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Research question: Can two years of music vs.visual arts group practice boost executive functions and induce structural and functional brain plasticity in young primary school children?

BACKGROUND & RATIONALE

VA
[ ] L} ] ] | ] [ ] ‘Sﬁ
» Optimal brain stimulation in the early school years: yet to be determined — > inhibitory Contro

Cognitive enrichment through art

An RCT on the effects of music vs. visual arts group practice on cognitive and brain development of young children: a study protocol
James CE'?, Guedj C'*°, Laera G'#*, Richiardi J°, Kliegel M4*, Marie D'4° GEMMI Lab
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Working Memory WM order to know what to inhibit

» Musical practice vs. other arts in children: stronger transfer to Executive Functions (EF), particularly Working sy o st m?tet%:;engpmgtStracton>
Memory (WM) [1,2,3,4,5,6] Figure 1 ‘ | ’
» Gap: Lack of large-scale, long-term RCT comparing musical instrumental training to other art form & control oc g Cognitive flxibilty QR code to Published prototol

» Ultimate aim: Build data-driven model of brain & EF development (ages 6-8 > 8-10) using machine learning, L, | sviching | toagoup | et Figure 1: Model of EF in the context of Orchestra in Class (OC)
_ _ oo _ _ .. _ ¥ and Visual Arts (VA) interventions, adapted from Diamond, 2013
considering distinct impact of music vs. arts training vs. standard curriculum

Higher-Level Executive Functions

METHODS SECTION Table 1: Behavioral test battery. gt [ i I
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Analyses of behavioral and MRI data:

Experimental design: stratified RCT Measurements at each timepont (Figure 3) s Mo A T e ST o Step 1: Analyze EF-brain links (particularly WM) at baseline using MAN-
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2. Problem solving according to a design
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Figure 3: Schema of experimental plan Emotion control ety Ol il el o s wiei il I _ MPRAGE T1-weighted MRI: duration: 5 min; voxel size: 0.8 mm isotropic; FOV: 230x230x166.4 mm
French version of questionnaire concerning children; 25 T . . . - . . . . .
Behavioral and emotional ~ Strengths and Difficulties questions on a 3-point Likert scale measuring 3 factors: } Structural connectivity Multishell DWI; duration: 7.5 min; voxel size: 2 mm isotropic; 60 slices, FOV: 208x208x120 mm,

problems Questionnaire (SDQ_Fra) internalizing problems, externalizing problems & prosocial CIRBEITEN EH ElL, 20
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Lanauage Experience and Language Experience and Questionnaire for parents: A self-report questionnaire,
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» Reinforce Brain Plasticity OC & VA vs. CG | by independent judgos

. . . . . . . . Music: 1. pitch; 2. rhythm; 3. expression; 4. ensemble

» Show associations between brain plasticity and EF development controlling for demographic confounds AN AnEprogress A s g Loty g 2SO mlvalon s ovralaualty ° °

. . . . . . . attention/concentration: 4. collaboration; 5. motivation: 6. Brain i Brain '
» Build a data-driven model(s) integrating WM, other EF, functional and structural brain development . I L Senavior . sehavior
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» Predict WM change across groups based on a set of brain and behavioral features based on this model NA Aerobic fitness Sl el T e e e L \
» Show the relationship between EF changes following interventions and academic achievement Others { Miscallansous NA Demograptic questionnaire oM sy

Family Context Questionnaire A self-report assessing factors such as family relationships, = Adapted from Zortea and
(FCQ) routines, and socio-economic conditions Tokumaru, 2010 dPMC  SMA

N/A Academic results Collection of all school grades

BROADER IMPACT §

Contribute to resolving the controversy on the specific effect of group musical instrumental practice on EF Biomarkers
and its cerebral substrates in young children
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Figure 4: Model of child development with/without artistic enrichment
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