trend towards an increasing effect of decomposability as a function of sinistrality, 
but of course further research is needed.

All subjects FS+ FS- *FS++ *Fs+

Normally decomposable idioms 926 952 841 953 951

Abnormally decomposable idioms 892 912 853 851 986

Nondecomposable idioms 965 998 895 983 1021

Literal controls 916 941 859 900 1013

Table 4: Canonical-form idioms and literal controls, by decomposability

9 As mentioned above, responses over 2.0 standard deviations were judged to be errors in the first analysis of the data, and 
excised from further analysis. Although this approach was ultimately put aside in favor of truncating data over 2.5 
standard deviations to the 2.5 value, it is my suspicion that further studies with more subjects will find a negligible effect 
of decomposability on FS-.



4.1 General Discussion
Whether familial sinistrality has any effect on latency in processing idioms of varying 

decomposability is still an open question. But the trend suggesting that sinistrality correlates with 
an increased sensitivity to decomposability has a certain logic to it, albeit not the hypothesized 
one. If *FS++ do in fact show an increased latency to nondecomposable idioms, it may be because 
their initial word-by-word analysis is somehow hindered by their recognition that these idioms 
are not composed of individually combining lexemes, but rather collocations with fixed variables. 
There is evidence that FS+ may have a disadvantage when lexemes are poorly segregated: in an 
auditory word segregation study, Iverson and Bever (1989) found that the comprehension of FS+ 
is aided when closed-class function words (auxiliaries, prepositions, etc.) in a series of sentences 
are presented in one ear and content words are presented in the other, whereas FS- had an 
advantage in the condition where all words were presented to the same ear. In other words, FS+ 
do best when words are segregated, but FS- do best when they're congregated10, an effect which 
may have some impact on idiom processing.

One of the predictions of this study was that FS- would show a greatly increased latency to 
passivized and nominalized idioms, as they do with literal passives. But as we have seen, this 
processing difficulty does not extend to idioms. Presumably this indicates that FS- are able to 
recognize these phrases as idioms before a derivational analysis is complete. Why this effect is 
limited to passivized idioms, and does not extend to nominalized idioms, is not entirely clear; it 
may say something about the special status of thematic roles in language processing in general. 
Further studies using as stimuli a broader range of passivized and nominalized idioms as well as 
idioms in other configurations may shed some useful light on this question.

The differences in error rates between the sinistrality groups constituted the most 
surprising results to emerge from the data. The intention behind including two categories of 
unacceptable strings was to keep subjects looking for both morphosyntactic conflicts and 
semantic violations, as opposed to just scanning for one or the other. It was hoped this would 
help ensure that subjects would verify the experimental targets in a relatively natural manner, as 
opposed to falling into “idiom processing mode,” so to speak. As no results were expected for 
these conditions, none were projected. So what are we to make of these disparities?
10 This raises the question of whether judgements about the relative decomposability of idioms would hold across 

sinistrality groups; perhaps some of the idioms that are nondecomposable for FS+ are decomposable for FS- or vice 
versa. Or perhaps decomposability varies so much that it may as well be considered to be idiolectal. This is just one of 
many methodological issues facing future studies of decomposability.



A first glance at the results in the agrammatical condition might suggest that FS+ simply 
have a looser interpretation of what constitutes correct morphosyntax. This would be extremely 
unlikely, of course. What the disparity in the agrammatical condition indicates, I believe, is a 
tendency for FS+ (and particularly *FS++) to access the meanings of individual words to a greater 
extent than FS-. This may be because their “meaning detector” (to coin a phrase) is either faster 
(under a parallel process model) or operates first (under a serial process model). In other words, 
FS+ are (at least 30% of the time) accessing the meanings of the individual words first, which 
biases the intensity of their subsequent search for morphosyntactic abnormalities. FS-, on the 
other hand, may be accessing the grammatical information (such as verbal inflection and number 
agreement) first (or more quickly), and only subsequently beginning (or finishing) the processing 
of the individual words' meanings. 

The trend towards a disparity in error rates in the semantically ill-formed condition 
(although not statistically significant here) may have a similar explanation. Although violations of 
selectional restrictions are usually thought of as semantic violations (hence “anomalous,” 
“semantically ill-formed”), selectional restrictions in fact constitute lexically stipulated information 
about how words fit together into phrases. It may be that FS- have an advantage in this, as well.  
Further studies should focus on how the sinistrality groups deal with phrases that are 
unacceptable for a variety of reasons.

Finally, I believe the potpourri of different conditions in this study in which both 
significant and merely suggestive variation is apparent within the group of individuals with 
familial sinistrality justifies a strong recommendation: future language processing studies of all 
kinds should consider not only whether subjects come from a sinistral background, but also the 
degree of sinistrality. The noncategorical estimates of latent sinistrality now available under the 
multifactorial model designed by Hancock (2013) may well be predictive of all sorts of language 
behaviour. At the very least, researchers should consider using more than two categories to assess 
whether some of their subjects might demonstrate significantly different processing from one 
another. 

Although the language faculty in and of itself is probably identical in toto across the 
human species, its functional localization in the brain (in particular, the degree of lateralization 
across the hemispheres) seems to depend at least in part on heritable factors which have 
correlates in the motor system (i.e., phenotypic handedness). It seems as if the human brain 
knows more than one way to skin a cat, and we are just beginning to figure out what they are.
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