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Introduction Purpose

® Bilingual children are better than monolingual children at coordinating executive control components
when performing complex tasks. (Ellen Bialystok, 2011)

® Bilingual speakers are also better than monolingual speakers at switching between two tasks, (A Prior, B
MacWhinney, 2010) which reflects better cognitive control or cognitive skills when changing strategies
quickly.

® Cognitive skills are mental abilities that use the brain to process information, including working memory
and attentional control. (Stephen K. Reed, 2020)

® Differences in bilingualism mean differences in language skills, reading ability and cognitive—linguistic
skills, which can affect cognitive processes. (Jing Yin, Connie Qun Guan, 2022)

® The purpose of this study is to compare the cognitive performance and cognitive skills of children
exposed to bilingualism for different periods of time, including working memory and attention.

TABLE 1: Results
Partici p ants TABLE 1 | Intercorrelations among English and Chinese cognitive, linguistic, and reading tasks: grade 3 (N'=178) below the diagonal and grade 6 (N'=176) above the diagonal.
® 178 grade 3 children from different classes at the same school in China; average age is 9.24 years; L1 1 2 3 4 s s 7 8 o ° 1" 2
Chinese; L2 English 1.WM-BDS - 0174+ —0042 0,091 0.163+ 0202¢ 0009 0.136 0122 -0042 0.163¢ 0.198+%
® 176 grade 6 children from different classes at the same school in China; average age is 11.35 years; S orer o0 =7 Toms  ome  oms om0 osew  ouse om0 oo
L1 Chinese; L2 English SN ooe 0w ows ool o atee oz  am  owe oo omie  oze
® The same grade are divided into two groups with different levels of exposure to L2 (i.e. early and Iate). 6.MACH 0061 0.073 0.162¢ 02900 -0.155* - 0007 0.128% 0108 02e1+ 0005 0216+
7.RF-EN 0.171* 0.038 0.310*¢ 0.373** -0.032 0.043 - 0.249** 0.314% -0.018 0.197** 0.208**
Task Completed 8.RF-CH 0351%+ 0.183 0.269+* 0.428%+  -0.072 -0.005 0.433%* - 0.113 0.236%* 0.372+% 0.471%%
H . T i H H 9. Word Recog-EN -0.031 0.141 0.029 0.037 -0.113 0.264** 0.043 0.068 - 0.234** 0.282+#* 0.049
. Language SKIIIS receptlve vocabUIary teSts in EngIISh and Chlnese . . . 10. Word Recog-CH -0.073 -0.159 -0.121 0.060 -0.067 0.216* 0.085 -0.107 0.103 & 0.033 0.311*=
® Reading abilities: reading fluency tests in English and Chinese; word recognition tasks in English and e ol s o e L ot guss s Otees  tiotens e 0.428+*
Chinese . Reo-Voc : 0. ; 0. f . ; : y :
® Cognitive-linguistic skills: phonological awareness in English and Chinese; morphological awareness in ikt s Cobons e i s o ek G A i M e A i i e g W s L5 e e e e
Eng|ISh and Chlnese Receptive Vocabulary in English; Rec-Voc-CH, Receptive Vocabulary in Chinese. The values for grade 3 are shown below the diagonal. The values for grade 6 are shown above the diagonal. *Correlation is significant at the 0.05 level

(2-tailec). **Comelation is significant at the 0.01 level (2-tailec).

L4 Worki'_"g memory: the Backward Digit Span (BDS) (Christian Fiillgrabe, Ozan Cem Oztirk, 2022) @ Table 1 shows the correlation coefficients among the indicators in this study. The main results of the correlation analysis show
® Attention: attentional control task that, on the whole, the 1 achi develop of grade 3 and grade 6 in primary school is consistent. The relative

contributions of verbal and cognitive measures to reading may change with age.

TABLE 2: TABLE 3: TABLE 4: Results

TABLE 2 | Descriptive siatistcs by tasks for grada 3: eary vs. late exposure to Engsh. TABLE'S | DescHRe StaACs Y tasks or e B: Gty lte Xpesine 1o EnGIeh TABLE 4 | Significant multivariate main effects and interaction of exposure (early/ate) to English and grade on working memory and attentional control (at p <0.001
Early exposure (N=86) Late exposure (N=64) La kvl
pevalue 1 pevalue ¥ -
M (SD) Cronbach's « M(sD) Cronbach's a M (sD) Cronbach's « M (sD) Cronbach's a Source Dependent variable of £ p-value n
Raven's Matrices. 2312(4.1) 086 24.5(4.8) 083 052 0.12 Raven's Matrices 36.1(5.3) 0.86 355(5.1) 0.83 087 008 Exposure Working memory 1/291 8425 0.004 0.028
Language Language Attentional control 1/291 0711 0.400 0.002
Rec-Voc-EN 35(16) 078 32(18) 084 o1 0.004 Rec-Voc-EN 780(11) 0.78 72(12) 092 0.022% 0.030 Grade (3; 6) Working memory 1/291 155.867 <0.001 0.336
Rec-Voc-CH 37(9) 0.80 42(13) 081 0.05% 0.013 Rec-Voc-CH 75.0(15) 0.82 74(17) 083 0.181 0.008 Attentional control 1/201 9.077 0.003 0.029
Reading Reading Exposure x MA-CH Working memory 2/291 11.016 <0.001 0.071
Word Recog-EN 0.59(0.17) 082 0.59(0.18) 082 0.46 0.001 Word Recog-EN 0.72(0.15) 0.85 066(0.18) 087 0.044* 0.034 Attentional control 2/291 0.162 0.651 0.001
Word Recog-CH 0.58 (0.11) 0.81 0.59(0.12) 083 076 0.001 Word Recog-CH 0.81(0.14) 0.83 0.79(0.13) 088 0316 0.006 Exposure x Word Recog-CH Working memory 2/291 1.392 0.250 0.010
REEN 18(12) 082 14(11) 081 043 0.001 RF-EN 365 0.87 275(5) 089 0.085* 0.025 Attantional dontrol 2/291 7457 0.006 0,075
RF-CH 24 (10) 080 25 (10) 085 0.66 0.001 RF-CH 322(58) 0.86 305(8.1) 088 0079 0.005
Cognitive-Linguistic Cognitive-Linguistic Exposure, early vs. late exposure; MA-CH, morphological awareness in Chinese; Word Recog-CH, word recognition in Chinese.
PAEN 13 079 141 o 066 0.001 PAEN 6 %0 - 09 0750 00 M i sopin
TcH e bt g 0z oss aie i 4154 ) a2 el e 0o @ Tables 2 and 3 present descriptive statistics and Cronbach's alpha reliability for all
MAEN 82(1) o083 81(1) o2 050 0.0 MAEN 59(1.2) 086 85015) 095 0031 0027 i
Mo st et a0 o i i it e s e o e 5o measures of early and late exposure in grades 3 and 6. In both grade 3 and 6, the early
Cogritio abitfos Cogitiv abittcs English exposure group performed better on working memory overall than the late English
WM-BDS 402 079 3(1.7) 083 0.032% 0.033 WM-BDS 78(2.4) 0.92 6.6(2.9) 092 0.008* 0.039 B 0 B B . .
Att Control —6(08) 080 —6(41) 085 0.987 0.000 At Ganiol 502 087 30(11) pyey 0283 0007 exposure group. But there is no significant difference in attention control tasks.
» L Vocatury i @ As can be seen from Table 4, working memory is significantly affected by three factors: the
Engish. ask WM BDS, Contrd, g ) e Eacr SparArt ConTe . age at which English is exposed, the grade, and the age at which morphological awareness in
Task; PA-EN, FACH, . Englsh; MA-CH, Task: PA-EN, P ¥ PA-CH, -EN, MA-CH, Ma A s i i iti i ey
e S5 s . - i o Tl e / Ak, 3 ; Chinese is exposed. In addition, grade and Chinese word recognition have remarkable
Grinese: Fec-Voc-EN, Roceptve Vocabuary i Engish; ec-Voc-CH, Receptive Vocstulryin hinese, “stands for snifcant a 0.05 eve Ghinose; Foc-Voc-EN, Fsceptive Foo-Vto-GH, Fsceptive priviiv effects on attentional control.
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