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Integrating Complex Variables in the Measurement of L2 Speech Production:
Focusing on Complexity, Accuracy, Fluency, and Creativity
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This study focuses on how the speaking performance of Japanese learners of
English changes over time regarding creativity, as well as complexity, accuracy, and fluency (CAF).
By adopting the perspectives from dynamic systems theory (DST), this study describes the nonlinear
changes of learners’ performance over a period of time. Moreover, focusing on creativity, in
addition to CAF, enables us to investigate speaking performance from a different viewpoint.
The results indicated that learners’ speaking performance did not improve linearly in terms of CAF

which also explained language development from the perspectives of DST. Furthermore, although
learners’ speaking performance in terms of CAF fluctuated, the creativity showed a rather stable

pattern.
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Average Levels of Complexity, Accuracy, and Fluency in Speaking Tasks



C1 c2 Al A2 F1 F2

Student 1 0.68 411 0.06 0.55 49.83 10.83%
Student 2 0.77 5.00 0.04 0.39 72.74 7.38%
Student 3 0.56 4.25 0.04 0.37 68.46 6.89%
Student 4 1.08 5.00 0.02 0.25 98.48 4.24%
Student 5 1.08 4.40 0.03 041 75.92 4.44%
Student 6 1.19 4.30 0.04 0.55 77.52 4.57%
Student 7 1.58 5.60 0.01 0.19 95.18 3.98%
Student 8 1.64 5.00 0.02 0.19 62.45 11.41%
Student 9 1.35 5.05 0.01 0.18 86.45 6.07%
Student 10 1.10 4.70 0.01 0.18 65.43 10.47%
Student 11 1.79 5.50 0.01 0.18 87.22 5.10%
Student 12 0.99 4.75 0.03 0.40 85.95 5.25%
Student 13 124 4.74 0.02 0.28 74.22 8.95%
Student 14 1.36 4.90 0.02 0.30 82.34 3.89%
Student 15 1.34 5.30 0.02 0.25 77.50 6.10%
Average 1.18 4.84 0.03 031 77.31 6.64%
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Average Levels of Creativity in Speaking Tasks

Image Characterization  Voice Storyline
Student 1 2.74 211 2.63 2.58
Student 2 3.10 3.20 3.05 3.05
Student 3 3.30 3.20 3.15 3.40
Student 4 3.00 3.05 2.80 2.95
Student 5 2.65 2.55 2.55 2.60
Student 6 3.25 3.35 3.35 3.35
Student 7 3.05 3.15 2.75 2.85
Student 8 2.85 3.15 2.90 2.80
Student 9 3.05 3.05 3.70 3.05
Student 10 2.85 2.90 3.10 2.90
Student 11 3.30 3.35 3.70 3.40
Student 12 3.00 3.10 3.40 3.05
Student 13 3.05 3.05 311 2.84
Student 14 2.55 2.70 2.40 2.50
Student 15 2.40 2.50 2.40 2.35

Average 2.94 2.96 3.00 291
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