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TABLE I: Code snippets used in the study with four selected complexity metric scores and experimental results: behavioral data
(correctness, time) and subjective complexity. A higher intensity of a cell’s background color indicates a higher complexity. The
histogram plots show the distribution of subjective complexity; skewness to the right represents higher subjective complexity.

Complexity Metrics | Experiment Results
Spaet Code Silze Voca.bulur)l/ (‘mll.ﬂ?l lflnl\\ Data Flow . Cor.rectness .Time Subjective Complexity
(LOC) (Halstead) (McCabe) (DepDegree) (in %) (in sec.) Low — Medium — High
Average of array 17 12.64 17 47% 490 IEN— —
Contains substring 32% b | — — |
Count vowels in string 89% 304 HEE___ . =
§‘ Greatest common divisor 47% 500 e o ——
~ h index 16.25 4 53% 46.0 =
Length of last word 18.58 _ 17 58% 433 I e e,
Palindrome check 16.72 4 17 79% 384
Square root of array 5 68% 40.1 [ —— |
Binary to decimal 17 16.75 4 10 68% IR E—— |
E Cross sum 12 14.66 3 4 84% 276 N
£ Factorial 12 16.50 3 4 os% »3 R . __
&  Fibonacci variation 12 10.88 3 4 84% 356 N .
Power 17 15.38 4 8 79% R e —
g Contains yes or no - 6.13 6 7 95% 234 -___
©  Hurricane check 17 9.00 13 100% 215 R
a Sort four elements 17 79% 414 R

Lhttps://github.com/BasLeijdekkers/MetricsReloaded/ 2https://www.sosy-lab.org/~dbeyer/DepDigger/
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public static void main() {
int result = 1; |
int num = 4; P p
while (num > 1) { |
result = result * num;
num--;
}

— T
— (L, —

System.out.println(result);
}

Distractor ‘
Rest

max.30s

4. Control:

locating

brackets (no
comprehension) | <

Distractor
Rest

public static void main() {
int result = 1;
int num = 4;

while (num > 1) {
result = result * num;

num--;

}

System.out.println(result);
}

Fig. 1: Hllustration of one (out of five) experiment trials.
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Fig. 2: Visualization of the activated brain areas (all in the
left hemisphere): (4315 voxel, TAL: -35, 10, 47),

(3306 voxel, TAL: -57, -39, 1), BA 39 (3527 voxel, TAL: -37,
-65, 35), and BA 44/45 (Broca’s area) (1618 voxel, TAL: -49,
-22, 14). A: anterior, P: posterior, L: left, R: right.
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Fig. 3: Visualization of the deactivated brain areas: BA 32
(10’651 voxels, TAL: -1, 51, 14) and BA 31 (2672 voxels,
TAL: 3, -20, 40), which both are part of the default mode
network. A: anterior, P: posterior, L: left, R: right.
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TABLE II: Kendall’s 7 and the explained variance (12

, in brackets) of the dependent variables. A darker cell shading indicates

a stronger correlation: none (7 < 0.1), small (0.1 < 7 < 0.3), medium (0.3 < 7 < 0.5), and - (0.5 < 1) [49].

Complexity Metrics Activation Deactivation Subjective

LOC Halstead McCabe DepDegree| BA 6 BA 21 BA 39 BA 44/45 | BA 31 BA 32 | Complexity

LOC .16 (.04)

Complexity Halstead 89 .20 (.04)
Metrics McCabe [ 25 —.07 (.01)
DepDegree [EOS0 49 .16 (.01)

BA 6 .26 (.05) | .38 (:20) .04 (.00) | .32 (.11) .20 (.09)

Retwits BA 21 43 (39) 32 (27) .09 (.04) 4l (24) .18 (.09)
BA 39 17 ((10) .40 (.18) .07 (.01) .36 (.21) 17 (.10)

BA 44/45 .15 (04) .17 (.06) —.04 (.00) .22 (.09) .22 (.06)

. . BA3l —.30 (:21) —.30 (.11) .05 (.00) —.24 (.04) —.44 (.44)
Deactivation g, 3, [£.30(24) = 42(22) 04 (00) —29 (04)| h

Behavioral Correctnesy —.46 (.29) —.45 (.26) —.09 (.02) —.41 (.22) —.34 (.13)

Data Time 22 ((10) .24 (.09) .06 (.00) .26 (.07)( .29 (.19) .22 (.10) .31 (22) .24 (.13)|—.22 (.11) —.21 (.10) 34 (.18)
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TABLE II: Kendall’s 7 and the explained variance (r2, in brackets) of the dependent variables. A darker cell shading indicates
a stronger correlation: none (7 < 0.1), small (0.1 < 7 < 0.3), medium (0.3 < 7 < 0.5), and - (0.5 < 1) [49].

Complexity Metrics Activation Deactivation Subjective

LOC Halstead McCabe DepDegree| BA 6 BA 21 BA 39 BA 44/45 | BA 31 BA 32 | Complexity

LOC .16 (.04)

Complexity Halstead 89 .20 (.04)
Metrics McCabe [ 25 —.07 (.01)
DepDegree NSO NNNNNNS0) 49 .16 (.01)

BA 6 .26 (.05) .38 (.20) .04 (.00) .32 (.11) .20 (.09)

Retwits BA 21 43 (39) 32 (27) .09 (.04) 4l (24) .18 (.09)
BA 39 17 ((10) .40 (.18) .07 (.01) .36 (.21) .17 (.10)

BA 44/45 .15 (.04) .17 (.06) —.04 (.00) .22 (.09) .22 (.06)

. . BA3l SSOC2HS0REEE .05 (.00) —.24 (.04) —.44 (.44)
Deactivation p 35 |/2.39.(24) —42 (22) .04 (00) —.29 (.04) h

=o41C18)

Behavioral Correctness —.46 (.29) —.45 (.26) —.09 (.02) —.41 (.22)
Data Time 22 ((10) .24 (.09) .06 (.00) .26 (.07) .29 (.19) .22 (.10) .31 (.22)

24 (.13)

—.22 (.11) —:21 (.10) .34 (.18)
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TABLE II: Kendall’s 7 and the explained variance (12

, in brackets) of the dependent variables. A darker cell shading indicates

a stronger correlation: none (7 < 0.1), small (0.1 < 7 < 0.3), medium (0.3 < 7 < 0.5), and - (0.5 < 1) [49].

Complexity Metrics Activation Deactivation Subjective

LOC Halstead McCabe DepDegree| BA 6 BA 21 BA 39 BA 44/45 | BA 31 BA 32 | Complexity

LOC .16 (.04)

Complexity Halstead 89 .20 (.04)
Metrics McCabe [ 25 —.07 (.01)
DepDegree [EOS0 49 .16 (.01)

BA 6 .26 (05) .38 ((20) .04 (.00) .32 (.11) .20 (.09)

Aetivition BA 21 43 (39) 32 (27) .09 (.04) 4l (24) .18 (.09)
BA 39 17 ((10) .40 (.18) .07 (.01) .36 (.21) 17 (.10)

BA 44/45 .15 (04) .17 (.06) —.04 (.00) .22 (.09) .22 (.06)

. .. BA 3l SSOC2HS0REEE .05 (.00) —.24 (.04) —.44 (.44)
Deactivation p 35 |39 (24) —42 (22) .04 (00) —.29 (.04) h

Behavioral Correctness —.46 (.29) —.45 (.26) —.09 (.02) —.41 (.22) —.34 (.13)

Data Time 22 ((10) .24 (09) .06 (.00) .26 (.07)] .29 (.19) .22 (.10) .31 (22) .24 (.13)|—.22 (.11) —.21 (.10) .34 (.18)
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TABLE II: Kendall’s 7 and the explained variance (r2, in brackets) of the dependent variables. A darker cell shading indicates
a stronger correlation: none (7 < 0.1), small (0.1 < 7 < 0.3), medium (0.3 < 7 < 0.5), and - (0.5 < 1) [49].

Complexity Metrics Activation Deactivation Subjective

LOC Halstead McCabe DepDegree| BA 6 BA 21 BA 39 BA 44/45 | BA 31 BA 32 | Complexity

LOC .16 (.04)

Complexity Halstead 89 .20 (.04)
Metrics McCabe [ 25 —.07 (.01)
DepDegree [EOS0 49 .16 (.01)

BA 6 .26 (.05) | .38 (:20) .04 (.00) | .32 (.11) .20 (.09)

Aetivition BA 21 43 (39) 32 (27) .09 (.04) 4l (24) .18 (.09)
BA 39 17 ((10) .40 (.18) .07 (.01) .36 (.21) 17 (.10)

BA 44/45 .15 (04) .17 (.06) —.04 (.00) .22 (.09) .22 (.06)

. . BA3l —.30 (:21) —.30 (.11) .05 (.00) —.24 (.04) —.44 (.44)
Deactivation p 35 |39 (24) —42 (22) .04 (00) —.29 (.04) h

Behavioral Correctness —.46 (.29) —.45 (.26) —.09 (.02) —.41 (.22) —.34 (.13)

Data Time 22 (10) .24 (09) .06 (00) .26 (.07)( .29 (.19) .22 (.10) .31 (22) .24 (.13)|—.22 (.11) —.21 (.10 .34 (.18)
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TABLE III: Kendall’s 7 correlation between brain activation and the unique, differentiating top 26 of the 37 explored complexity
metrics. The metric’s text color indicates its class (size, vocabulary, control flow, data flow, other). The cell shading highlights
strong correlations (cf. Table II). All metrics, raw data, and results are available on our supplementary Web site.
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BA6 SOl 40 36 8] 36 45 41 41 41 40 34 37 37 27 34 -006 .31 30 27 29 23 21 .16 —037 —0.18 .09
BA 21 |56 .27 W54 41 48 34 36 .36 .35 33 38 .37 35 37 27 —0.07 27 24 21 23 27 .10 .10 .10 .14 —033
BA39 29088 29 45 22 32 .34 26 .31 33 .10 .32 .17 21 27 —0.01 31 .14 .13 25 .19 .12 .19 —0.18 .00 —0.07
BA 44/45 .16 .50 20 41 .12 .16 .18 .14 .15 .17 .06 .16 .12 .16 .11 .03 27 .04 .01 .07 .08 .00 .02 —0.08 .13 —0.05
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