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Abstract: This article explores the effects of different task repetition schedules on English learners’
oral fluency in terms of speed, breakdown, and repair indices using a PRAAT script to enhance
objectivity and consistency in the assessment of learner performances. A total of 90 freshmen
participated in the experiment and were divided into three groups: the blocked repetition group,
the interleaved repetition group, and a control group. This study adopted a pre- and post-test
design. After the learners repetitively practiced the problem-solving tasks for three weeks, their
improvement was measured by a new task of the same type. The analyses of speed, breakdown, and
repair in learners’ oral performance reported that the experimental groups outperformed the control
group in fluency measurement. Specifically, the interleaved repetition group was advantageous
compared with the blocked repetition group, except for the silent pause numbers. The findings not
only support the interleaving effects and enrich the line of task repetition research but also have
pedagogical implications in that introducing interleaved practice in real classrooms is beneficial to L2
speaking enhancement.
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1. Introduction

Learners’ oral fluency, which is assumed to be one of the fundamental language abili-
ties, serves as the crux of effective communication. Oral fluency has also been considered
a critical aspect of language proficiency. China’s Standards of English Language Ability
(CSE) include fluency in language feature scales of oral expression, focusing on evaluation
of speed, intonation, pauses, and so on. Being a fluent L2 speaker is also one of the ultimate
goals that language learners dream of achieving. Nevertheless, oral fluency, in relation to
processing ease and automaticity, is no mean feat. Experts in applied linguistics, language
instructors, and practitioners spare no effort to search for how a language user can produce
smooth, effortless, and automatic utterances. Moreover, the assessment of oral fluency is
often labor-intensive and requires a high level of rater experience, which greatly limits the
efficiency of related research. In today’s technologically advanced world, technology-based
fluency assessment can help measure students’ performances and help teachers improve
the efficiency, objectivity, and consistency of classroom evaluation.

1.1. Oral Fluency and Task Repetition Schedule

Oral fluency has been labeled as “procedural automaticity” in the psycholinguistic
paradigm (Fillmore 1979). Oral fluency is considered as a language skill, the development of
which is understood as increased automaticity. This skill-based view is supported by multi-
disciplinary research, such as information processing and skill acquisition (Anderson 2009).
Automatizing linguistic knowledge and skills inevitably links to practices of sufficient
quantity and high quality (Suzuki 2022). Among various sorts of classroom activities to
enhance oral fluency, task repetition has sparked widespread interest, which refers to “a
task that has already been performed” (Bui et al. 2018, p. 227).
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The importance of task repetition is highlighted by Segalowitz in that repetition
functions as “a major route” to automatization (Segalowitz 2010), which is the prerequisite
of utterance fluency and proficient L2 use. Research has revealed that task repetition assists
in improving learners’ speaking fluency (e.g., Ahmadian 2011; Bygate 2001; de Jong and
Perfetti 2011; Lambert et al. 2017; Thai and Boers 2016), which is perhaps due to the learners’
shift of attention from content conceptualization to formulation (Bygate 2001).

A recent line of task repetition inquiry focuses on task repetition schedules, among
which the topic of blocked practice and interleaved practice has evoked substantial research
interest (Suzuki 2021b). According to Suzuki (2021a), in a blocked condition, each of the
practice tasks is repeated in order before moving on to the next task (e.g., AAABBBCCC).
While in an interleaved condition, tasks of various types are interspersed (e.g., ABCAB-
CABC). It has been found that task repetition with different schedules may lead to different
learning outcomes, for example, in grammar learning and speaking performance (Nakata
and Suzuki 2019; Suzuki 2021b).

1.2. Theoretical Accounts of Task Repetition Schedules

The concept of interleaving and blocking is documented in several pedagogical frame-
works, among which influential ones include the theoretical framework for systematic
and deliberate L2 practice(Suzuki et al. 2019) and transfer-appropriate processing theory
(Lightbown 2007). In order to identify optimal practice tailored for learners, Suzuki et al.
applied the “desirable difficulty” concept to L2 practice and provided a theoretical frame-
work that claims that instructors should take three key elements into account, including
practice condition, linguistic difficulty, and individual features (Suzuki et al. 2019). In
explaining context-related difficulty, spaced and interleaved practices are mentioned as
effective distributed practices in the classroom. The concept of interleaving is also high-
lightedin the transfer appropriate theory (Lightbown 2007). Knowledge/skill transfer refers
to “applying knowledge and skills that are acquired in one context to another” (Suzuki 2022,
p. 326). The transfer-appropriate processing model focuses on this issue, and advocates that
whenever a practice condition is similar to an outcome task, learning is transferred more
readily (Lightbown 2007, 2019). The transfer-appropriate processing theory underlines how
learning could transfer to the retrieval process instead of how learning takes place in the
study phase.

The theoretical roots of interleaving effects can be traced back to cognitive science as
well as educational psychology. Researchers proposed several theoretical bases for the effect
of distributed practice, from the perspectives of discrimination, attention, and information
encoding. The most popular of them is the discriminative contrast hypothesis, which
asserts that interleaved presentations are more likely to enhance contrasts between items,
making the differences more prominent (Kang and Pashler 2012). Two other explanations
are proposed from the perspective of attention. One is the sequential attention theory,
which argues that interleaving exercises can direct learners’ attention to different attributes
of subsequent objects, thus increasing discrimination (Carvalho and Goldstone 2017). From
the opposite angle, the attention attenuation hypothesis proposes that learners’ attention
diminishes when they see repeated content, for example, the blocked presentation and
practice (Zimmerman 1975). From the perspective of information encoding, the encoding–
variability explanation favors greater variability in information presentation and believes it
is conducive to information encoding (Gerbier and Toppino 2015).

1.3. Related Work on Task Repetition Schedules

To date, most of the results of related studies in language learning available support the
interleaving effects on grammar, morphology, and syntax acquisition (Nakata and Suzuki
2019; Pan et al. 2019; Suzuki et al. 2022b). However, the effects of interleaved or blocked
repetition on the development of skills, i.e., fluency training, are quite complex. In a recent
study, English learners performed three oral storytelling tasks employing six-frame cartoons
for three days in order to investigate the impact of task-repetition practice on fluency
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development (Suzuki 2021b). They used either a blocked or an interleaved task repetition
schedule to practice. The blocking group exhibited stronger fluency growth in some aspects
(faster articulation rate and shorter pause duration) than the interleaving group, according
to the results of a post-test using new six-frame cartoons. This study also revealed an
intriguing “trade-off” relationship between pause frequency and pause duration, where
learners unexpectedly created more pauses despite producing shorter pauses.

Suzuki (2021b) showcases contrasting findings with previous research which favors
interleaving effects on L2 learning. The possible sources of the incongruence, according to
the author, might be the nature of the practice, the difficulty or complexity of the employed
task type, and the setting of multiple practice sessions. Interleaved practice, which has
received recognition in psychology research, is seemingly less effective in the area of
speaking practice.

A related study was conducted by de Jong and Perfetti, which investigated the impact
of repeated task contents (or no-repeated contents) on L2 fluency development and proce-
duralization (de Jong and Perfetti 2011). Although de Jong and Perfetti did not refer their
study design to the specific term, the topic-repetition group in their study corresponded to
the blocked practice. Students learning English as a second language at a university in the
United States participated in nine 4/3/2-min monologues, with the time given for each
task decreasing over the course of two weeks. The no-topic-repetition group performed
the speaking task on nine distinct themes (training session 1: topics 123; training session 2:
topics 456; training session 3: topics 789). The topic-repetition group performed the speech
task three times on the same topic, which met the requirement of blocked practice (training
session 1: topic 111; training session 2: topic 444; training session 3: topic 777). To see if the
fluency benefits from repeated practice might be transferred to speaking performance on a
different topic, one-week and four-week delayed post-tests were given. Only the repetition
group (blocked practice) showed notable fluency growth linked to proceduralization (e.g.,
mean length of run, pause length, and phonation/time ratio) when the delayed post-tests
were examined.

These two studies paved the way for exploring blocking/interleaving effects on
L2 speaking fluency. They indicate the possibility of promoting proceduralization by ma-
nipulating practice distribution and sequence. Suzuki used the term “practice variability”
to capture the possible factor that impacts underlying L2 speaking mechanism and proce-
duralization (Suzuki 2022). The two pioneering studies aforementioned seem to indicate
that a less variable condition is advantageous to fluency transfer. However, the benefits
of a task repetition schedule (blocking or interleaving) depend on the learning materials,
task types, and skills (Brunmair and Richter 2019). Different task types being observed (for
example, those with higher cognitive demands) have received scant attention in this line of
research. Moreover, there are still questions untouched. Both studies were conducted in the
laboratory. The investigation should go beyond the lab-based setting because it is not clear
whether task repetition schedules take effect in real classroom settings. Up to now, far too
little attention has been paid to the different effects of blocked and interleaved repetition
on complex skill development, for example, L2 fluency.

Employing problem-solving tasks, the following research questions guided the current
study:

(1) To what extent do task repetition schedules impact L2 fluency (speed, breakdown,
and repair) compared to the control group?

(2) What is the relative effectiveness of task repetition schedules (blocking and interleav-
ing) on participants’ oral fluency in terms of speed, breakdown, and repair?

2. Materials and Methods
2.1. Participants

A total of 90 non-English majors in their freshman year took part in the current study
at a university in northwest China. They were from six intact classes. The six classes were
randomly assigned to either experimental groups (two classes in the blocked repetition
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group and two classes in the interleaved repetition group) or the control group (two classes
receiving no training). The participants were instructed by the same English teacher. They
took the Oxford Quick Placement Test to assess their English proficiency levels. One-way
ANOVA reported that there were no significant differences between the participants among
the three groups (p = 0.704). They signed a consent form prepared following the ethical
guidelines. The experiment was carried out in their regular listening and speaking classes.
During the experiment, two of the participants in the control group failed to complete all
tasks and were thus excluded from the data analysis.

2.2. Instruments
2.2.1. Oral Task

The present study employed the modified tasks that were detailed for Lambert et al.,
using a structured problem-solving task (“The Abby Task” by Lambert et al. 2020). “The
Abby Task” presented the scenario that the character Abby (played by the students them-
selves) receives several “pour out letters” about the troubles the letter-writers encountered
in their campus life. The students were required to reply to the letter-writers orally, follow-
ing a detailed problem-solving structure. There are three major advantages of employing
the Abby tasks. First, it is in accordance with students’ campus life, which invites their
engagement. Second, it provides a battery of parallel oral tasks with similar task complexity,
which are selected to ensure compatibility with each other. It is suitable for experiments
with a repetition schedule because it can largely control the inner differences of each task,
for example, familiarity and complexity, which may obscure the main effects of a repetition
schedule. Third, the tasks have a clear structure for participants to follow, which can
address students’ difficulty organizing content and is useful for training their thinking and
making their speech more logical.

The topics for the pre- and post-tests included “keeping balance between part-time job
and schoolwork” and “getting out of the haze of lost love”. The topics for practices were
“reminding friends to pay back the money” (Task A), “convincing my parents to allow
me to study abroad” (Task B), and “getting up early to attend classes at a distant campus”
(Task C). Students produced monologues individually, which were recorded by computers.
Prompts were displayed on the screen with a different headshot in each iteration to create a
novel “interlocutor”, which was intended to relieve boredom. The participants were asked
to complete each task within 2.5 min and follow the problem-solving procedure: explaining
the problem, comparing possible solutions, recommending one of these, and giving the
reason for the recommendation. This procedure helps to ensure the parallel nature of the
tasks. More information related to the prompts was provided in Appendix A. Participants
had 2 min to prepare for each task, and they were allowed to take notes on phrases, but not
complete sentences.

2.2.2. Questionnaire

The current study modified Cho’s survey of examining learner experience (Cho 2018),
including the perception of task difficulty, skill, and flow (interest, attention, and control),
with background information added. This questionnaire was chosen for the following
reasons: First, the focused items are suitable for the present study. The most typical
student assessment of a task is its perceived difficulty (Cho 2018). Moreover, task difficulty
has traditionally been viewed as an add-on construct that confirms the methodological
operationalization of task features (Tavakoli 2009). Additionally, the appropriate challenge
level of a task, an important component of flow, ties into the present discussion of learner
experience. It also echoes The Desirable Difficulty Framework (Suzuki et al. 2019), which
searches for the optimal challenge for language practice and invites discussion about the
synergy among practice conditions and learner-related difficulty factors. Second, it contains
a moderate number of items, which allows repeated measurement. Cho had the participants
complete the questionnaire four times (one for each task, Cho 2018). The present study
distributed the questionnaire at the end of each training session (three times in total).
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2.3. Procedures

This study was conducted in dedicated listening and speaking classrooms equipped
with integrated digital language learning system DH500E-Ningdayifang-NDE2. Addition-
ally, high-quality audio recording capabilities were ensured through the use of Panasonic’s
hardware equipment, WE-LL310A. These systems allowed for precise control over each
computer, as well as the corresponding headphones and microphone setups, ensuring
high-quality audio recording. Participants were seated at intervals in these classrooms,
with each learner surrounded by an empty space to minimize the influence of neighboring
participants on the audio recordings. All participants used their dedicated headphones
and microphone setups corresponding to their seats. The mitigation of background noise
influence is further controlled through parameter adjustments and manual verification.
Detailed information is reported in the data analysis section.

The current study adopted a pretest-treatment-post-test design. The procedure is
presented as follows (Table 1).

Table 1. Experiment procedures.

Group Pretest (Week 1) Treatment
(Week 2, 3, 4)

Post-test
(Week 5)

Blocked group
Pre-test

AAA-BBB-CCC
Q&D-Q&D-Q&D

Post-test
Interleaved group ABC-ABC-ABC

Q&D-Q&D-Q&D
Control group /

Q: questionnaire; D: diary; The topics for pre- and post-tests were counterbalanced.

Topics for pre- and post-tests were employed in counterbalanced orders to eliminate
any order effects. All the participants were assigned to either a blocked-practice condition
(n = 30) or an interleaved-practice condition (n = 30). The learners in the control group
(n = 30) took the pretest and post-test only. The experiment was conducted in the first
session of their listening and speaking course each week. Each practice session (three
oral tasks) was immediately followed by a survey and a diary recording the students’
experiences with the task.

2.4. Measures
2.4.1. Measures of Fluency

Oral fluency is considered as overall competence in a broad sense (Tavakoli et al. 2016).
While in a narrow sense, fast speech, as well as the relative absence of unnecessary hesi-
tations, halting, repetition, and self-repairs, are features that most people associate with
fluency (Segalowitz 2010). The current research took the latter view, focusing on speed,
breakdown, and repair fluency. Based on Skehan’s taxonomy of utterance fluency (speed
fluency, breakdown fluency, and repair fluency, Skehan 2003), each dimension of fluency
was analyzed as in Table 2 with reference to the prior studies on fluency (Lambert et al. 2020;
Suzuki 2021b; Tran and Saito 2021).

It should be acknowledged first that there have been no perfect or totally systematic
measurements so far (Tavakoli and Wright 2020). In the current study, specific measures
were selected with due consideration of the following advantages: First, the current study
included both pure measures and composite ones for different aspects of L2 fluency in
order to take a more systematic approach to measurement (Tavakoli and Wright 2020),
and the multidimensional nature of fluency research requires more refined and deeper
evaluation (Suzuki and Kormos 2023). While composite measures such as speech rate and
mean length of run are the most representative indices that could capture fluency generally
(Hunter 2017), the pure measures are also contributive since it may provide evidence of
changes in different stages in oral production (Suzuki and Kormos 2023). For instance,
frequency of silent pauses is associated with conceptualization and formulation stage, while
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articulation rate is assumed to be related to articulation stage in the L2 oral production
model (Tavakoli and Wright 2020). Second, the incorporation of ratios (phonation/time
ratio and pause/time ratio) is a response to Tavakoli and Wright’s call for measuring
fluency on the basis of ratios so as to increase comparability across studies (Tavakoli and
Wright 2020). Third, the interpretation of mean length of run, phonation/time ratio, and
mean length of pause are believed to indicate the tendency toward proceduralization
(de Jong and Perfetti 2011), which plays a significant role in fluency development.

Table 2. Measures of fluency.

Fluency Aspects Operationalization

Speed fluency

Speech rate (SR) The number of syllables per minute of speech (including pause)

Articulation rate (AR) The number of syllables per minute of speaking time (excluding pauses)

Phonation/time ratio (PTR) Utterance duration divided by the total duration

Mean length of run (MLR) Total numbers of syllables divided by total number of runs

Breakdown fluency

Frequency of silent pauses (FSP) Number of silent pauses divided by the total duration, multiplied by 60

Pause time ratio (PATR) Total silent pause duration divided by total duration

Mean length of pauses (MLP) Total silent pause duration divided by the numbers of pauses

Repair fluency
Repetition frequency (RF) The number of repetitions per minute

Self-repair frequency (SRF) The number of self-repairs per minute

It should also be noted that the classification of these measurements is not exclusive
but follows the majority of empirical studies. For example, according to the interpretation
of Tavakoli and Wright (2020), the articulation rate is a pure measurement of speed fluency,
while the mean length of run is a composite measurement because it reflects both the roles
of silence frequency and syllables produced. The measurement of speech rate even incor-
porates the three fluency aspects. Repair, pause phenomena, and the syllables produced
all contribute to the final value. Moreover, some research holds that repetition in repair
fluency may indicate “stalling”, which falls into the scope of breakdown fluency (Dörnyei
and Kormos 1998). Since inconsistent views still exist on this issue, we chose to follow most
of the studies in which repetitions are regarded as repair behaviors.

With the help of a PRAAT script (de Jong and Wempe 2009), pauses of at least 250 ms
duration were identified using the free sound-analysis software PRAAT (Version 6.0.14,
Boersma and Weenink 2016), and indices such as speech rate, articulation rate, phona-
tion/time ratio, and pauses-related measurements were calculated automatically by the
software and the widely acknowledged script (e.g., Suzuki 2021a; Suzuki et al. 2022a).
Automatic scoring by the script has been proven to highly correlate with manual mea-
sures (>0.8) (de Jong and Wempe 2009). Using automatic identification of syllables and
pauses has several merits. To begin with, compared to holistic human rating, automated
analysis is more objective and ensures consistency. According to Tavakoli and Wright,
the past two decades have witnessed a methodological shift, and digital software can
now report more precise and efficient results, especially in the dimension of temporal
fluency (Tavakoli and Wright 2020). Moreover, in the current study, three strategies were
employed to increase the validity of fluency assessments. First, the identification of the
pause threshold followed de Jong and Bosker’s recommendation of 250 ms. It is believed
that native speakers have a negative perception of fluency with longer pauses (longer than
250 ms), and this threshold can best distinguish pauses (de Jong and Bosker 2013). The
commonly used threshold of 250 ms is also selected in accordance with previous empirical
research (e.g., Bao 2023; Saito et al. 2022; Suzuki and Kormos 2023). Second, the silence
threshold was set to −20 dB, which is supposed to avoid noise interference and fit into
the classroom setting (Saito et al. 2022). Third, manual re-checking was carried out after
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automatic identification of pauses and syllables. A total of 3.34% of the annotations were
adjusted, with an inter-rater reliability of 0.93 between the two coders.

The first and second authors transcribed all the speaking samples (88 × 2) and counted
the number of repetitions and self-repairs independently. They discussed and reached
consensus when disparities appeared in the identification of repetitions and self-repairs.

Example of repair coding (Student B-21):
First, I know you really want to change the change the (repetition *1) condition

situation (repair *1), change this situation (repair *1). So you can, so you can (repetition *1)
developments develop (repair *1) a new relationship with others.

2.4.2. Measures of Learner Perception and Experience

The present study used Cho’s questionnaire, tapping into three aspects of learner
experience: perceived difficulty, perceived skill, and flow experience, with 15 items in
total (Cho 2018). On a 6-point Likert scale, participants were asked to score the statements’
appropriateness, with 1 indicating “not at all appropriate” and 6 indicating “extremely
appropriate”. In terms of perceived difficulty, learners evaluated levels of “difficult” and
“easy” in two separate items; thus, the score of “easiness” was reversely coded. In terms
of perceived skill, 3 items centering “ability” and “competence” were given marks. As to
interest, 3 items concerned about the intrinsic enjoyment and the willingness to participate
in the practice again. As to attention, 3 items addressed the extent to which learners
were engaged in practices without being distracted by other things. As to control, 4 items
investigated whether the goal of the practice was clear and whether learners felt in control.
Within each construct, the scores were averaged.

2.5. Data Analysis

To investigate between-group differences in speed, breakdown, and repair behaviors,
univariate ANCOVAs were conducted, following Suzuki’s design, when comparing be-
tween different conditions (Suzuki 2021b). The reason to choose ANCOVAs is that they
could control potential differences for the first time. The focus lies on changes from the
pre-test to the post-test between different groups. Moreover, the design, which incorpo-
rated a control group, could control potential sources of confounding variables like the
opportunities to practice oral English in their language courses because the participants
in the control group took the same English course with the same instructor as the two
experimental groups. Three levels of groups (blocked, interleaved, and the control group)
were the between-subject variables. The post-test score was the dependent variable, and
the corresponding pre-test score was the covariate in each fluency measure.

As to the data from questionnaires, two-way repeated-measures multivariate analysis
of variance (MANOVA) were conducted. The within-subject variables were three levels
of week and two levels of condition as the between-subject variables, and the dependent
variables (DVs) were perceived task difficulty, skill, and flow. Since learner experience was
not the focus of the current study, the whole bunch of results would not be included in the
result section. The related findings were used only when explaining the possible reasons
underlying the fluency change in the discussion part. Learners’ diaries were also consulted
to provide qualitative evidence.

3. Results

By assessing Q-Q plots and skewedness and kurtosis, dependent variables were
approximately normally distributed except for MLR, RF, and SRF. Thus, a reciprocal trans-
formation was conducted to correct the distribution of MLR. A square root transformation
was conducted on repair measures. The current study followed the benchmark of effect
sizes specific to blocking or interleaving effects (ηp

2 > 0.06; Cohen’s d > 0.40), with references
to the previous research (Suzuki 2021b).
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3.1. Speed Fluency

According to Table 3, there were significant differences among the three groups in
speed fluency measures (SR, p = 0.000, ηp

2 = 0.218; AR, p = 0.000, ηp
2 = 0.167; PTR, p = 0.000,

ηp
2 = 0.188; MLR, p = 0.008). Pairwise comparisons (Table 4) detected the significant

differences in SR between the blocked repetition group and the control group (p = 0.034) and
the interleaved repetition group and the control group (p = 0.000). Both the experimental
groups outperformed in SR than the control group. The difference between the blocked
and interleaved groups was meaningful (Cohens’d = 0.49 > 0.40), with the interleaved
group performing better. As to AR, significant differences were found between the blocked
and the interleaved repetition groups (p = 0.029), and between the interleaved repetition
group and the control group (p = 0.000), with the interleaved group producing a higher
AR compared with the other groups. In terms of PTR, both the blocked repetition group
(p = 0.007) and the interleaved group (p = 0.000) did better than the control group. With
regard to MLR, significant differences were noted among groups (p = 0.008), with both
experimental groups outperforming the control group (p = 0.023, 0.019 respectively).

Table 3. ANCOVA results of speed fluency adjusted for pre-test.

Measures Group Raw Mean Adjusted Mean Std. Error F p ηp
2

SR
B 126.56 123.03 5.79

11.73 0.000 * 0.218I 146.22 142.23 5.80
C 93.00 101.06 6.10

AR
B 220.76 216.58 4.67

8.45 0.000 * 0.167I 231.00 234.19 4.65
C 206.19 207.26 4.80

PTR
B 0.57 0.57 0.02

9.70 0.000 * 0.188I 0.63 0.61 0.02
C 0.45 0.47 0.02

MLR ˆ
B 0.19 0.19 0.01

5.05 0.008 * 0.107I 0.18 0.18 0.01
C 0.23 0.23 0.01

df = 2; B: blocked repetition group, n = 30; I: interleaved repetition group, n = 30; C: control group, n = 28; * p < 0.05;
ˆ reciprocal transformation was conducted on MLR, therefore a smaller value indicates a higher mean length
of run.

Table 4. Pairwise comparison for speed fluency.

Measures Mean Differences. Std. Error p 95% IC Cohen’s d

SR
B vs. I −19.21 + 8.15 0.062 [−39.13, 0.71] −0.61 +

B vs. C 21.97 * 8.49 0.034 [1.23, 42.70] 0.70 +

I vs. C 41.18 * 8.50 0.000 [20.41, 61.94] 1.30

AR
B vs. I −17.61 * 6.64 0.029 [−33.82, −1.40] −0.69 +

B vs. C 9.33 6.71 0.504 [−7.06, 25.71] 0.37
I vs. C 26.93 * 6.67 0.000 [10.64, 43.23] 1.06 +

PTR
B vs. I −0.04 0.03 0.619 [−0.11, 0.04] −0.33
B vs. C 0.10 * 0.03 0.007 [0.02, 0.17] 0.83 +

I vs. C 0.14 * 0.03 0.000 [0.06, 0.21] 1.15 +

MLR ˆ
B vs. I 0.002 0.02 1.00 [−0.04, 0.04] 0.03
B vs. C −0.05 * 0.02 0.023 [−0.09, −0.01] −0.79 +

I vs. C −0.05 * 0.02 0.019 [−0.09, −0.01] −0.79 +

Pairwise comparison: Bonferroni correction; * p < 0.05, + meaningful effect size. ˆ reciprocal transformation was
conducted on MLR, therefore smaller values indicate longer MLR.

3.2. Breakdown Fluency

As shown in Table 5, ANCOVAs reported significant differences among the three
groups in PATR (p = 0.000, ηp

2 = 0.188) and MLP (p = 0.000, ηp
2 = 0.183). Although the
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differences in FSP did not reach the significance level between groups FSP (p = 0.093,
ηp

2 = 0.055), the blocked group produced less FSP relative to the control group with a
meaningful effect size (−0.54), as reported in Table 6. However, the interleaved group
produced more FSP compared with the control group, with a meaningful effect size (0.45).
Pairwise comparison detected that both the blocked (p = 0.007) and the interleaved groups
(p = 0.000) produced significantly smaller PATR than the control group. In terms of MLP,
both the blocked (p = 0.027) and the interleaved repetition group (p = 0.000) spoke with
shorter MLP compared with the control group. Although the difference between the two
experimental groups did not reach the significance level, it was meaningful with an effect
size of 0.48. The interleaved group produced a shorter MLP than the blocked group.

Table 5. ANCOVA results of breakdown fluency adjusted for pre-test.

Measures Group Raw Mean Adjusted Mean Std. Error F p ηp
2

FSP
B 21.53 21.22 0.93

2.45 0.093 0.055I 23.82 23.93 0.92
C 21.46 21.68 0.96

PATR
B 0.43 0.43 0.02

9.70 0.000 * 0.188I 0.37 0.39 0.02
C 0.55 0.53 0.02

MLP
B 1.30 1.34 0.11

9.42 0.000 * 0.183I 0.97 1.06 0.11
C 1.91 1.78 0.12

df = 2; B: blocked repetition group, n = 30; I: interleaved repetition group, n = 30; C: control group, n = 28;
* p < 0.05.

Table 6. Pairwise comparison for breakdown fluency.

Measures Mean Differences Std. Error p 95% IC Cohen’s d

FSP
B vs. I −2.72 + 1.32 0.126 [−5.93, 0.50] −0.54 +

B vs. C −0.47 1.34 1.000 [−3.75, 2.82] −0.09
I vs. C 2.25 + 1.33 0.282 [−1.00, 5.50] 0.45 +

PATR
B vs. I 0.04 0.03 0.619 [−0.04, 0.11] 0.33
B vs. C −0.098 * 0.03 0.007 [−0.17, −0.02] −0.83 +

I vs. C −0.136 * 0.03 0.000 [−0.21, −0.06] −1.15 +

MLP
B vs. I 0.28 + 0.16 0.241 [−0.11, 0.67] 0.46 +

B vs. C −0.440 * 0.16 0.027 [−0.84, −0.04] −0.72 +

I vs. C −0.720 * 0.17 0.000 [−1.13, −0.31] −1.18 +

Pairwise comparison: Bonferroni correction; * p < 0.05, + meaningful effect size.

3.3. Repair Fluency

According to Table 7, three groups showed significant differences in both indices
(RF, p = 0.011; SRF, p < 0.001). Pairwise comparisons (Table 8) showed that the blocked
group presented significantly fewer repetition behaviors compared with the control group
(p = 0.006). The interleaved group also significantly outperformed the control group in RF
(p = 0.001). As to SRF, the interleaved group did better than the blocked group (p = 0.010)
and the control group (p < 0.001) significantly.
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Table 7. ANCOVA results of repair fluency adjusted for pre-test.

Fluency Measure Group Raw Mean Adjusted Mean Std. Error df F p ηp
2

RF
B 0.88 0.84 0.08

1.55 7.89 0.001 * 0.158I 0.74 0.78 0.08
C 1.21 1.21 0.08

SRF
B 0.82 0.82 0.08

2 10.71 <0.001 * 0.203I 0.48 0.49 0.08
C 1.03 1.01 0.08

df = 2; B: blocked repetition group, n = 30; I: interleaved repetition group, n = 30; C: control group, n = 28; * p < 0.05;
A square root transformation was conducted.

Table 8. Pairwise comparison for repair fluency.

Measures Mean Differences Std. Error p 95% IC Cohen’s d

RF
B vs. I 0.06 0.12 1.00 [−0.23, 0.34] 0.14
B vs. C −0.37 * 0.12 0.006 [−0.66, −0.09] −0.83 +

I vs. C −0.43 * 0.12 0.001 [−0.72, −0.14] −0.97 +

SRF
B vs. I 0.33 * 0.11 0.010 [0.06, 0.60] 0.78 +

B vs. C −0.19 0.11 0.307 [−0.46, 0.09] −0.45 +

I vs. C −0.52 * 0.11 <0.001 [−0.79, −0.24] −1.22 +

Pairwise comparison: Bonferroni correction; * p < 0.05; + meaningful effect size; A square root transformation was
conducted.

To summarize, the experimental groups overmatched the control group in speed
fluency (SR, PTR, MLR), breakdown fluency (PATR, MLP), and repair fluency (RF). In SR,
AR, MLP, and SRF, the interleaved group surpassed the other two groups, thus becoming
the optimal practice condition in these aspects. However, in FSP, it was a suboptimal choice.
The two experimental groups were comparable in PTR, MLR, PATR, and RF.

4. Discussion

Findings yielded by the statistical analyses indicated that both the blocked and the
interleaved repetition groups had better performances in L2 fluency as measured by the
post-test. Between the two, the interleaved repetition group presented an advantageous
output in terms of fluency. In what follows, these results are discussed in relation to
theoretical accounts, and evidence from participants’ performances, questionnaires, and
diaries pertaining to their practice experience and perception.

4.1. Merits of the Experimental Groups

Findings revealed that both experimental groups outperformed the control group in
speed, breakdown, and repair fluency. This observation could possibly be accounted for
transfer-appropriate processing theory, emotional engagement in practice, and procedural-
ization to some extent.

DeKeyser emphasizes the importance of transferability of skills in that automatization
not only contains the “speed-up of the same basic mechanisms” but also the “speed-up of a
broader task” (DeKeyser 2015, p. 96). Yet, to achieve transferability, there are conditions to
meet. Findings yielded by prior research indicate that blocking (content repetition within
practice sessions) has the potential to facilitate fluency transfer (de Jong and Perfetti 2011;
Suzuki 2021b). However, in the current study, both the blocked and interleaved repetition
groups behaved more fluently in the new task (post-test) compared with the control group.
These different sets of results may stem from the types of tasks used in each study. De Jong
and Perfetti deployed monologue on various topics ranging from “opinions toward pets”
to “a favorite artist” (de Jong and Perfetti 2011). The topics are less similar intrinsically.
This dissimilarity hinders interleaving from taking effect since high similarity between
tasks is documented to enhance interleaving (Brunmair and Richter 2019). The same is true
in Suzuki’s study (Suzuki 2021b). Although the picture-story tasks were also structured
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following the lead of plots, the tasks being practiced (bicycle, tiger, and race) differed
from each other in conceptualization since the contents were relatively fixed and restricted.
Because the Abby tasks used in the current study during the practice and in the pre-
and post-tests resembled each other in their tight problem-solving structure, this allowed
interleaved practices to take effect and provided easier access to transferability.

The similarity between tasks being practiced and tested provides favorable conditions
for transfer. Learning is transferred more readily whenever a practice condition is similar
to an outcome task (Lightbown 2007). This theory has two implications. First, the practice
session and the test session in the study itself should be similar. Second, the tasks used in
the practice should be similar to students’ practice in daily life. Both conditions are crucial
to the successful transfer. In contrast to the two pioneer studies (de Jong and Perfetti 2011;
Suzuki 2021b), Hunter (2017) failed to detect L2 fluency transfer because it employed a
“poster carousel” task during practice sessions while using topic-development tasks in the
pre- and post-tests. She attributed the results to the violation of the transfer-appropriate
theory. Practice conditions in the current study also fit into appropriate transfer in that
the chosen topics (background information about the problems to be solved) are close to
students’ campus life. The problems are what contemporary college students encounter
and search for solutions for, such as the pain of getting up early for class across campus, the
struggle of reminding friends to return money, and torturous lovelorn time. In keeping with
the goal of promoting communicative skills in actual use, practices involving tasks close
to reality should be considered appropriate in light of the similarity between controlled
context (in the classroom) and actual communication.

Drawing on the desirable difficulty framework, the current findings may also ben-
efit from the balance between condition and learner-related difficulty. Suzuki regarded
the training content in his study as too challenging for the participants, thus making the
interleaved practice more difficult, overwhelming them, and adversely affecting procedural-
ization development (Suzuki 2021b). In the current study, students from both experimental
groups completed questionnaires three times per week during the practice sessions. The
within-group variable was time, the between-group variable was group, and the dependent
variables were difficulty, skill, interest, attention, and control. Evidence from the question-
naire showed that the students felt tasks were significantly less difficult (F (2, 116) = 19.44,
p < 0.001, with means being 3.84, 3.36, 3.28 from week 1 to week 3) and their skills were
improving during the practices (F (2, 116) = 16.72, p < 0.001, with means being 3.30, 3.69,
3.88 from week 1 to week 3) in the two experimental groups when examining the main
effects of time. Moreover, emotional engagement plays a vital role in L2 skill transfer (Light-
bown 2019). In order to detect whether learners positively engaged in the practices, the data
from the questionnaire were resorted to. According to the participants’ self-assessment,
despite the stability of interest (F (2, 116) = 0.12, p = 0.885), other variables like attention
(F (2, 116) = 3.96, p = 0.022, with means being 3.97, 4.08, 4.27 from week 1 to week 3) and
control (F (2, 116) = 8.51, p < 0.001, with means being 3.73, 4.08, 4.16 from week 1 to week
3) were getting better as the practices progressed in the two experimental groups when
examining the main effects of time. It is speculated that positive engagement might be one
of the factors that enhances the practice effect and transferability.

Drawing on previous research, systematic practice covering three weeks might change
the linguistic encoding stages (de Jong and Perfetti 2011), even at the structure build-
ing at the clause and sentence level (Kormos 2006). Although problems in the training
sessions were different from those in the post-tests, the common component (e.g., sim-
ilar task structure) allowed learners to proceduralize certain expressions, for example,
the linguistic structure of providing and evaluating solutions, and even pragmatically
communication routines.

There is also the possibility that fluency improvement in the post-test relative to
the pre-test profits from the proceduralization of abstract constructions. Prior research
speculates that reusing trigrams of part of speech (POS) promotes oral fluency development
through the proceduralization of abstract constructions (Suzuki et al. 2022a; de Jong and
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Tillman 2018). In task repetition, certain constructions were reused. Thus, in subsequent
performances, the retrieval of these constructions was accelerated. After a period of
practice, these constructions were able to be entrenched in memory. Repeated use of certain
constructions can reinforce the retrieving traces and boost retrieval efficiency, leading to
linguistic proceduralization. Repeated practices invite similar propositional expressions
and increasingly activate and entrench related abstract constructions, the process of which
strengthens proceduralization to some extent.

4.2. Comparative Advantage of Interleaving

Interleaving in the current study proved to be more effective than blocking. The
finding might be explained by the theory of sequential attention and encoding variabil-
ity. The sequential attention theory posits that interleaved practices can direct learners’
attention to different attributes of subsequent objects, thus strengthening discrimination
and coping strategies (Carvalho and Goldstone 2017). Correspondingly, learners’ attention
diminishes when they see repeated content, for example, in blocked presentation and
practice (the attention attenuation hypothesis, Zimmerman 1975). There is evidence from
the questionnaire. During practice session 1, the mean number of participants’ attention
was 4.05 in the interleaved group, with a mean of 3.90 in the blocked group. In practice
sessions 2 and 3, the interleaved group was measured as paying more attention to the tasks
compared with its counterpart (week 2: 4.09 vs. 4.08; week 3: 4.42 vs. 4.12). Participants in
the blocked repetition group also acknowledged attenuation of attention during practice,
such as participants B-07 and B-26 in their diaries:

Example 1: “I was nervous when time was running out, but sometimes I felt my mind was
wandering”. (Participant B-07)

Example 2: “Sometimes the lack of concentration may lead to mechanical repetition and knowledge
did not enter the brain”. (Participant B-26)

In the blocked group, attention attenuation during practices may weaken the practice
effects to some extent. On the one hand, the participants benefited from lexical or sentence
priming during the same task repetition within each practice session. Their attentional
resources were freeing up in the subsequent performances (at T2 and T3). Fulfilling the
following tasks did not require as many attentional resources as previously. The fluency
change seemed positive in the blocked repetitions during practices. On the other hand, the
practice effects may be leveled off by attention attenuation. Since performance was different
from learning, the ease with which the participants performed tasks during practices did
not guarantee favorable results in testing measured by a new task. On the contrary, the
participants in the interleaved repetition group who put in relatively more effort with high
concentration would gain bonuses in testing, though sometimes their performances were
not outstanding during practices.

Drawing on information encoding theory, the encoding–variability explanation favors
greater variability in information presentation and believes it is conducive to information
encoding (Gerbier and Toppino 2015). Variation in contextual cues causes encoding vari-
ability. A change in the context, for example, various situations and problems encountered
in the tasks in the interleaved practice, may reduce the recall of information at present
(interleaving may be inferior to blocking during practice); however, a greater range of
contextual cues will be attached to it. As a result, a greater level of encoding variability
facilitates maintaining access to information across different contexts, thus fostering learn-
ing transfer. On the contrary, the benefits of learning may be reduced when participants in
the blocked repetition group exclusively focus on the same context and problem without
accounting for contextual cues during the encoding process. The contrast between pause
frequency and pause duration in the interleaved repetition group may also be influenced by
encoding variability during practices. The participants were required to generate various
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ideas to deal with the different problems they encountered. They may habitually pause to
conceptualize. However, the length of pauses was reduced in the post-test, indicating the
processing is speeding up.

In relation to encoding variability, closed and open skill accounts can contribute to
the current discussion. As to the distinctions between skills practiced during blocked
and interleaved repetition, they could be attributed to differences in processing flexibility
(Segalowitz 2010). Related concepts are closed skills and open skills. A closed skill refers
to a physical or cognitive act that is performed in a relatively stable environment and
aims to reproduce more precisely as possible an ideal version of the act, while open skill
denotes skills that take place in uncertain environments where the goal of performance is
to affect the environment in some way (Allard and Starkes 1991). Segalowitz reminded
researchers that closed skills and open skills are not exclusive from each other and that it
is common to find skills containing both of them, and the importance of the distinction
between them invites researchers’ attention to how learners recruit diverse processes that
drive performance for fluent skill execution (Segalowitz 2010).

Learners in the current study practiced more of the open skills under the interleaved
repetition condition within each practice session because they encountered different sit-
uations (A, B, C) whereas learners under the blocked repetition condition dealt with the
same problem within each practice session (e.g., A, A, A). Closed and open skills have
different cognitive processing requirements for second language learners (Segalowitz 2010),
so within the practice session, tasks were more stressful for the interleaved group to handle
online, but the training was more intense for the open skills, perhaps enhancing the ability
to handle new problems in new environments (fluency transferability). In the blocked
repetition group, practices within each practice session drove more of the closed skill
performance, involving a high degree of predictability in the situation. However, L2 use is
more like open skills as opposed to closed skills, and transfer requires training to deal with
unpredictability (Segalowitz 2010). Thus, in the final test, faced with a new problem, the
participants in the interleaved group were relatively superior to the blocked group.

As has been mentioned in Section 4.1, the findings in the current study contradicted
Suzuki’s study, where interleaving failed to take effect (Suzuki 2021b). The possible rea-
sons could be the different tasks employed and some differences in the research design,
such as the intervals between practice sessions and the experiment settings. As to task
types, Suzuki’s study used the picture-story tasks while the current study employed
problem-solving tasks, which may have different cognitive demands for the participants.
For example, the problem-solving tasks might require more cognitive effort in conceptu-
alization, such as providing viable solutions, but the learners might be more flexible in
content according to their own linguistic resources. However, the content of learners’ oral
production was relatively restricted to the pictures. Thus, the variability of encoding might
be more pronounced in the present study. Moreover, as discussed before, the similarity
between practice and testing is considered important for interleaving practice to take effect
(Brunmair and Richter 2019). The highly structured nature of the problem-solving tasks
might also contribute to the current findings. As to different research designs, the current
study set the interval between each session as one week, while that in Suzuki’s study was
one day. Some measures of fluency, i.e., repair fluency, were found to be more susceptible
at a one-week interval in the previous study (Bui et al. 2019). It might be attributed to the
adequate opportunity rendered by such a spacing for practice of encoding and retrieval.
Another difference in research design is related to the experiment settings. Learners in
their authentic classes might be less anxious, thus being more likely to embrace variability
during practice. To sum up, the results in the present study added more empirical evidence
to the field of interleaved practice in second language learning.

5. Conclusions

The results of the current study suggest that repetitive practice enables the develop-
ment of oral fluency. Moreover, different task repetition schedules may influence fluency
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development, with interleaving repetition resulting in more favorable behaviors in ut-
terance speed, pause duration, and repair phenomena. In terms of less frequent pauses,
blocking repetition was advantageous. The current study supports the idea that ma-
nipulating task repetition schedules could impact learner behaviors of fluent speaking
and provides empirical evidence of interleaving effects on L2 speaking training. It also
contributes to implementing frameworks of desirable difficulty and transfer appropriate
processing in real classroom settings. Pedagogically, the current study provides some
enlightenment for systematic repetition, which intends to foster fluency development in
classroom settings. The influence of laboratory and classroom settings on students may
vary. This study was conducted in authentic listening and speaking classrooms, where the
completion of corresponding speaking tasks was integrated into the regular course curricu-
lum. Students in the classroom setting may be more relaxed compared to laboratory-based
research (Hunter 2017). Hence, the findings of the current study may be more inspirational
compared to laboratory-based research if the goal is to provide more empirical evidence
for pedagogical practices.

This study was completed within one month. Therefore, further longitudinal research
is needed. Due to the difficulty of analyzing fluency performance, the number of par-
ticipants was limited. Future studies may incorporate more participants with various
educational backgrounds and investigate the moderating role of other learner factors in the
effects of the repetition schedule, such as L2 proficiency, language aptitude, and L1 fluency
style. Moreover, the measurements of L2 oral fluency have long been complex. Existing
software and scripts are still not capable of probing some indices of fluency, such as the lo-
cation of pauses, which is absent in the current study. As technology continues to innovate,
the problem of automatically evaluating these metrics should be solved in the near future.
Finally, to control experimental variables, this study chose monologues. However, it should
be acknowledged that dialogues offer greater interactivity, align more closely with learners’
needs in daily life, and are better at reducing boredom during practice. Future research
should further investigate the use of dialogues such as 4-3-2 activity which incorporates a
real interlocutor.
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Appendix A. The Abby Tasks (Adapted from Lambert et al. 2020)

This letter describes a problem that a Chinese university student like yourself is having.
Please read the letter and decide what this student should do. You will have 2.5 min to
explain your advice in English. You should do the following four things in order: (1) explain
the problem, (2) compare possible solutions, (3) recommend one of these, and (4) give the
reason for your recommendation.
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