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Abstract. It is a well-documented empirical fact that men and women perform differently in
language tasks involving various semantic categories. The sex-by-category effect has been
reported in several languages and through different tasks. The results of these studies agree that
some semantic categories are preferentially male while others are preferentially female, but which
categories are associated with one gender or the other varies across studies. In our study, we tested
a group of undergraduate native Spanish speakers from Argentina on a written semantic fluency
task. Participants were tested on ten semantic categories, five from the Living Things domain (LT)
and five from the Non-Living Things domain (NLT). While women retrieved more items than
men across categories, differential output was only significant in five categories: animals,
vegetables (LT), furniture and utensils (NLT) for females and tools (NLT) for males.

Keywords: semantic categories, semantic fluency, gender, semantic domains, living things,
non-living things.

Copiano ®epepiko, Pymaramai Jxkyaberra, [Hamom [iero, Kapaen IxyJis,
Bopogincki I:xkepanbain, Manec ®akynno, Maprine3-Ksirinbiio Makapena. Yu icHylOTh
reH/iepHi BiIMiHHOCTI B TecTi HA CEMAHTUYHY OiKy4icTh?

AnoTanisi. 3riIHO 3 EMIIIPUYHUMHU JaHUMH 0aratbox JOCTIIKCHb YOJIOBIKA W IKIHKH
HEOJTHAKOBO BUKOHYIOTh MOBHI 3aB/IaHHSI Ha OCHOBI Pi3HMX CEMaHTUYHUX Karteropiil. I'eHnepHuit
edexT y BHOOp1 KaTeropii mij yac BUKOHAHHS PI3HOMAHITHHX 3aBJaHbh Ha MaTepialli JEKUTbKOX
MOB BX€ JOCHTh BUBYEHUH. Pe3ynmpTaTv IMX OOCTIJKEHb 3aCBIAYMIM, IO JESKI CEeMaHTHYHI
KaTeropii BUJAIOTHCA «UOJIOBIYMMU», a 1HII — «@KIHOYMMH». [IpoTe muTaHHS, 3 SIKOIO CTaTTIO
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ACOIIOETHCA TIEBHA KATEropis, 3aIMIIAE€THCS W JOCI BIIKPUTHM, MO3asK HE Ma€ MEPEKOHIMBHX
EMIIPUYHUX JaHUX. ABTOPHM I[bOTO JOCHI/DKEHHS TMPOBEIM EKCIHEPUMEHT 13 TPYIOI0
ApreHTUHCHKUX CTYJEHTIB — HOCIiB iCIIAHCHKOT MOBH, B SIKOMY BOHH MM B MUCBMOBIH (popmi
BUKOHATH 3aBJaHHA HAa CEeMAaHTUYHY ODKYy4iCTh. YYacHHKaMm OYJIO 3alpONOHOBAaHO IO II'SITh
CEeMaHTHYHUX KaTeropiil 3 po3psay iCTOT Ta HEICTOT. X04a PECIOHACHTH JKIHOYO1 CTaTi i Hajamu
OUTBIITY KUIBKICTH CIIIB 3 PI3HHUX KaTeropiil, 3HauyIll BiAMIHHOCTI 3a(iKCOBAaHO JIUIIE B I’ SITH
kareropisx. Jist skiHOK — 1e Karteropii meapun, osouie (Ha3BH 1CTOT), MebOLi6 i dOMAULHbO2O
Hauunns (Ha3BU HEICTOT), a JIJIS YOJIOBIKIB — KaTeropis incmpymenmie (Ha3BH HEICTOT).

Knarouosi cnosa: cemanmuuni xamezopii, cemanmuyna Oixcydicms, 2eHoep, CeMaHMUYHUL
npocmip, Ha36u ICMOmM, Ha36U HEeICINOM.

Copuano PDegepuxo, Pymaramam JLkyaverra, lanom [umero, Kapaen xyims,
bopoBuncku  Ixepaabaud, Manec @axkynno, Maprune3-Kyntunsé Makapena.
Cy1mecTBYIOT JIM T'eHAePHBbIK OTJINYHS B TeCTe HA CeMAHTHYECKYI0 0eryiocTh?

Annoranus. CorjnacHO SMIOMPUYECKUM JIaHHBIM MHOTHX HCCIIEJOBAaHUM MYXUMHBI U
JKCHILMHBI HEOJAMHAKOBO BBIIIOJIHAIOT PEYEBbIE 3aJaHMsI Ha OCHOBE PA3JIMYHBIX CEMAaHTUYECKUX
kareropuii. ['ennepusiii 3¢pdexkr B BpIOOpE KaTeropuu MpH BHIIOJIHEHWH Pa3IMYHBIX 337ad Ha
MaTepuaje HECKOJBKHMX S3bIKOB YK€ [OCTAaTOYHO H3y4eH. Pe3ynpTarsl 3THX HCCIeI0BaHUI
IIOKA3aJIM, YTO HEKOTOPbIE CEMAHTUYECKHE KATErOPUU — «MYKCKHE», a APYIHMe — (OKCHCKHEY.
OpHako BONpOC, C KAKMM II0JIOM aCCOLMUPYETCS ONPEIECIICHHAs KaTeropus, OCTaeTCs 10 CUX IOp
OTKPBITBIM, ITOCKOJIbKY HE MUMEET YOEIUTEIbHBIX 3MIHUPUYECKUX JAHHBIX. ABTOPBI HACTOSLIETO
UCCJIEOBAaHMSI IIPOBEIM HKCIEPUMEHT C TPYIIION apreHTMHCKUX CTYyJEHTOB — HOCHUTENEH
MCIAHCKOTO SI3bIKa, B KOTOPOM T€ JOJDKHBI OBUIM B MUCHbMEHHOW (hopMe BBHINOJHHUTDH 33aJaHHUE Ha
CEMaHTHUYECKYIO O€ryIocTh. YUaCTHUKAM ObLIO MPEJIOKEHO IO MATh CEMaHTUYECKUX KaTeropuii
13 pa3psija OQYIIEBICHHBIX U HEOIYIIECBICHHBIX NPEAMETOB. XOTS PECIIOHAEHTHI KEHCKOIO 110J1a
U TpeloCTaBUIM OOoJbllee KOJIWYECTBO CJIOB M3 pa3HbBIX KAaTEropuil, 3HAYMMBIC pPasIdYMs
3a(UKCUPOBAHbI TOJIBKO B MATH KaTeropusix. [Ijist >KEHIUH — 3TO KaTETOPUU HCUBOMHBIX, 080Uiel
(omyuIeBeHHBIE TIPEIMETBI), Mebenu U domawnel ymeapu (HEOTyIICBICHHBIC PEAMETHI), a JUIs
MYXUUH — KaTerOpHsl uHcmpymeHmos (HEOAyIICBICHHbBIC TPEIMETHI).

Knrouesvie cnosa: cemanmuueckue kamezopuu, cemanmuieckas 0e2nocmo, 2eHoep,
cemManmu4eckoe npoCmpancmeo, 00yuesIeHHble U HeOOYUleBIeHHbLE NPeOMeNbl.

Introduction

Over the last few years, a vast amount of research in the field of cognitive
science has focused on how the mind stores and processes semantic categories.
Studies conducted with healthy as well as brain-injured patients have led to the
development of some theoretical assumptions that lay the foundations for current
and future research: (i) different semantic categories are stored and processed in
different cortical regions; (ii) a sex-by-category interaction is observed in both
healthy and brain-injured patients.

The first assertion is less controversial than the second (even though it is more
difficult to test empirically), and studies have yielded conflicting results. However,
most researchers agree that living things (LT) and nonliving things (NLT) seem to
be processed by different cortical circuits. Some theories supporting the notion of
sex differences in language processing have suggested the possibility that the sexes
differ in terms of laterality, which would explain the differential performance of
males and females in fluency and naming tasks (Halpern 2012). In a study using
functional neuroimaging to compare and contrast hemispheric activation patterns in
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males and females during an object naming task, Garn et al. (2009) came across two
robust and barely-surprising results: activation was highly similar across genders.
No significant differences or lateralized peaks of activation were observed for males
versus females.

Many more research studies have been conducted to investigate the second
theoretical assumption mentioned above, which is the focus of the current study.
Several studies have shown that men and women show differential performance on
various types of semantic tasks, with the most common being picture naming and
semantic fluency (Halpern 2012), and most report a sex-by-category interaction
(Barbarotto, Laiacona, Macchi & Capitani 2002; Capitani, Laiacona & Barbarotto
1999; Laws 1999, 2004; Laws, Evans, Hodges & McCarthy 1995) . Although some
categories are prominently female and others often appear to be male, these findings
are not consistent across studies. While some authors suggest sex differences appear
in general domains (i.e., women do better with living things and men with artificial
objects), others argue that more subtle differences within categories must be
accounted for. Specifically, plants, fruits, and vegetables (included in LT) and
furniture (included in NLT) are usually defined as female categories and tools and
vehicles (both included in NLT) are usually defined as male categories. The category
of animals is controversial, with some authors attributing it to women and others to
men (Laws 2004; Marra 2007; McKenna & Parry 1994). Capitani et al. (1999)
conducted a fluency task with 266 healthy participants and reported no significant
differences between male and female performance. Scotti et al. (2010) suggested
that the category animals is heterogeneous and that males and females may perform
better on sub-categories within the larger animal category. These authors collected
familiarity ratings from males and females for different subtypes of animals and
found that men seem to have better familiarity with hunted/fished animals only.

For a long time, there have been two opposing lines of thought aiming to
explain the sex-by-category interaction: the first interpretation is based on the
Domain Specific Hypothesis (DSH) (Caramazza & Shelton 1998) and assumes that
the evolution of cortical development produced specialized and dissociated neural
connections for different categories (these authors focused their work on plants,
animals and tools) and that males and females have developed specialized brain
circuits in those specific areas. The second hypothesis maintains that the acquisition
of conceptual representations is experience-dependent and that concepts are
represented in sensory and motor cortical circuits, which are learning-based cell
assemblies. The social and cultural roles men and women have in each society
would account for the difference in the performance on semantic tasks. Gainotti et
al. (2012) asked elderly (60-80 years old) and young (undergraduate students aged
20-30) participants to perform a semantic familiarity task in two modalities: verbal
and pictorial. The authors hypothesized that sex differences would occur among the
elderly participants but not the younger ones, given how social roles have changed
in modern society. Results supported their hypothesis, which suggests that
differences in semantic performance between the sexes are experienced-based. It
should be noted that some authors (Laws 1999) have questioned the validity of
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familiarity tasks, given that several studies have found that women often assign a
higher familiarity rating than men in all categories. We did not focus on that issue
for the current paper but plan to address it in a future investigation.

In line with previous work, the aim of this study was to compare male versus
female performance on a written semantic fluency task including ten categories
from both domains (LT and NLT) and to assess whether differences found in
English speakers would also be observed in native Spanish speakers from
Argentina.

Methods

Subjects. Sixty-four healthy undergraduate participants (32 women and
32 men) took part in this research. The mean age of men was 21 years (SD = 5.94)
and the mean age of women was 21 years (SD = 3.55).

Task. Participants performed a semantic written fluency task in which they had
to write as many items as possible from ten different semantic categories in one
minute. Four categories are included in the LT domain (animals, fruits, vegetables
and body parts) and six in the NLT domain (tools, utensils, furniture, vehicles,
clothing and musical instruments).

Before statistical analyses, the databases for each category were revised and
“cleaned” according to internal criteria. Superordinate categories (i.e., "birds",
“Insects”, “citrus”, “vegetables”, “wind instruments”) were not accepted, and neither
were subtypes (e.g., dog breeds such as Cocker or Siberian, or vegetable subtypes
such as white vs. black potatoes). We also removed all synonyms from the database
and when participants produced them, only the first was kept as a valid response.

Data analysis. To compare differences between semantic domains (LT and
NLT) and genders, we performed a paired t-test. Next, we conducted a repeated
measures ANOVA (2x10) to test for differences between sexes in each of the ten
semantic categories evaluated. Finally, we conducted paired t-tests to detect which
categories resulted in sex differences.

Discussion and results
The first analysis revealed differences between men and women in LT (tez)=
3.34; p= .001), with women performing comparatively better, but no significant
differences were observed in NLT (t 2= 1.01; p=.315). See Table 1.
Table 1
Mean number of items produced and SD for males and females on the different
semantic domains (LT vs. NLT)

Domain Male Female
Mean SD Mean SD

LT 52.72 9.70 60.44 8.72

NLT 62.22 12.72 65.41 12.45
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The second statistical analysis revealed differences between categories within
each gender (F( 62= 4.30; p<.05; Table 2).
Table 2
Mean number of items produced and SD for males and females on the different
semantic categories

Categories Male Female
Mean| SD | Mean| SD
Animals 15.06| 3.68| 18.00| 3.39
Tools 9.13| 3.00| 7.50| 2.27
Fruits 12.91| 3.03| 14.03| 2.78
Musical Instruments 12.38| 2.98| 12.09| 2.53
Vegetables 8.84| 2.84| 11.00| 2.99
Furniture 7.69| 244 9.00| 2.74
Body parts 15.91| 3.49| 17.41| 3.24
Utensils 8.78| 2.47| 10.38| 2.86
Vehicles 11.19| 2.38| 11.88| 2.98
Clothing 13.06| 3.40| 14.56| 3.54

Finally, given the differences observed between domains and categories in the
two statistical analyses reported above, we performed an additional paired t-test to
find out which categories led to sex differences. Results showed that men performed
better than women on tools only (p< .05). Women, on the other hand, performed
better than men on animals (p< .01), vegetables (p< .01), furniture (p< .05) and
utensils (p< .05).

Conclusions

The purpose of this study was to identify semantic differences between men
and women in a written semantic fluency task assessing native Spanish speakers
from Argentina. As reported by other authors (Capitani et al. 1999; Laws 1999,
2004; Marra 2007; McKenna & Parry 1994), there were statistically significant
differences between LT and NLT. While women retrieved more items than men in
both domains, the difference was only significant for LT.

We also observed sex differences in five out of ten categories tested. Within
the category of LTs, women produced relatively more animals and vegetables than
men. Within the NLT domain, men were better at retrieving tools and women were
better at producing furniture and utensils.

Within the LT category, other studies (Capitani et al. 1999; Laws 2004) found
that women perform better on vegetables and fruits. Our results only support the
female advantage for retrieving vegetables. Our data also show a female advantage
for producing animals. This is a controversial category: some studies show that
women perform better with animals, since women tend to be better with LTs (Laws
2000), but other authors have found an advantage for men in this category (Marra
2007; McKenna & Parry 1994). Another complex category is body parts. Some
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authors include this category in the LT domain. In the current study, we did not find
any difference between sexes for body parts.

For the NLT domain, other studies have found that males perform better with
tools (Barbarotto, Laiacona & Capitani 2008; Laws 2004) and females perform
better with furniture (Marra 2007). Our results support these results and also show a
female advantage for retrieving utensils.

Even though other studies with young adults did not find differences between
the sexes (Gainotti, Ciaraffa, Silveri & Marra 2010; Moreno-Matinez 2008), in our
study, there were sex differences among undergraduate students (mean age 21.11;
SD= 4.86). The researchers who did not find differences between the sexes in
younger adults support the experience-dependent hypothesis. Therefore, our results
are at variance with this hypothesis and set the basis for future research testing the
DSH (Caramazza & Shelton 1998).

Barbarotto et al. (2008) found sex differences across categories in healthy
young children and adults using an oral naming task. Male children between 3 and 5
years old, as well as healthy male adults, performed better than their female
counterparts on oral naming of tools and vehicles. There was also an adult female
advantage for fruits and vegetables, which was not observed in children. These
authors suggest that their findings support the DSH (Caramazza & Shelton 1998)
and that the female advantage appears only after puberty as a result of hormonal
changes. This leads us to think that the differences we found in our study could also
be present in children. In the future, we will expand our sample to pre-school and
primary school children as well as high school teenagers using a fluency task. If the
differences we found also appear in children and adolescents, this will provide even
stronger support for the DSH (Caramazza & Shelton 1998).
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