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Background: This study examined the effect of bilingualism on the processing
of clustering and switching in verbal fluency tasks in Farsi-Balochi bilinguals.
Because of our little information about bilingualism effect on verbal fluency
performance, and given the importance of this skill, the aim of the present
research is to explore the verbal fluency performance of Farsi-Balochi bilinguals.
Methods: This was a cross-sectional, descriptive-analytical study. Ninety
participants entered this study, including 45 Farsi monolinguals and 45 FarsiBalochi bilinguals. All participants were male university students between the
ages of 18 to 24 years. Verbal fluency tests were performed and the clustering
and switching scores were calculated. Data were analyzed in SPSS-16 software.
Results: The monolingual group obtained a score of 32.84 in the total semantic
fluency task and 24.13 in the phonemic fluency task, while the bilingual group
obtained 30.70 in the semantic task and 29.37 in the phonemic task. The number
of switches between the clusters and the mean cluster size were 35.82 and 2.6 in
the monolingual group and 38.65 and 2.26 in the bilingual group, respectively.
The difference between groups in phonemic fluency, phonemic switching, and
semantic clustering was significant (P˂0.05).
Conclusion: The bilingual group performed better in phonemic fluency and
switched more between the clusters. Meanwhile, the monolinguals produced
more words in each cluster than the bilinguals.
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Introduction
Verbal fluency performance is a word retrieval
ability that is dependent on language [1] and executive
processing [2]. Verbal fluency performance depends on
cognitive flexibility, inhibition skills, vocabulary span,
and vocabulary search strategies [3, 4]. This performance
is evaluated using the verbal fluency test, which consists
of two subtests (semantic fluency and phonemic fluency).
In this test, the participant is required to express words
from a particular semantic or phonemic class within a
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given time, usually one minute [5]. Semantic fluency
performance is strongly correlated with language ability
[6], while phonemic fluency is significantly correlated
with executive functioning [3]. Based on psycholinguistic
models, words are retrieved primarily on the basis of
semantic representation [7]. The semantic fluency task
has this advantage that the respondents are required to
produce words on the basis of semantic relationships
[3]. In the phonemic fluency task, however, words are
retrieved on the basis of phonologic relationships, which
is not a common strategy. Studies in this field have shown
that the phonemic fluency task requires executive control
demands [3].
Troyer et al. [8] proposed a method for scoring the
verbal fluency test based on the clustering of words
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and switching between the clusters. They suggested
that words are produced in semantic or phonemic
subcategories, and when the production of words from
one subcategory is completed, the subject switches to
another subcategory [8]. Switching is a cognitive task,
while phonemic clustering is a language-related task and
semantic clustering is a verbal semantic-memory task [9].
Verbal fluency performance is influenced by several
factors, including gender [10], age [11, 12], education
[4], culture [13], language, and bilingualism [14]. Some
studies have suggested that semantic fluency performance
is influenced by both age [15] and education [4], while
phonemic fluency performance is influenced by education
[4] and bilingualism [15]. Furthermore, some studies
have shown that clustering performance and switching
performance are influenced by gender, as women make
more switches than men, while men use large cluster
sizes [10, 16]. Semantic fluency performance has been
shown to deteriorate with age; meanwhile, semantic and
phonemic verbal fluency tasks improve with education
[4]. Furthermore, some studies have shown that semantic
fluency performance is lower in bilingual adults, while
phonemic fluency performance is not different between
bilingual and monolingual adults [4, 17, 18]. One study
also reported higher phonemic fluency performance
in bilinguals, while there were no differences in
semantic fluency performance between bilinguals and
monolinguals [19]. Another study showed that there are
differences between bilingual and monolingual adults
in both semantic and phonemic fluency, as bilingual
adult speakers had a lower performance compared to
monolinguals [20]. As for children, semantic fluency was
shown to be lower in bilingual children, while phonemic
fluency was better in them compared to monolingual
children [3, 17]. The poorer performance of bilingual
children in semantic fluency performance appears to
be due to the lower vocabulary in bilingual compared
to monolingual children [3]. The researchers’ review
of literature did not show any studies on the subject of
switching and clustering strategies in bilingualism.
Despite the practicality and importance of the verbal
fluency test, there has been little research and much
ambiguous information on the verbal fluency performance
of bilingual speakers. Therefore, this study sought to
investigate the effect of bilingualism on the verbal
fluency performance of Persian-Balochi adults. Because
bilinguals have less vocabulary than monolinguals [21]
as well as a lower word retrieval ability [22], one cannot
predict how they will perform on the phonemic fluency
task. Given the lack of studies on this subject in PersianBalochi bilinguals, the present study may be a good
starting point for further research in this area.
Methods
Design
This cross-sectional, descriptive-analytical study
was conducted on two groups matched in terms of
age, education, and gender using pair matching. All
participants filled out the consent form before entering
the study.
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Participants
Ninety participants entered this study and were assigned
to two groups: monolingual (n=45) and bilingual (n=45).
The inclusion criteria for both groups were: being a male
university student aged 18-24 years with a Mini-Mental
State Exam (MMSE) test score ≥24 and being right-handed.
The inclusion criteria for the monolingual group consisted
of having Farsi as their own and their parents’ native (first)
language. For the bilingual group, the inclusion criteria
consisted of self-reported bilingualism (score ≥4 in all four
domains of the Fisherman and Cooper [24] scale in both
Farsi and Balochi languages), being born and raised in a
Farsi-Balochi region (Sistan and Baluchistan Province),
and having Farsi-Balochi as their parents’ native language.
The exclusion criteria for both groups were having a
history of alcohol consumption, drug addiction, head
injury, stroke, epilepsy or other neurological diseases, or
taking antidepressant medications.
Measures
The MMSE [23] was administered to evaluate each
participant’s cognitive status. A five-point self-rating
scale (the Fisherman and Cooper scale) [24] was also
used to evaluate the degree of bilingualism [24].
The verbal fluency test [5] that has two subtests
(phonemic fluency and semantic fluency) was performed.
In the phonemic fluency subtest, the participants were
requested to name words that begin with a particular
letter (such as “Sh”, “A”, or “S”) over one minute. For the
semantic fluency subtest, the participants were requested to
name words from a specific category (such as animals or
fruits). The examiner recorded their responses. For scoring
test results, participants’ responses were categorized in
clusters based on the standard manual of the test [5]. For
this purpose, the total number of words for each subtest
was counted. Then, for the semantic fluency section, words
within each category (animals/fruits) were categorized in
terms of their categorization method (birds, aquatics …/
citrus, dried fruits …). The categories and subcategories of
each section are explained in the verbal fluency test manual
[5]. This procedure was repeated for the phonemic fluency
section in that words were categorized for each letter
(Sh, A, S) in terms of their phonological features within
a proper cluster. The number of switches is equal to the
number of clusters minus one, and the cluster size is equal
to the number of words within each cluster minus one;
finally, the mean cluster size is equal to the total cluster
size divided by the number of clusters.
Data Analysis
Statistical analyses of the data were performed in SPSS
(version 16.0. Chicago, SPSS, Inc.). The Shapiro-Wilk
test was used to examine the distribution of the data.
The independent t-test was performed for normallydistributed data and Mann-Whitney’s U-test for the nonnormally-distributed data.
Results
Participant Characteristics
The 45 monolingual and 45 bilingual participants of
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Table 1: Verbal fluency test results
Total naming
Verbal fluency
Semantic fluency
Phonemic fluency
Mean cluster size
Semantic clustering
Phonemic clustering
Total clustering
Switching
Semantic switching
Phonemic switching
Total

Monolingual group

Bilingual group

P value

56.73 (Mean)
32.84 (Mean)
24.13(Mean)

59.84 (Mean)
30.70 (Mean)
29.37 (Mean)

0.067
0.661
0.002*

1.7 (Mean)
0.85 (Mean)
2.6 (Mean)

1.50 (Mean)
0.76 (Mean)
2.26 (Mean)

0.005*
0.649
0.027*

15.24 (Mean)
17.20 (Mean)
35.82 (Mean)

16.58 (Mean)
22.14 (Mean)
38.65 (Mean)

0.09
0.001*
0.005*

the study were matched in terms of age, gender, and
education using paired matching. The participants had a
mean age of 21 years (range: 18 to 24 years), a mean
number of years of formal education equal to 15, and a
mean MMSE score of 28. All the Farsi-Balochi speakers
rated themselves as proficient in both languages (scores
greater than 4 in all domains of both languages).
Data Analysis Results
Table 1 presents the details of the participants’ verbal
fluency performance. There was no difference between
groups in total semantic fluency (P˃0.05). But, in
total phonemic fluency, the bilingual group obtained
significantly higher scores than the monolingual group
(P˂0.05).
The monolingual group generated significantly more
words in each cluster and, therefore, obtained higher
scores in terms of the mean cluster size (P˂0.05). In
each subtest, the monolingual group placed significantly
more words into the semantic clusters (P˂0.05), but the
difference between the two groups was not significant in
terms of phonemic clustering processing (P˃0.05).
The monolingual group generated significantly more
words in each cluster and, therefore, obtained higher
scores in terms of the mean cluster size (P˂0.05). In
each subtest, there was no difference between groups in
switching between semantic clusters (P˃0.05); however,
the bilingual group obtained significantly higher scores
in phonemic switching (P˂0.05).
Discussion
In the present study, bilingual participants generated
more words than monolingual participants in the
phonemic fluency task. This finding concurs with the
results obtained by Bialystok et al. [19] regarding the
better phonemic fluency performance of bilinguals, but is
inconsistent with the results reported by Pereira et al. [4],
Portocarrero et al. [17], and Rosselli et al. [18], which
showed no differences in phonemic fluency performance
between bilinguals and monolinguals. This result is also
inconsistent with the results reported by Gollan et al.
[20], which showed that bilinguals perform poorer in
phonemic fluency tasks than monolinguals.
The present study also showed that there are no
significant differences in semantic fluency between
bilinguals and monolinguals. This finding is consistent
with the results obtained by Bialystok et al. [25], which
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indicated the lack of differences between bilinguals
and monolinguals in semantic fluency. Meanwhile, it
is inconsistent with the results obtained by Pereira et
al. [4], Portocarrero et al. [17], and Roselli et al. [18],
which showed a poorer semantic fluency performance
in bilinguals. This finding is additionally inconsistent
with the results reported by Gollan et al. [20], which
showed the poorer performance of bilinguals than
monolinguals in semantic fluency tasks. Semantic
fluency performance is related to language abilities [6].
According to Fernandes et al. [21], bilinguals have less
vocabulary than monolinguals [23]. Gollan et al. [22]
also demonstrated that bilingual speakers have slower
word retrieval than monolingual speakers; as a result, this
study expected bilinguals to produce fewer words in the
semantic fluency tasks than monolinguals. Nevertheless,
the findings revealed that Farsi-Balochi bilinguals
performed equally to monolinguals in semantic fluency
tasks. According to this result, bilingualism seems to
have no disadvantage in terms of language abilities in
bilingual Farsi-Balochi speakers. The language abilities
of bilingual Farsi-Balochi speakers and monolinguals
need to be further explored and compared.
In the present research, the monolingual participants
produced more words in the semantic clusters than
the bilingual participants. Since semantic clustering
is a verbal semantic memory task related to the left
temporal lobe function [9], bilingualism seems to cause
a disadvantage in verbal semantic-memory performance.
The present findings also showed no differences between
the two groups in terms of phonemic clustering. Since
phonemic clustering is a language-related task associated
with the temporal lobe function [9], bilingualism appears
to produce no disadvantage in language abilities for
bilingual Farsi-Balochi speakers.
The present findings showed that semantic fluency
and phonemic clustering are similar in bilinguals
and monolinguals. Troyer et al. [9] noted that these
two processes are related to language abilities and
the temporal lobe function. Therefore, it seems that
bilingualism produces no disadvantage or advantage in
terms of language skills and temporal lobe functioning in
Farsi-Balochi speakers.
In the present study, the bilingual group obtained
higher scores in phonemic and total switching, but there
was no difference between the groups in terms of the
semantic switching scores. According to Troyer et al.
[9], switching is a cognitive shifting ability (an executive
JRSR. 2020;7(3)
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function) related to the frontal lobe function. It thus
seems that bilingualism has a positive effect on executive
functioning (and maybe frontal lobe activation) in
Farsi-Balochi speakers. This finding is attributed to the
good performance of this bilingual group in phonemic
fluency tasks, which are related to executive functioning.
Meanwhile, the semantic switching scores were not
significantly different between the two groups, which
may be due to the small sample size.
Among the limitations of the present study were the
non-participation of individuals in the sampling process
due to its time consuming, and also the elimination of
some individuals due to lack of inclusion criteria or
having exclusion criteria, which made the sampling
process longer.
Finally, to clarify the advantages and disadvantages of
bilingualism in terms of language abilities and executive
functioning, further studies need to be conducted
with larger sample sizes on the correlation between
executive functioning, language abilities, verbal fluency
performance, and brain function in Farsi-Balochi
bilinguals. Comparative studies on the verbal fluency
performance of Farsi-Balochi bilinguals and other
bilinguals are also required in order to determine whether
or not it is the particular features of the Balochi language
that affect cognitive and linguistic skills this way.
Conclusion
It seems that bilingualism has no advantage or
disadvantage on language skills and temporal lobe
performance in Farsi-Balochi speakers, but this has a
positive effect on executive functioning and frontal lobe
performance in Farsi Balochi bilinguals.
Acknowledgment
The authors thank the participants who cooperated in
the sampling process.
Conflict of Interests: None declared.
References
1.
2.
3.
4.

Whiteside DM, Kealey T, Semla M, Luu H, Rice L, Basso MR,
et al. Verbal fluency: Language or executive function measure?
Appl Neuropsych-Adul. 2016; 23(1): 29-34.
Ruff RM, Light RH, Parker SB, Levin HS. The psychological
construct of word fluency. Brain lang. 1997; 57(3): 394-405.
Luo L, Luk G, Bialystok E. Effect of language proficiency and
executive control on verbal fluency performance in bilinguals.
Cognition. 2010; 114(1): 29-41.
Pereira AH, Gonçalves AB, Holz M, Gonçalves HA, Kochhann R,
Joanette Y, et al. Influence of age and education on the processing
of clustering and switching in verbal fluency tasks. Dement

JRSR. 2020;7(3)

Neuropsychol. 2018; 12(4): 360-7.
Ebrahimipour M. The verbal fluency test. Tehran: Ghalame Elm;
2014.
6. Shao Z, Janse E, Visser K, Meyer AS. What do verbal fluency
tasks measure? Predictors of verbal fluency performance in older
adults. Front psychol. 2014; 5: 772.
7.
Levelt WJ. Models of word production. Trends Cogn sci. 1999;
3(6): 223-32.
8. Troyer AK, Moscovitch M, Winocur G. Clustering and switching
as two components of verbal fluency: evidence from younger and
older healthy adults. neuropsychology. 1997; 11(1): 138.
Troyer AK, Moscovitch M, Winocur G, Alexander MP, Stuss
9.
D. Clustering and switching on verbal fluency: The effects of
focal frontal-and temporal-lobe lesions. Neuropsychologia. 1998;
36(6): 499-504.
10. Lanting S, Haugrud N, Crossley M. The effect of age and sex on
clustering and switching during speeded verbal fluency tasks. J
Int Neuropsychol Soc. 2009; 15(2): 196-204.
11. Iskandar S, Murphy KJ, Baird AD, West R, Armilio M, Craik FI,
et al. Interacting effects of age and time of day on verbal fluency
performance and intraindividual variability. Aging Neuropsychol
Cogn. 2016; 23(1): 1-17.
12. St-Hilaire A, Hudon C, Vallet GT, Bherer L, Lussier M, Gagnon
J-F, et al. Normative data for phonemic and semantic verbal
fluency test in the adult French–Quebec population and validation
study in Alzheimer’s disease and depression. Clin Neuropsychol.
2016; 30(7): 1126-50.
13. Hazin I, Leite G, Oliveira RM, Alencar JC, Fichman HC, Marques
PdN, et al. Brazilian normative data on letter and category fluency
tasks: effects of gender, age, and geopolitical region. Front psychol.
2016; 7: 684.
14. Van Der Elst W VBM, Van Breukelen GJ, Jolles J. Normative
data for the Animal, Profession and Letter M Naming verbal
fluency tests for Dutch speaking participants and the effects of
age, education, and sex. J Int Neuropsychol Soc. 2006; 12(1): 80-9.
15. Friesen DC, Luo L, Luk G, Bialystok E. Proficiency and control in
verbal fluency performance across the lifespan for monolinguals
and bilinguals. Lang Cogn Neurosci. 2015; 30(3): 238-50.
16. Weiss EM, Ragland JD, Brensinger CM, Bilker WB,
Deisenhammer EA, Delazer M. Sex differences in clustering
and switching in verbal fluency tasks. J Int Neuropsychol Soc.
2006; 12(4): 502-9.
17. Portocarrero JS, Burright RG, Donovick PJ. Vocabulary and verbal
fluency of bilingual and monolingual college students. Arch Clin
Neuropsychol. 2007; 22(3): 415-22.
18. Rosselli M, Ardila A, Araujo K, Weekes VA, Caracciolo V, Padilla
M, et al. Verbal fluency and repetition skills in healthy older
Spanish-English bilinguals. Appl Neuropsychol. 2000;7(1):17-24.
19. Bialystok E, Craik FI, Luk G. Lexical access in bilinguals: Effects
of vocabulary size and executive control. J Neurolinguistics.
2008; 21(6): 522-38.
20. Gollan TH, Montoya RI, Werner GA. Semantic and letter fluency
in Spanish-English bilinguals. Neuropsychology. 2002; 16(4): 562.
21. Fernandes MA, Craik F, Bialystok E, Kreuger S. Effects of
bilingualism, aging, and semantic relatedness on memory under
divided attention. Can J Exp Psychol 2007; 61(2): 128.
22. Gollan TH, Montoya RI, Fennema-Notestine C, Morris SK.
Bilingualism affects picture naming but not picture classification.
Mem cogn. 2005; 33(7): 1220-34.
23. Ansari NN, Naghdi S, Hasson S, Valizadeh L, Jalaie S. Validation
of a Mini-Mental State Examination (MMSE) for the Persian
population: a pilot study. Appl Neuropsychol. 2010; 17(3): 190-5.
24. Fishman JA, Cooper RL. Alternative measures of bilingualism.
J Verb Learn Verb Beh. 1969; 8(2): 276-82.
25. Bialystok E, Craik FI, Klein R, Viswanathan M. Bilingualism,
aging, and cognitive control: evidence from the Simon task.
Psychol Aging. 2004; 19(2): 290.
5.

117

