How complexity affects the relationship among speech fluency parameters in (non-)native
task-based conversations
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Understanding the effect of cognitive demand on speech fluency in L1 and L2 task-oriented speech
may Yyield new information about the nature of cognitive processes of L1 and L2 speech production.
This approach is closely linked to the L1 speech production model [1] and its adaptation to L2 [2]: The
models indicate that task complexity primarily affects the conceptualization stage of speech production
and this stage differs for L1 and L2 only slightly —in preparation of two preverbal plans when speaking
in L2, compared to one plan when speaking in L1 (see [2, 3] for more). Thus the effect of task
complexity on speech fluency should not differ for L1 and L2 speech saliently [3].

With the exception of [4], there is a lack of studies testing this prediction and analyzing task
complexity effects on speech fluency in comparable L1 and L2 speech. Besides, research on how
individual fluency measures inter-correlate, and how these correlations vary in tasks of various
difficulty, is also missing. Understanding these patterns might illuminate the nature of compensatory
mechanisms (e.g. longer pauses are believed to imply fewer other disfluencies such as repetitions). It
may also inform on the relationship between macroplanning (believed to be associated with between-
clause pauses) and microplanning (associated with mid-clause pauses and filled pauses) [5].

To address these gaps, we study the effects of task complexity on six speech fluency measures in
L1/L2 task-based conversations: articulation rate (AR), mean length of runs (MLR), the average
duration of mid-clause (mid_av_dur) and between-clause pauses (btw_av_dur), the average duration
of filled pauses (fp_av_dur), and repetition rate (repet_rate). We analyzed how inter-correlations
among these measures differ in map-game tasks of three levels of complexity (easy, medium, hard) in
L1 Slovak and L2 English. 24 pairs of undergraduates produced 144 task-based dialogues (24 x 3
complexities x 2 languages) and the corpus has 13h, 21min of speech (mean = 333.75s, SD = 229.64s).
The design of the tasks used in this study followed previous relevant works [6, 7].

The study brought the following three main outcomes. (1) In L1 Slovak easy tasks, there was a
positive relationship among mid-clause pauses, filled pauses, and between-clause pauses. However,
the relationship of mid-clause pauses to filled pauses was negative in the medium tasks, and the
positive relationship between mid-clause pauses and between-clause pauses was much weaker in the
medium tasks, and even weaker in the hard tasks (see correlation matrices on p. 2).

(2) In L2 English the number of repetitions was negatively correlated with between- and mid-clause
pauses in the easy and medium tasks but positively correlated with these pauses in the hard tasks.

(3) When comparing L1 Slovak and L2 English, the greatest difference was in the relationship of
repetition rate to the average duration of mid-clause pauses. In the L1 hard tasks, mid-clause pauses
were negatively correlated with repetitions, while in the L2 hard task, the relationship between duration
of mid-clause pauses and repetitions was positive.

All the outcomes are linked to cognitive processes, but here we focus on the relationship between
mid-cause and between-clause pauses in Outcome (1) and their link to repetitions in Outcome (2). The
former can be conceptualized through macroplanning (associated with between-clause pauses) and
microplanning (linked to mid-clause pauses): the amount of time available for macroplanning does not
determine the time needed for microplanning in the difficult tasks, but does so in less difficult ones.
Outcome (2) suggests that in difficult tasks, longer pauses do not prevent other disfluencies, but rather,
serve as another disfluency indicator together with repetitions. Also, while in the easier tasks longer
pauses might indicate more deliberate speech planning, and thus more fluent speech, in more difficult
tasks comparable pausing time might not be used for more planning, but rather for self-monitoring,
trying to understand the map, and for other processes not directly related to speech planning as such.
This time allocation would then lead to disfluencies despite ample silent pauses.

The paper discusses these two and other observations in more detail.
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Tables below show correlation matrices among the analyzed speech fluency measures for L1 Slovak (SK) and
L2 English (EN) in three levels of tasks (easy, medium, hard). The speech measures analyzed were: articulation
rate (AR), mean length of runs (MLR), average duration of between-clause and mid-clause pauses (btw_av_dur,
mid_av_dur), average duration of filled pauses (fp_av_dur) and number of repetitions per second of speaking
time (repet_rate).

Values in blue and bold black indicate the most prevalent differences in correlation strengths across tasks in L1
Slovak (the left table) and L2 English (the right table). The two shaded cells show the most salient difference
between L1 and L2 in the correlation strengths of speech fluency variables.

SK, Easy AR ‘MLR ‘btw_av_dur‘mid_av_dur ‘fp_av_dur repet_rate EN, Easy AR ‘MLR ‘btw_av_dur ‘mid_av_dur ‘fp_av_dur ‘repet_rate

AR 1.00 0.65 0.09 0.16 0.25 -0.29| |AR 1.00 0.63 -0.07 -0.04 0.10 -0.17
MLR 1.00 0.18 0.25 0.48 -0.32| |MLR 1.00 -0.02 0.22 0.32 -0.47
btw_av_dur 1.00 0.61 0.33 -0.19| |btw_av_dur 1.00 0.43 0.40 -0.36
mid_av_dur 1.00 0.39 -0.24| |mid_av_dur 1.00 0.42 -0.41
fp_av_dur 1.00 -0.39| |fp_av_dur 1.00 -0.67
repet_rate 1.00| |repet_rate 1
SK, Medium |AR ‘MLR ‘btw_av_dur ‘ mid_av_dur ‘fp_av_dur repet_rate EN, Medium |AR ‘NILR ‘btw_av_dur ‘mid_av_dur ‘fp_av_dur ‘repet_rate

AR 1.00 0.57 0.11 0.42 -0.32 -0.13| |AR 1.00 0.54 -0.22 -0.07 -0.03 0.13
MLR 1.00 0.15 0.24 -0.12 -0.31| |MLR 1.00 -0.04 0.15 0.26 -0.31
btw_av_dur 1.00 0.28 0.05 -0.30| |btw_av_dur 1.00 0.07 0.20 -0.39
mid_av_dur 1.00 -0.24 -0.20| |mid_av_dur 1.00 0.08 -0.23
fp_av_dur 1.00 -0.18| |fp_av_dur 1.00 -0.49
repet_rate 1.00| |repet_rate 1
SK, Hard AR ‘MLR ‘btw_av_dur‘mid_av_dur ‘fp_av_dur repet_rate EN, Hard AR ‘MLR ‘btw_av_dur ‘mid_av_dur ‘fp_av_dur ‘repet_rate

AR 1.00 0.72 -0.16 -0.08 0.20 -0.20| |AR 1.00 0.55 -0.35 -0.08 -0.18 0.22
MLR 1.00 -0.21 0.03 0.30 -0.31| |MLR 1.00 -0.32 -0.02 0.28 -0.29
btw_av_dur 1.00 0.10 0.06 -0.14| |btw_av_dur 1.00 0.42 0.01 0.33
mid_av_dur 1.00 0.32 -0.35| |mid_av_dur 1.00 0.18 0.37
fp_av_dur 1.00 -0.34| |fp_av_dur 1.00 -0.54
repet_rate 1.00| |repet_rate 1




