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Abstract:

We explored relations between academic performance and cognition from 9 to 15 years of
age. Participants were examined on executive control processes, reasoning in several
domains, self-evaluation of performance in these domains, and language. Structural equation
modelling showed that cognitive and language ability highly pre-dicted school performance.
These relations changed with age; cognitive flexibility, working memory and rea- soning
dominated from 9 to 11 and reasoning and language dominated from 13 to 15 years. Self-
evaluation was related with academic performance only in secondary school, but this relation
was masked by reasoning. SES influenced school achievement directly on top of cognitive
influences in both primary and secondary school. The implications for cognitive developmental

theory and educational implications are discussed.
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Correlations between age, SES, cognitive processes, and general academic performance.

Processes 1 2 3 4 5 6 7 8 9 10

1. Age 1.0

2. SES -0.11 1.0

3. Speed 0.50 0.18 1.0

4. Attention 0.55 0.09 0.91 1.0

5. Flexibility 0.39 0.12 0.19 0.25 1.0

6. WM 0.36 0.17 0.20 0.20 0.36 1.0

7. Reasoning 0.52 0.20 0.41 0.38 0.41 0.41 1.0

8. Language 0.62 0.22 0.51 0.49 0.57 0.54 0.68 1.0

9. Cognizance 0.37 0.09 0.30 0.26 0.25 0.23 0.61 0.48 1.0

10. GA -0.10 0.44 0.22 0.14 0.24 0.31 0.30 0.47 0.23 1.0
P Mean 0.00 0.00 0.00 0.00 0.02 0.01 0.00 -0.03
SD 1.0 0.86 0.67 0.76 0.70 0.76 0.45 0.94
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Second-order factors

Realms G GAP in realm-specific models GAP in the
common model age Common model
g 0.541 (0.541)

Model Fit x%(506) = 807.33, CFl = 91, SRMR = 0.106, RMSEA =0.053, AIC = -0.204.66

Processing efficiency

gPRE -0.200 (0.248) — -0.595 (0.009)
Speed 1.00 — - -

Attention control —1.00 (0.062) — —

Flexibility -0.591 (0.314) -0.144 (0.085) —

Working memory -0.398 (0.174) 0.322 (0.192) 0.151 (0.133)

Model fit

Only g: x%(78) = 486.840, CFl = 0.640, SRMR = 0.187, RMSEA = 0.165, AIC = 330.840

Hierarchical: x?(74) = 225.23, CFl = 0.87, SRMR = 0.08, RMSEA = 0.103, AIC = 77.225, Ax%(4) = 261.615, p <
.001

GAP: x%(128) = 274.239, CFl = 0.900, SRMR = 0.091, RMSEA = 0.087, AIC = 18.239

Reasoning and Language

gF 0.198 (0.289) — 0.745 (0.008)
Reasoning Rule 0.966 (0.303) 0.414 (1.325) —

Reasoning Principles 0.913 (0.313) 0.316 (0.512) —

Language 0.908— 0.830 (1.353) 0.564 (1.444)

Model fit

Only g: x4(26) = 91.679, CFl = 0.934, SRMR = 0.047, RMSEA = 0.115, AIC = 39.679
Hierararchical: x3(22) = 45.89, CFl = 0.98, SRMR = 0.037, RMSEA = 0.075, AIC = 1.89, A x%(4) = 45.786, p < .001

GAP: x%(57) = 142.245, CFl = 0.941, SRMR = 0.067, RMSEA = 0.099, AIC = 28.245

Cognizance 0.190 (0.169) — 0.432 (0.016)
gCOGN - -
CognizanceRule 1.00— -0.018 (0.124) —

Cognizance Principle 0.114 (0.127)

Model fit

Only g: x%(9) = 251.94, CFI = 0.498, SRMR = 0.232, RMSEA = 0.372, AIC = 233.940
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Hierarchical: x2(7) = 24.022, CFl = 0.965, SRMR = 0.032, RMSEA = 0.112, AIC = 10.022, Ax2(4) = 227.918, p <
.001

GAP: x3(31) = 52.06, CFl = 0.973, SRMR = 0.062, RMSEA = 0.068, AIC = -9.094

School
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