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Abstract
The Flanker task, the Number Stroop task, and the Wisconsin Card Sorting Test
(WCST) were adopted to examine how bilingualism and public speaking training
contribute to cognitive control differences among young adults. Four groups of
participants were tested: monolinguals, general bilinguals, Chinese (L1) public
speaking bilinguals, and English (L2) public speaking bilinguals. ANOVA analyses
showed that: 1) the speaking groups performed faster than the other two groups in
the Flanker task (i.e., better in conflict monitoring), whereas the L2 public speaking
group performed the fastest in the Number Stroop; 2) The three bilingual groups
performed better than the monolinguals in the WCST (i.e., better in mental set
shifting), and this advantage was more robust when L2 proficiency was higher.
Further multiple regression analyses showed that public speaking experience
significantly contributes to conflict monitoring, whereas L2 proficiency significantly
contributes to mental set shifting. The results show that specific aspects of language
experience may incur enhancement in specific aspects of cognitive control.

Introduction
1. Both homogenous background and multiple tasks should be considered when
examining bilingual advantage (Han & Ma, 2014; Paap & Greenberg, 2013; van Heuven, Conklin, Coderre, Guo, & Dijkstra, 2011).
2. Some particular bilingual experience (e.g. public speaking) may enhance cognitive
control in particular ways (Bialystok, Craik, Green, & Gollan, 2009; Valian, 2015) .
3. In public speaking (in L1 or L2), cognitive control plays important role in language
management and in reducing performance anxiety (Jones, Fazio, & Vasey, 2012; Mueller, 2011 ).

Number Stroop Task
Repeated Measures Analysis showed significant main effect of Group, F (3, 119)
2
=2.525, p=.061 (marginal), η =.051, but no significant group difference in conflict
resolution, F (3,119) =1.182, p=.320).
Multiple comparisons showed L2 public speaking group performed faster than all the
other groups in one or more conditions, but there were no differences across the other
three groups (L1, bilinguals, monolinguals) (ps>.375).
Multiple regression analysis showed that L2 proficiency, L2 history, years of education,
L2 exposure, and L2 speaking did not contribute significantly to the effects in all
conditions (ps>.105), whereas public speaking experience contribute significantly to the
effects in all conditions (ps<.024).

Hypotheses
After controlling the homogeneity of bilinguals’ and monolinguals’ language and
culture background and adopting multiple cognitive control tasks, our specific
hypotheses are:
1. Bilinguals may outperform monolinguals in performing one or more tasks.
2. Public speaking bilinguals may outperform their counterparts in one or more tasks.
3. L2 public speaking group may outperform all the other groups in one or more tasks.

Method
Participants: unbalanced Chinese-English young adults (42 m/94 f, 21.27 years)
Bilingual group:43, English major university students, 22.4 years old;
L2 public speaking group:30, training for 2.8 years (SD = 0.9), 21.2 years old;
L1 public speaking group: 30, training for 2.9 years (SD=0.3), 19.5 years old;
Monolingual group: 33, extremely limited knowledge of L2, 21.5 years old.
Materials and Procedure:
A composite questionnaire concerning demographic characteristics;
Three computerized cognitive control tasks: the Flanker task, the Number Stroop
task, and the Wisconsin Card Sorting Test (WCST);
Indexes for comparisons: RT in each condition (indicating conflict monitoring);
RT difference between congruent and incongruent trials
(indicating conflict resolution);
WCST performance (indicating mental set shifting).

WCST
ANOVA Analysis showed no differences across the groups on global RTs, F (3,131)
=1.510, p=.215, but significant group differences on the number of completed categories,
F (3, 131)=10.155, p<.001; overall errors, F (3, 131)=10.769, p<.001; perseverative
errors, F (3, 131) =9.990, p<.001; and immediate pervious category errors, F (3, 131)
=13.111, p<.001. Groups with higher L2 proficiency performed better than the lower L2
proficiency group (L2 speaking=bilingual>L1 speaking>monolingual) (ps<.015).
Multiple Regression Analysis showed that public speaking experience, L2 history,
years of education, L2 exposure, and L2 speaking did not significantly contribute to the
differences (ps>.199), whereas L2 proficiency significantly contributed to the group
differences on all the indexes (ps<.022).

Results
Flanker Task
Repeated Measures Analysis showed significant main effect of Group, F (3, 129)
=6.453, p<.001, η2=.130, but no significant group differences in conflict resolution (F<1).
Multiple comparisons showed that L2 public speaking group was faster than the
bilingual group and the monolingual group in all three conditions (ps<.005), and L1 public
speaking group was faster than the bilingual group and the monolingual group in all three
conditions (ps<.006).However, there were no differences between L1 speaking and L2
speaking (ps>.910), and no difference between the bilingual group and the monolingual
group (ps>.470)
Multiple regression analysis showed that L2 proficiency, L2 history, years of education,
L2 exposure, and L2 speaking did not contribute significantly to the effects in all
conditions (ps>.216), whereas public speaking experience contribute significantly to the
effects in all conditions (ps<.005).

Conclusion
The results show that public speaking (esp. in L2) significantly contributes to conflict monitoring,
whereas L2 proficiency significantly contributes to mental set shifting. These results indicate that
bilingual advantage is closely associated with specific features of language use experience and that
only certain specific aspect(s) of cognitive control that are related to language use experience can
be significantly affected. Further follow-up studies are encouraged to identify the specificity of
bilingual language experience and its possible effect on specific aspect(s) of cognitive control.

