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Abstract

To examine the effects of task repetition with different schedules, English-as-a-foreign-language
classroom learners performed the same oral narrative task six times under three different schedules.
They narrated the same six-frame cartoon story (a) six times consecutively in one class (massed
practice), (b) three times at the beginning and at the end of a class (short-spaced practice), and
(c) three times as a part of two classes 1 week apart (long-spaced practice). The results yielded by an
immediate posttest using a novel cartoon showed that massed practice reduced breakdown fluency
(mid-clause and clause-final pauses) the most. However, the participants in the massed-practice
group showed degraded speed (slower articulation rate) and repair fluency (more verbatim repe-
tition). The effects of repetition schedule seem limited on a 1-week delayed posttest involving a
novel cartoon. Yet, when participants narrated the same practiced cartoon 1 week later, massed
practice also resulted in more verbatim repetition.
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INTRODUCTION

Task repetition plays a critical role in developing second language (L2) knowledge and
skills (Bygate, 2018). In task-based language teaching and learning, the facilitative role of
repeating a speaking task was found for fluency development. A body of L2 research on
task repetition (e.g., Ahmadian & Tavakoli, 201 1; Bygate, 1996,2001; de Jong & Perfetti,
2011; Lambert et al., 2017; Lynch & Maclean, 2000; Thai & Boers, 2016) has shown that
task repetition leads to changes in utterance fluency, reflected as speed (e.g., articulation
rate), breakdown (e.g., pauses), and repair fluency (e.g., repetitions).

Task repetition research intersects with the idea of L2 practice—repeated engagement
of L2 use in a systematic and deliberate way with a goal of developing automatized
knowledge and skills (DeKeyser, 2007; Lyster & Sato, 2013; Suzuki et al., 2019b). One
way to enhance L2 learning through repeated practice is by manipulating temporal
spacing between practices (e.g., massed vs. spaced practice). Massed practice refers to
repeated practice without any temporal intervals between sessions and trials, whereas
spaced or distributed practice involves repeating tasks with temporal intervals. The
advantage of spaced practice over massed practice is called spacing effect, and the effect
of different spacing durations (e.g., short vs. long intervals) is called lag effect. Both
spacing and lag effects are collectively termed distributed practice effects (Cepeda et al.,
2006). The distributed practice effects—phenomena originally examined extensively in
cognitive psychology—are worthy of further exploration in L2 learning research for both
theoretical and practical reasons. Theoretically, researchers can assess the extent to which
the findings obtained in the field of cognitive psychology can be translated to multifaceted
aspects of L2 learning. Practically, establishing distributed practice effects for certain
aspects of L2 learning can help maximize the outcome of repeated practice without
changing the total practice time.

Authors of recent L2 studies inspired by cognitive psychology research have investi-
gated how systematically manipulating the timing of repeated practice (e.g., massed
vs. spaced schedules) can enhance proceduralization of some aspects of L2 knowledge,
such as lexical, pronunciation, and grammar (e.g., Kasprowicz etal., 2019; Li & DeKeyser,
2019; Nakata & Elgort, 2021; Rogers, 2015; Suzuki, 2017; Suzuki & DeKeyser, 2017a).
The current study extends the line of investigation into repeated engagement of the same
speaking task under different schedules (e.g., Bui et al., 2019; Suzuki, 2021b). In this
study, English-as-a-foreign-language (EFL) learners engaged in the same monologue task
six times under different schedules (massed, short-spaced, and long-spaced). The goal of
this short-term classroom intervention study was elucidating the effects of different task
repetition schedules on the development of L2 utterance fluency.

LITERATURE REVIEW
DISTRIBUTED PRACTICE EFFECTS IN COGNITIVE PSYCHOLOGY AND L2 RESEARCH

Cognitive psychology research has yielded a substantial body of knowledge regarding
distributed practice effects (e.g., Cepeda et al., 2006; Toppino & Gerbier, 2014). Spacing
effect (the advantage of spaced over massed learning) is a robust finding for diverse forms
of learning in a variety of subjects (e.g., mathematics, verbal memory, and spelling). In
contrast, extant findings on lag effects are equivocal in cognitive psychology research
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because the optimal lag is influenced by a variety of factors (Cepeda et al., 2008; Rohrer,
2015). Several theories have been proposed to account for the distributed practice effects
(see Toppino & Gerbier, 2014 for areview). According to the study-phase retrieval theory
(e.g., Toppino & Bloom, 2002), for instance, learning improves the most when a learner
makes most effort to retrieve a previously learned item in a repeated practice session. In
other words, the repeated performance should not be too short or massed (i.e., little effort
exercised to retrieve previously learned materials) or too long (i.e., failure to retrieve
previously learned materials). This view is tied to Bjork’s (1994) desirable difficulty
framework, which stipulates that, when practice challenges leaners to bring out maximal
effort, it can promote robust learning and retention (Suzuki et al., 2019a, 2020). Therefore,
creating a desirably difficult situation through optimal spacing is important to make
repeated practice most effective.

Research on distributed practice effects has also flourished in the L2 field over the last
decade. Many researchers have demonstrated that spacing effects seem also applicable to
L2 vocabulary and grammar learning. In deliberate L2 vocabulary learning in paired
associate format, for instance, by inserting temporal spacing between retrieval trials,
retention of vocabulary knowledge can increase from 160% to 250% relative to massed
practice (e.g., Nakata, 2015; Nakata & Suzuki, 2019). In an empirical study on L2
grammar learning (Miles, 2014), spaced practice also seems more effective than massed
practice at least for the acquisition of receptive grammatical knowledge.

A growing number of authors have conducted empirical studies to investigate the
optimal lags for different aspects of L2 learning: pronunciation (Li & DeKeyser, 2019),
vocabulary (Nakata, 2015; Rogers & Cheung, 2020a, 2020b; Serrano & Huang, 2018),
and grammar (Bird, 2010; Kasprowicz et al., 2019; Rogers, 2015; Suzuki, 2017; Suzuki &
DeKeyser, 2017a). In contrast to the spacing effects, the findings pertaining to lag effects
are inconsistent. For instance, within the domain of L2 grammar learning, some studies
show the superiority of longer-spaced practice (Bird, 2010; Rogers, 2015), while other
researchers claim that shorter-spaced practice may be as effective as longer-spaced
practice (Kasprowicz et al., 2019) or even more effective than longer-spaced practice
(Suzuki, 2017; Suzuki & DeKeyser, 2017a).

With the aforementioned desirable difficulty framework in mind, two L2-related
factors are identified as potential moderators of distributed practice effects in L2 learning
(cf., Suzuki et al., 2019a). First, complexity involved in information processing required
for a given task has been found to be an important factor influencing distributed practice
effects (Donovan & Radosevich, 1999). For instance, when learning complexity is
relatively high (e.g., describing a picture orally using vocabulary and grammar rules
involves more complex psycholinguistic processes than remembering L2 words in paired
associate formats), the benefits of (longer-)spaced practice may be attenuated due to the
failure to retrieve previously learned information. Second, according to skill acquisition
(DeKeyser, 2020) and retention theories (Kim et al., 2013), acquisition of declarative and
procedural knowledge involves different learning processes. Declarative knowledge can
be acquired even with one encounter, whereas procedural knowledge acquisition neces-
sitates repeated use of target knowledge and skills. Accordingly, because proceduraliza-
tion occurs gradually over multiple learning sessions, it may be more effective to
immediately repeat the activity before the skill and knowledge decays. In other words,
more concentrated repetition may be a more efficient way for learners to fine-tune their
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procedural knowledge in comparison with longer-spaced repetition. Based on these two key
factors that moderate L2 learning difficulty, it is reasonable to assume that the optimal
distribution of practice varies depending on L2 tasks and skills to be acquired (Rogers,
2017). To further our understanding of distributed practice effects, investigations into
speaking skill acquisition are important because L2 speaking involves demanding mental
processes, such as conceptualization, formulation, and articulation (Levelt, 1989) and relies
on procedural knowledge for real-time speech processing (Kahng, 2014; Kormos, 2006;
Suzuki, 202 1b). The effects of speaking task repetition on L2 fluency have been examined
in a wide range of task-based language learning studies, which will be reviewed next.

RESEARCH ON TASK REPETITION FOR L2 FLUENCY DEVELOPMENT

Task repetition enhances L2 fluency development (e.g., Ahmadian & Tavakoli, 2011;
Bygate, 1996, 2001; de Jong & Perfetti, 201 1; Lambert et al., 2017; Lynch & Maclean,
2000; Thai & Boers, 2016). The benefits of repeating the exact same task for enhancing
fluency can be attributed to two phenomena. First, when L2 learners repeat the same task
(e.g., oral narrative), they can free up their attentional resources for conceptualization
(e.g., generating the content of speech) and use these additional resources for formulating
accurate and fluent speech involving linguistic encoding and articulation at a subsequent
performance (Bygate, 1996; Fukuta, 2016). Second, L2 learners who perform the same
task again have presumably activated linguistic expressions they had produced in the first
performance. This idea may be consistent with the view that the priming mechanisms
(Bock & Griffin, 2000) support learning through task repetition for formulating and
producing the same and/or similar L2 utterances more efficiently. The words and syntactic
patterns that are primed and repeated across consecutive performances may facilitate L2
fluency development (de Jong & Perfetti, 2011; de Jong & Tillman, 2018).

One of the most detailed analyses of speed, breakdown, and repair fluency changes
during task repetition was documented by Lambert et al. (2017). In their study, Japanese
university EFL learners engaged in a paired speaking task (instruction task, narration task,
or opinion task) six times. The performance changes across six repetitions were analyzed
in terms of speech rate (the number of pruned syllables), mid-clause and clause-final filled
pauses, and the number of repetitions and self-repairs. These analyses revealed a signif-
icant steady improvement in all aspects of fluency examined in their study until the fourth
or fifth performance. Although Lambert et al. (2017) convincingly showed the benefits of
task repetition through pair speaking tasks, the extent to which the effects of task
repetition are durable (“retention”) and carry over to fluency development that is mea-
sured by a posttest involving a different prompt (“transfer’”’) remain unknown.

SYSTEMATIC TASK REPETITION SCHEDULES FOR FACILITATING
L2 FLUENCY DEVELOPMENT

In task repetition research, an emerging line of investigations focuses on factors pertinent to
systematic task repetition that can assist L2 fluency development, such as increasing the time
pressure on task-repetition performance (e.g., Arevart & Nation, 1991), manipulating task
type repetition (e.g., Bygate, 2001; Kim & Tracy-Ventura, 2013; Lambert et al., 2021), and
variations in tasks to be repeated (de Jong & Perfetti, 2011; Suzuki, 2021b). Although
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temporal spacing between task repetitions can affect L2 fluency development, little attention
has been paid to this factor so far. Across previous empirical studies, the intervals between
same-task repetitions vary considerably, such as massed (immediate) repetition (e.g.,
Lambert et al., 2017; Lynch & Maclean, 2000), across a few days (e.g., Ahmadian &
Tavakoli, 2011; Gass et al., 1999; Kim & Tracy-Ventura, 2013), weeks (e.g., Fukuta, 2016),
or months (e.g., Bygate, 2001). While the findings yielded by these studies indicate that task
repetition facilitates fluency development, there is a paucity of research focusing specifically
on the effects of temporal lags between task repetitions on L2 speech fluency development.

To the best of our knowledge, Bui et al. (2019) conducted the first and only study in
which the task repetition interval was systematically manipulated in research design to
investigate the distributed practice effects in speaking tasks. In their study, EFL learners in
Hong Kong engaged in oral picture description task twice under five different schedules
(0-day [massed], 1-day, 3-day, 7-day, and 14-day intervals). Their findings indicated that
different amounts of spacing influence complexity —accuracy—fluency (CAF) changes
from the first (Time 1) to the second (Time 2) speech. Most relevant to the current study on
fluency development, the massed group showed the largest gain from Time 1 to Time 2 in
their speed fluency (words per minute), whereas 7-day interval group showed the largest
reduction in breakdown (filled pauses) and repair fluency (repetitions). According to Bui
and collaborators, immediate repetition allowed leaners to recycle the linguistic expres-
sions (e.g., lexical items) for the subsequent performance, as those expressions were
primed and accessed more readily. In contrast, the observed reduction in repair fluency
could be in part due to the less verbatim repetition between the two performances.
Learners in the 7-day interval group might be more likely to use newly formulated
messages in the second performance, while maintaining the understanding of the task
information process (e.g., content, planning). While Bui et al. (2019) revealed that
different task-repetition schedules influence fluency changes from Time 1 to Time 2, their
findings also brought to light an important question—to what extent repetition schedule
influences the “retention” and “transfer” of the fluency training effect.

THE CURRENT STUDY

To investigate the effects of different task repetition schedules on fluency development,
EFL learners narrated the same story involving a six-frame cartoon six times under three
different schedules. This was a classroom-based research employing a quasiexperimental
research design with four intact English classes at a Japanese university. Based on the
number of task repetition in Lambert et al. (2017), the current learners narrated the same
story six times with different temporal distribution. The four classes were respectively
assigned to a massed practice group (repeating the oral narrative task six times consec-
utively), a short-spaced practice group (repeating the oral narrative task three times each at
the beginning and at the end of class), a long-spaced practice group (repeating the oral
narrative task three times in the first and the second week), and a control group. The three
experimental conditions are illustrated as follows:

Massed: Task XXXXXX
Short-spaced: Task XXX---45 min---Task XXX
Long-spaced: Task XXX 7 days Task XXX
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A pretest, immediate posttest, and 1-week delayed posttest, involving different stories
from the one used for the practice tasks, were administered to measure the transfer of
fluency improvement to different content of the same task type. In addition, the narrative
task used in the training phase was also administered after 1 week to measure the retention
of the task repetition practice effect. The following three research questions were
addressed:

1. What are the effects of three different task-repetition schedules (massed, short-spaced, and long-
spaced) on fluency during the training phase?

2. To what extent are the task repetition effects of three different schedules durable after 1 week?

3. To what extent does the task repetition through three different schedules transfer to fluency gains
measured by performance on new oral narrative tasks?

METHODS
PARTICIPANTS

The study sample consisted of 79 first-year students at a private university in Japan who
had been studying English as a foreign language for at least 6 years before entering
university. They were recruited from four intact English classes, which were assigned to
the massed (n = 20), the short-spaced (n = 23), the long-spaced (n = 21), or the control
group (n = 15). Based on their mean score (M = 421.84, SD = 98.88) on a standardized
English test (Test of English for International Communication [TOEIC]), their English
proficiency was estimated to fall between A2 (elementary) and B1 (intermediate) level in
the Common European Framework of Reference for Language (CEFR) benchmark
(Tannenbaum & Wylie, 2008). According to one-way ANOVA results, there were no
statistically significant differences in the TOEIC scores among the four groups,
F(3,75)=1.57, p = .20, 1> = .059.

MATERIALS

Training Material

Two picture prompts (Chase and Surprise) were used for the fluency training in the present
study. The prompts were adopted from Heaton (1996) and have been used in many studies
on L2 oral production (e.g., de Jong & Tillman, 2018; de Jong & Vercellotti, 2016;
Suzuki, 202 1b; Tavakoli & Foster, 2008). These two prompts were randomly assigned to
each participant according to the seat arrangement in each class.! Each of the two prompts
consists of a six-frame picture story with a similar narrative structure and little causal
reasoning (i.e., the main character is chased by another character and experiences a
surprising event in the end). The materials are presented in Appendix A in Online
Supplementary File and are available in the IRIS digital repository of data collection
instruments (Marsden et al., 2016).

In the training session(s), the participants engaged in the narrative task six times under
different practice schedules (see Figure 1). The participants were instructed to narrate the
unusual event depicted in the six-frame cartoon to a friend who has not seen the event
before. In the instructions, they were told that “Yesterday, you saw an unusual event
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described in the six-frame cartoon on the following slide. You are going to explain the story
to a friend who hasn’t seen the event before.” Before the first narration, participants listened
to a model speech twice to familiarize them with the narrative content and facilitate their
narration. Participants were not allowed to take notes while they were listening to the story.

After listening to the model speech, the students were given 90 seconds for planning
their narration. During the planning phase, participants were provided with the picture
prompt and 13 useful words, along with their Japanese translations. After the preparation
time, the participants narrated the story for 120 seconds, aided only by the picture prompt.
They had to start their narration by saying “Yesterday, I saw an unusual event.” This
combination of preparation (90 seconds) and performance (120 seconds) was repeated in
all fluency training sessions (i.e., six times). Constant time limit was imposed throughout
because increasing time pressure can sometimes reduce the amount of repetition in
subsequent performances, which may be considered as a less ideal condition for proce-
duralization (e.g., de Jong & Perfetti, 2011; de Jong & Tillman, 2018).

Three New Prompts for Pretest, Inmediate, and Delayed Posttests

Three six-frame picture prompts (Bicycle, Bus, and Race) that were unfamiliar to the
participants were used in the pretest and posttests (see Appendix B in Online Supple-
mentary File). The three prompts were adopted from Heaton (1996) and were similar to
the two training picture prompts in terms of the story structure. They also had a tight
sequential structure and required little causal reasoning. In the pretest and posttests, the
participants were provided with 4—6 guiding questions and a list of 12 useful English
words along with their Japanese translations. All test prompts are available in the IRIS
digital repository of data collection instruments (Marsden et al., 2016). The pretest and
posttests followed the same procedure as the training session, with the exception of the
time allocated for the preparation. Because no model speech was presented for the pretest
or posttests, additional 60 seconds were allocated for the preparation phase (extending it
to 180 seconds, compared to 120 seconds allowed during training). The order of the three
test prompts (Bicycle, Bus, and Race) was counterbalanced across participants to min-
imize the task effects.

PROCEDURE

The study took place in four intact English classes where the second author of this article
was the instructor. Figure 1 illustrates the pretest—training—posttest design schedules for
each group. In Week 1, all participants took a pretest, as a part of which they individually
read the instructions on the computer screen and recorded their narrations at a pace
controlled by the instructor.

In Week 2, the training phase started for the three experimental groups. In the massed
condition, the participants narrated the same story six times consecutively. In the short-
spaced group, participants engaged in the same narrative task three times at the beginning
and at the end of the class. It took about a total of 45 minutes for performing the narrative
six times. For the remaining 45 minutes, participants engaged in regular class activities
(i.e., reading a passage with comprehension questions and a dictation task of the passage),
which was not relevant to the training task. In the long-spaced condition, the fluency
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training session was conducted across 2 weeks (Weeks 2 and 3). The same narrative task
was performed three times each week. Immediate posttest was administered after the sixth
narrative performance to measure the transfer of fluency training effects on a new
narrative task.

One week after the last training session (Week 3 or Week 4), a delayed posttest with a new
narrative task was administered for examining the long-lasting transfer of fluency training.”
Additionally, the same prompt used in the training, denoted as “Narrative (Retention)” in
Figure 1, was presented to measure retention of fluency gains in the training task.
Participants in the control group only took pretest, immediate posttest, and delayed posttest.

DATA CODING

In total, there were 237 speech samples for the pretest, immediate posttest, and delayed
posttest (79 students [4 groups] x 3 times), and 448 samples for the fluency training
session(s) and 1-week retention (64 students [3 groups] x 7 times). The first part of
narration (‘“Yesterday, I saw an unusual event”) and the final sentence that is not relevant
to the story narration (e.g., “Thank you for listening”) were removed before fluency
coding. The speech samples were annotated using a free sound analysis software PRAAT
(Boersma & Weenink, 2016). With the aid of the script developed by de Jong and Wempe
(2009), which automatically detects unfilled (silent) pauses of at least 200 millisecond
duration, three trained coders manually identified filled and unfilled pauses. They also
transcribed the speech samples into Analysis of Speech (AS) units (Foster et al., 2000).
Their work was subsequently assessed by the other two coders to ensure the accuracy of
all transcriptions. Intercoder reliability was also checked using 20% of the data coded by
multiple coders (16 out of 79 participants’ data) and was confirmed acceptable for all
fluency measures (Cronbach alpha > .85). Consistent with the operationalizations and
measurements used in prior studies on this topic (Bui et al., 2019; Lambert et al., 2017),

{ Massed condition Short-spaced condition ‘ Long-spaced condition | Control condition J

| Week 1 | ‘ Pretest |
Narrative (Time 1) Narrative (Time 1) Narrative (Time 1)
Narrative (Time 2) Narrative (Time 2) Narrative (Time 2)
Narrative (Time 3) Narrative (Time 3) Narrative (Time 3)
Narrative (Time 4) —
Week 2 Narrative (Time 5) Regular class acHvity Regular class activity
Narrative (Time 6) Narrative (Time 4)
; Narrative (Time 5 ivi
Immediate posttest N ETime 6; Regular class activity
Regular class activity Immediate posttest Immediate posttest
Delayed posttest Delayed posttest Narrative (Time 4) Delayed posttest
Narrative (Retention) Narrative (Retention) Narrat!ve (T!me 5)
Week 3 Narrative (Time 6)
Immediate posttest
Regular class activity
Delayed posttest
Week 4 Narrative (Retention)
FIGURE 1. Research design.
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the following seven fluency measures were coded to cover speed, breakdown, and repair
fluency (Skehan, 2003):

B Speed fluency

i. Articulation rate (the number of syllables per minute of speech, excluding pauses)

B Breakdown fluency
ii. Mid-clause pause duration (mean duration of mid-clause filled and unfilled pauses)
iii. Clause-final pause duration (mean duration of clause-final filled and unfilled pauses)
iv. Mid-clause pause frequency (number of mid-clause filled and unfilled pauses per minute)
v. Clause-final pause frequency (number of clause-final filled and unfilled pauses per minute)

B Repair fluency
vi. Repetition frequency (number of repetitions per minute)
vii. Repair frequency (number of self-repairs per minute)

First, speed fluency is represented by articulation rate because it is relatively indepen-
dent from the breakdown and repair fluency measures. Second, in breakdown fluency,
pause location (mid- vs. final clauses) may be indicative of different cognitive processes
(Kahng, 2018). While final-clause pause is often associated with conceptualizing and
planning the content of speech, mid-clause pauses are more likely to signal linguistic
retrieval and sentence construction in the formulation (Lambert et al., 2017). Therefore,
mid-clause and clause-final pauses were coded separately based on AS unit. Third, repair
fluency is characterized by how often speakers punctuated with repetitions and repairs.
Compared to speed and breakdown fluency, repair fluency may be influenced by factors
that are not directly relevant to L2 speaking ability such as L1 speaking style (Zuniga &
Simard, 2019). Yet, as they may serve as a proxy for the efficiency of speech monitoring
(Hanzawa, 2021) and may be susceptible to intervention (Lambert et al., 2017), repetition
and repair counts were included in the analyses.

STATISTICAL ANALYSIS

Training Performance

To compare the changes in training performance across the three experimental groups, a
series of two-way mixed ANCOV As were conducted. Each of the seven fluency measures
was used as a dependent variable and Condition and Time were the between-subject
variables. Condition was coded as three levels (massed, short-spaced, and long-spaced).
To narrow down the scope of analysis, three critical time points (Time 4, Time 6, and
Retention [1 week after Time 6]) were included as Time. Time 4 best represents the critical
difference in temporal spacing among the three groups. At Time 4, there is no spacing,
45-minute lag, and 1-week lag since Time 3 for the massed, short-spaced, and long-spaced
conditions, respectively. Performance at Time 6 and Retention is also of interest, as it
allows examining the extent to which the three schedules impact fluency changes at the
end of training and 1-week retention, respectively. The interaction between Condition and
Time was also included in the model to identify any group differences at different time
points. Each fluency measure at Time 1 was included as a covariate to control for potential
baseline differences among the three groups.?
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Because the four dependent variables (mid-clause pause duration, clause-final pause
duration, clause-final pause frequency, and repetition) were not normally distributed, log-
transformation was performed to correct the distributions. No outliers were identified
(z>3.29; Tabachnick & Fidell, 2013). When a main effect or interaction was significant in
the two-way mixed ANCOVAs, follow-up univariate ANCOVAs were conducted for
each performance (i.e., Time 4, Time 6, and Retention) with Condition (massed, short-
spaced, and long-spaced) as the between-subject variable for those fluency measures that
were significant. The fluency score at Time 1 served as the covariate to control for any
differences in the initial training performance. Multiple pairwise comparisons were
performed with Bonferroni correction.

In the statistical analyses, the alpha level for statistical significance was set at .05. The
effect size magnitudes in ANCOV As were interpreted based on the educational research
benchmark for partial eta squared (Richardson, 2011; small: np2 = .0099; medium:
np2 = .0588; and large: np2 = .1379). The effect size of group difference—Hedges’s
g—was computed using the adjusted posttest scores. The estimate from Hedges’s g is very
similar to Cohen’s d but is more accurate for a sample size below 20. Its magnitude can be
interpreted in the same way as Cohen’s d. Treatment-specific (i.e., spacing effects)
benchmark was established for interpreting Hedges’s g. In a meta-analysis of 63 studies
with 112 effect sizes (Donovan & Radosevich, 1999), the overall effect size of spacing
effect (comparison between massed vs. spaced practice) was d = .46. More relevant to the
current study, Bui et al. (2019) compared the fluency change between massed task
repetition and 1-week interval repetition on the same two fluency measures as the current
study’s measurements (i.e., repetition and mid-clause pause frequency). The mean effect
size of difference was 0.50 (g = 0.59 and 0.43 for repetition and mid-clause pause
frequency, respectively). Based on the treatment-specific effect sizes from Donovan and
Radosevich’s meta-analysis and Bui et al.’s study, the effect size above 0.50 was
considered meaningful in the current study. This magnitude of effect size is considered
small according to a L2 field-general benchmark (Plonsky & Oswald, 2014): small (0.40),
medium (0.70), and large (1.00).

Pretest— Posttest Changes

To compare the pretest—posttest changes among the four groups, a series of two-way
mixed ANCOVAs were conducted. Each of the seven fluency measures was used as a
dependent variable. Time (immediate and delayed posttests) was the within-subject
variable, and Condition (massed, short-spaced, long-spaced, and control) was the
between-subject variable. The interaction between Condition and Time was also included
in the model to identify any group differences at different time points. Fluency measure on
the pretest was used as a covariate to control for potential differences among the groups.

Because the four dependent variables (mid-clause pause duration, clause-final pause
duration, repetition, and repair) were not normally distributed, a log-transformation was
performed to correct the distributions. Because the data for mid-clause pause duration
were not adequately corrected after a log, a square root, or an inverse transformation, a
rank ANCOVA was conducted using the ranks of the pretest and posttest scores. Data
pertaining to one participant was identified as an outlier (z > 3.29; Tabachnick & Fidell,
2013) for mid-clause pause duration and clause-final duration, respectively, and these
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records were thus excluded from the following analyses. When a main effect or interaction
was significant in the two-way mixed ANCOV As, follow-up univariate ANCOV As were
conducted for each of the two posttests with Condition (massed, short-space, long-spaced,
and control) as the between-subject variable for those fluency measures that were
significant. The pretest score served as the covariate for estimating the posttest scores
while controlling for the potential differences in the pretest performance. Multiple
pairwise comparisons were performed with Bonferroni correction. The effect sizes were
interpreted against the same benchmarks established for the training data.

RESULTS
PERFORMANCE CHANGES AND 1-WEEK RETENTION

Figure 2 illustrates the mean scores for each fluency measure during the training sessions
(Time 1—Time 6) and on the retention performance 1 week later. Overall, the participants
in all three conditions exhibited gradual changes on all fluency measures.

When inspecting group differences, as expected, a noticeable difference emerged at
Time 4. Among the three groups, the long-spaced practice led to the largest changes from
Time 3 to Time 4. In particular, at Time 4, participants assigned to the long-spaced
condition tended to pause longer both within and between clauses. At the same time, they
tended to pause less frequently within the clause. At the end of the training phase (Time 6),
however, the long-spaced group achieved the same level of fluency as the massed and
short-spaced groups. In terms of 1-week retention performance, there were no notable
differences among the three groups, except for the increase in repetition in the massed
compared with the long-spaced group.

Table 1 summarizes the mixed ANCOVA results for the training data.* Significant
main (Condition) and/or interaction (Time X Condition) effects were found for four
fluency measures (articulation rate, mid-clause pause duration, clause-final pause dura-
tion, and clause-final pause frequency). A marginally significant main effect (p =.05) was
found for repetition. The sizes of partial eta squared for the main or interaction effects are
presented in Table 1, which shows medium to large effect sizes (.08 —.14). The interaction
effects suggest that the effects of condition varied depending on the timing of perfor-
mance, which was further analyzed in follow-up univariate ANCOVAs.

The follow-up univariate ANCOVAs (see Appendix D in Online Supplementary File
for full results) showed a significant main effect of Condition on three fluency measures
(mid-clause duration, clause-final pause duration, and clause-final pause frequency) at
Time 4. While no significant main effect of Condition was detected at Time 6, it exhibited
significant main effect on repetition for the 1-week retention.

To locate the group differences on some of the fluency measurements at Time 4 and
1-week retention, post-hoc multiple comparisons were conducted with Bonferroni correc-
tion. Figure 3 illustrates the differences among the groups on fluency measures that showed
significant differences (see Table 2 for the summary of all effect sizes). Significant group
differences were noted for three breakdown fluency measures at Time 4. First, the massed
group and short-spaced group decreased the mid-clause pause duration more than the long-
spaced group did with meaningful effect sizes (g = —0.73 [-1.37, —0.10] and g = —0.99
[—1.37, —0.10], respectively). Second, the massed and short-spaced groups decreased the
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FIGURE 2. Performance change during training and at 1-week retention test.
Note: The numerical values for means, SDs, and 95% Cls are presented in Appendix C in the
Online Supplementary File.

clause-final pause duration significantly more than the long-spaced group did with mean-
ingful effect sizes (g=—1.09[—1.75, —0.44] and g = —1.04 [—1.69, —0.38], respectively).
Third, the long-spaced group paused significantly less at the clause boundary than the short-
spaced group with a meaningful effect size (g =0.78 [0.14, 1.41]). At the 1-week retention
test, the massed group increased the number of repetitions significantly more than the long-
spaced group with a meaningful effect size (g = 0.94 [0.29, 1.58]).

https://doi.org/10.1017/50272263121000358 Published online by Cambridge University Press


https://doi.org/10.1017/S0272263121000358

548  Yuichi Suzuki and Keiko Hanzawa

TABLE 1. Summary of mixed ANCOVAs on the training data

Condition Condition x time

F p mp’ F p ’
Articulation rate 0.16 .85 .01 3.38 O1* .10
Mid-clause pause dur. 1.98 15 .06 2.64 .04* .08
Clause-final pause dur. 2.97 06" .09 4.66 .002* .14
Mid-clause pause freq. 1.23 .30 .04 0.64 .63 .02
Clause-final pause freq. 0.31 73 .01 4.08 .004* 12
Repetitions 3.06 05" .09 1.22 31 .04
Repairs 0.68 51 .02 0.31 .87 .01
*p <.10; *p < .05.

Mid-Clause Pause Duration [Time 4] Clause-Final Pause Duration [Time 4]
0.15 . 16 ' E '
" ) +

0.1 +
0.05 14
0 | .
-0.05 12
0.1 . —
0.15 1.0

Massed Short-spaced Long-spaced Massed Short-spaced Long-spaced
Clause-Final Pause Frequency [Time 4] Repetition [1 week later]
1.1 0.6 r * )

* 0.5
1.0 0.4
0.3
0.9 0.2
0.1
0.8 0.0

Massed Short-spaced Long-spaced Massed Short-spaced Long-spaced

FIGURE 3. Mean scores (adjusted for the first practice performance) for fluency measures with significant
effects at Time 4 and 1-week retention. The error bars represent 95% confidence intervals. Note
that data transformation resulted in negative values in mid-clause pause duration.

Note: "p < .10; *p < .05.

PRETEST-POSTTEST CHANGES

Descriptive statistics for pretest, immediate, and delayed posttests are presented in
Appendix F in Online Supplementary File. A series of two-way mixed ANCOVAs were
conducted on all seven fluency measures.”> As shown in Table 3, significant main and/or
interaction effects with large effect sizes (.11 to .22) were found for three fluency
measures (articulation rate, mid-clause pause frequency, and repetition). Additionally,
a marginally significant interaction (p = .05) was noted for clause-final pause frequency
with a medium—large effect size (.10). These four fluency measures were thus subjected
to follow-up univariate ANCOVAs.

https://doi.org/10.1017/50272263121000358 Published online by Cambridge University Press


https://doi.org/10.1017/S0272263121000358

ssa.d Alssamun sbprique) Ag auljuo paysiiand 8S£0001ZLE9Z2£20S/£10L°0L/BIo 10p//:sd1y

TABLE 2.

Effect sizes for the multiple comparisons for the fluency measures at Time 4, Time 6, and 1-week retention

Time 4

Time 6

1-week retention

Short-spaced

Long-spaced

Short-spaced

Long-spaced

Short-spaced

Long-spaced

Articulation rate

Mid-clause pause duration

Clause-final pause duration

Clause-final pause frequency

Repetitions

Massed
Short-spaced
Massed
Short-spaced
Massed
Short-spaced
Massed
Short-spaced
Massed

Short-spaced

—0.02
[—0.62, 0.58]

0.22
[—0.38, 0.83]

—0.09
[—0.69, 0.51]

—0.13
[-0.73, 0.47]

0.15
[—0.45,0.75]

0.12
[—0.49, 0.73]
0.14
[—0.47,0.73]
—-0.73"
[-1.37, -0.10]
—0.99*
[-1.37, -0.10]
—1.09*
[—1.75, —0.44]
—1.04*
[—1.69, —0.38]
0.61
[—0.01, 1.24]
0.78%*
[0.14, 1.41]
0.4
[-0.22, 1.02]
0.25
[—0.36, 0.87]

—0.24
[—0.84, 0.36]

0.27
[-0.33,0.88]

—0.17
[—0.77,0.43]

—0.12
[—0.72, 0.48]

0.05
[-0.55, 0.65]

0.18
[—0.43, 0.80]
0.42
[-0.18, 1.02]
—0.11
[-0.72, 0.50]
—0.39
[—0.98,0.21]
—0.52
[—1.14,0.11]
—0.35
[—0.94, 0.25]
0.04
[-0.57, 0.66]
0.17
[-0.42,0.76]
0.54
[-0.09, 1.16]
0.48
[-0.12, 1.08]

0.44
[—0.16, 1.05]

0.03
[-0.57, 0.63]

—0.41
[—1.01, 0.20]

0.22
[—0.38, 0.82]

0.05
[—0.11, 1.11]

—0.02
[—0.63, 0.59]
—0.47
[-1.07,0.13]
0.18
[-0.43, 0.80]
0.16
[—-0.43,0.75]
—0.18
[-0.79, 0.43]
0.23
[—0.36, 0.83]
—-0.2
[-0.82,0.41]
—0.43
[-1.03,0.17]
0.94*
[0.29, 1.58]
0.44
[—0.16, 1.04]

Note: Negative effect sizes indicate that the condition (massed and short-spaced) on the left side showed smaller values than the conditions at the top (short-spaced and long-
spaced). See Appendix E in Online Supplementary File for more detailed information.

*p =.05; Tp <.10.
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TABLE 3. Results of mixed ANCOVAs on the posttests

Condition Condition x time

F p mp’ F p w’
Articulation rate 3.33 .02%* 0.12 7.11 <.001* 22
Mid-clause pause dur. 2.13 .10 0.08 0.46 71 .02
Clause-final pause dur. 0.16 93 .01 1.42 24 .06
Mid-clause pause freq. 2.50 07" .09 291 .04%* 11
Clause-final pause freq. 0.79 .50 .03 2.76 05" .10
Repetitions 3.00 .04 11 1.80 15 .07
Repairs 0.20 90 .01 0.96 42 .04

Note: For the effect of time, see Appendix G in Online Supplementary File.
p< .10; *p <.05.

The follow-up univariate ANCOVAs (see Appendix H in Online Supplementary File
for full results) showed that Condition exerted significant main effects on all four fluency
measures on the immediate posttest. Because no meaningful difference was found on the
delayed posttest, only the immediate posttest results will be reported (see Table 4 for all
effect sizes). Figure 4 illustrates the differences among the four groups (massed, short-
spaced, long-spaced, and control) on the four fluency measures that showed significant
differences, which will be discussed in detail in the text that follows.

Articulation Rate

Multiple pairwise comparisons showed that the articulation rate was the slowest for the
massed group, followed by the short-spaced, long-spaced, and control groups. Significant
differences were observed between the massed group and the other three groups all with
meaningful effect sizes (—1.73 < g < —0.88), and between the short-spaced group and the
control group with a meaningful effect size (g = —0.94 [—1.63, —0.26]).

Mid-Clause Pause Frequency

Participants assigned to the massed group decreased their mid-clause pause frequency
significantly more than did those in the control group with a meaningful effect size
(g =—0.98 [-1.69, —0.27]). None of the other comparisons was significant. Neverthe-
less, massed practice resulted in fewer mid-clause pauses than short-spaced and long-
spaced practice with meaningful effect sizes, albeit with the 95% confidence intervals
overlapping zero (g = —0.62 [—1.23, 0.00] and —0.63 [—1.25, 0.00], respectively).

Clause— Final Pause Frequency

Similarly, the massed group paused significantly less at the clause boundary than the
control group with a meaningful effect size (g = —1.02 [—1.73, —0.31]). Although none
of the other comparisons was significant, massed practice resulted in fewer clause-final
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TABLE 4.

Effect sizes for the multiple comparisons for the fluency measures on the immediate and delayed posttests

Immediate posttest

Delayed posttest

Short-spaced Long-spaced Control Short-spaced Long-spaced Control
Articulation rate Massed —0.88%* —1.38% —1.73% 0.06 —0.23 0.21
[-1.51, —0.25] [—2.06, —0.69] [-2.06, —0.95] [—0.54, 0.66] [—-0.84, 0.39] [—0.46, 0.88]
Short-spaced —0.49 —0.94* —0.29 0.16
[0.11, —0.5] [—1.63, —0.26] [—0.88,0.31] [—0.49.0.81]
Long-spaced —0.43 0.42
[—1.10, —0.24] [-0.25, 1.09]
Mid-clause pause frequency Massed —-0.62 —0.63 —0.98%* 0.07 —0.46 -0.4
[—1.23, 0.00] [—1.25, 0.00] [-1.69, —0.27] [-0.53, 0.67] [—1.07,0.17] [—1.08, 0.27]
Short-spaced —0.01 —-0.42 —0.54 -0.5
[—0.06, 0.58] [—1.08, 0.24] [-1.13,0.07] [—1.16, 0.16]
Long-spaced —0.39 0.03
[—1.06, 0.28] [—0.63, 0.69]
Clause-final pause frequency Massed —0.64 —0.36 —1.02%* 0.04 0.21 0.19
[—1.25, —0.02] [—0.98, 0.26] [—1.73, —0.31] [—0.56, 0.64] [—0.41,0.82] [—0.48, 0.86]
Short-spaced 0.28 —0.45 0.17 0.17
[—0.32,0.87] [—1.11, 0.21] [-0.42, 0.76] [—-0.48, 0.82]
Long-spaced —0.68 0
[—1.37,0.00] [-0.67, 0.66]
Repetitions Massed 1.13% 0.61 0.38 0.27 —0.08 —0.07
[0.48, 1.77] [-0.02, 1.05] [—0.30, 1.50] [-0.33, 0.87] [-0.70, 0.53] [—0.74, 0.60]
Short-spaced —0.52 —0.73 —-0.35 —-0.34
[-1.12,0.08] [—1.40, —0.06] [—0.94, 0.25] [—0.99, 0.32]
Long-spaced -0.2 0.01
[—0.87, 0.46] [—0.65, 0.67]

Note: Negative effect sizes indicate that the condition (massed and short-spaced) on the left side showed smaller values than the conditions at the top (short-spaced and long-
spaced). See Appendix I in Online Supplementary File for more detailed information.

*p = .05.
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FIGURE 4. Mean immediate posttest scores (adjusted for the pretest scores) with significant effects for
massed, short-spaced, long-spaced, and control conditions. The error bars represent 95% confi-
dence intervals.

*p <.05.

pauses than short-spaced practice with meaningful effect size, albeit with the 95%
confidence interval overlapping zero (g = —0.64 [—1.25, —0.02]).

Repetition

The massed group exhibited significantly more verbatim repetitions than the short-spaced
group with a meaningful effect size (g = 1.13 [0.48, 1.77]). None of the other comparisons
was significant.

DISCUSSION

EFFECTS OF TASK REPETITION SCHEDULES DURING FLUENCY TRAINING AND ON
RETENTION

The current findings indicate that different task repetition schedules influence fluency
changes during the training phase (Research Question 1) as well as 1-week retention
(Research Question 2) with the effect sizes well above the treatment-specific benchmark
(g >.50). The analyses further demonstrated that, at Time 4, fluency performance of the
long-spaced group was most affected by repetition schedule. While participants assigned
to the long-spaced group made fewer clause-final pauses than did those in the short-
spaced group, they paused for longer durations at both within and between clause
boundaries than the other two groups. This suggests that the longer mid-clause and
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clause-final pauses in the long-spaced condition at Time 4 may indicate the learners’ more
effortful retrieval of information. However, the short-spaced practice led to comparable
performance with massed practice during the training phase. This may imply that the brief
interval (about 45 minutes) between the two blocks of three repetitions in a 90-minute
class was short enough to maintain or improve their fluent performance at Time 4.

However, at the final (sixth) task performance, there was no significant main effect of
practice schedule across any of the seven fluency measures. This suggests that, when the
same task is repeated six times, the differences in task distribution (i.e., six times
consecutively, three times at the beginning and at the end of 90-minute class, and three
times per class with a 1-week gap) exerted little influence on fluency performance at the
end of the training phase.

Although the three groups’ performances were comparable at the end of the training
phase (Time 6), there was one significant main effect of practice schedule on the number
of self-repetitions. Specifically, the long-spaced group repeated the same words less
frequently than the massed group. The effect size was 0.94, which is almost twice as large
as the treatment-specific benchmark and corresponds to large size in the field-general
benchmark. This pattern may be consistent with some of the findings reported by Bui et al.
(2019), which revealed that 1-week interval repetition reduced the number of verbatim
repetitions on the second performance. A novel aspect of the current findings is that long-
spaced practice may be beneficial in reducing the verbatim repetition 1 week after the
treatment. The 1-week interval might have deactivated the linguistic expressions on the
repeated task performance at Time 4. After such a long interval, the participants had
to deliberately encode linguistic information that had been deactivated 1 week ago.
Possibly, effortful encoding positively contributed to the reduction of verbatim repetition
(cf., desirable difficulty; Bjork, 1994; Suzuki et al., 2019a, 2020). In contrast, massed
practice may exert adverse effects on repetition because learners who repeated the same
task six times without spacing might be more likely to reuse a certain set of linguistic items
that were activated and reinforced during each repetition through priming mechanisms
(Bock & Griffin, 2000). These highly activated processes in the massed practice group
might have adversely affected the verbatim repetition behaviors.

EFFECTS OF TASK REPETITION SCHEDULES FOR SHORT-TERM TRANSFER:
DOUBLE-EDGED SWORD OF MASSED TASK REPETITION

The third research question of the current study concerned the extent to which the fluency
gains through task repetition transfer to fluency changes in narrative performance based
on new prompts. The results showed that the repetition schedules exerted large influence
on the fluency performance on the immediate posttest requiring an unfamiliar narration
with a new cartoon. Post-hoc multiple comparison highlighted a significant difference
between massed practice and the other groups (0.88 < Igl < 1.73) on four fluency indices.
Intriguingly, massed practice led to a trade-off effect between breakdown fluency and
speed-repair fluency on the immediate posttest. In what follows, both advantages and
disadvantages of massed practice are discussed.

Although there were no significant differences among the three experimental groups,
massed practice enhanced short-term breakdown fluency development (i.e., fewer mid-
clause pauses and clause-final pauses) with meaningful effect sizes. In particular, because
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mid-clause pause is arguably related to proceduralization of L2 knowledge (Kahng, 2014;
Kormos, 2006; Suzuki, 202 1b), the current findings suggest that massed practice plays a
potential facilitative role for certain aspects of L2 speaking skill development. Specifi-
cally, repeating the same task consecutively en masse might have allowed primed or
preactivated linguistic items (e.g., words, chunks) to be retrieved more efficiently with
fewer pauses, resulting in the superiority of massed practice.

However, the drawbacks of massed practice were also found for speed fluency (slower
articulation rate) and repair fluency (more repetition). Inspection of Figure 2 suggests that
the massed practice group reached a plateau in their articulation rate improvement at Time
5. This suggests that repeating the same task six times consecutively was likely to be too
repetitive and exerted some adverse effects on learners, although massed repetition was
effective in reducing breakdown fluency. This observation may be corroborated by a brief
questionnaire administered to all three experimental groups after the immediate posttest.
This questionnaire was included purely for exploratory purposes, but the participants in
the massed practice group felt more bored and less focused during the task performance
than the other two groups (see Appendix J in Online Supplementary File for the results). In
other words, spacing (of both 45-minute and 1-week duration) seems effective in
mitigating boredom and fatigue.

Furthermore, massed practice increased verbatim repetition significantly more than did
short-spaced practice, suggesting that inserting a 45-minute period dedicated to other
nonspeaking activities between speaking task repetitions is effective in reducing verbatim
repetition in a new task. Recall that on the practiced (familiar/old) task performance
1 week after the training, verbatim repetition increased in the massed practice condition
more than in the long-spaced practice condition. Taken together, longer spacing such as
1 week might be necessary to significantly reduce verbatim repetition in the performance
of the same task, while short-spaced practice might have been optimal to diminish the
carryover of verbatim repetition “habits” to a new task. It is speculated that different
cognitive mechanisms may underlie these two phenomena (increased verbatim repetition
in a familiar task vs. a novel task) and could be worthy of further investigations. In sum,
massed task repetition is a double-edged sword for fluency training, the effectiveness of
which needs to be considered more carefully (see the “Pedagogical Implications” sec-
tion).

DIVERGENT PATTERNS ON DELAYED POSTTEST PERFORMANCE COMPARED
TO PREVIOUS LITERATURE ON DISTRIBUTED PRACTICE EFFECTS

While both benefits and drawbacks of massed task repetition were revealed on the
immediate posttest, virtually no significant differences among task repetition schedules
were found with respect to any fluency measures at the 1-week delayed posttest involving
new prompt (all effect sizes were below the treatment-specific benchmark, g < 0.50),
except for the mid-clause pause frequency between short-spaced and long-spaced groups.
Unobservable spacing effects or lag effects may seem trivial, but are indeed an interesting
phenomenon in light of the body of literature on distributed practice effects in general.
Meta-analyses of studies based on verbal recall tasks clearly indicate the advantage of
spaced practice over massed practice on delayed posttests (Cepeda et al., 2006). Further-
more, several L2 studies showed the distributed practice effects on delayed posttests that
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are administered at least 1 week after the treatment (e.g., for pronunciation learning, Li &
DeKeyser, 2019; for vocabulary learning, Nakata, 2015; Nakata & Suzuki, 2019; for
grammar learning, Bird, 2010; Rogers, 2015; Suzuki, 2017).

To the best of our knowledge, consistent with the present study’s findings, authors of
two L2 studies have documented no significant differences between short- and long-
spaced practice on L2 grammar acquisition (Kasprowicz et al., 2019; Suzuki & DeKeyser,
2017a). In both studies, L2 grammar was learned through auditory processing with the
support of written input in various listening and/or speaking activities. Because spoken
input is more difficult to monitor than written input, it may increase the learning difficulty
(Suzuki et al., 2019a). Oral narration task in the current study was presumably also
complex and difficult for the participants, which might have reduced the benefit of spaced
practice (Donovan & Radosevich, 1999). Another interpretation may pertain to the
procedural nature of target skills (i.e., achieving fluent speech). Because the acquisition
of procedural knowledge takes more practice opportunities than declarative knowledge
(DeKeyser, 2020; Kim et al., 2013), only one block of six repetitions may not be sufficient
to promote procedural knowledge, which makes it difficult to gain distributed practice
effects. Yet, as the distributed practice effects were evident even with six task repetitions
on the immediate posttest in the current study, a longer intervention study (e.g., over one
semester) may be needed to demonstrate durability of its effects.

The diminished distributed practice effects may also be due to the timing of the delayed
posttest (i.e., retention interval). According to cognitive psychologists (Cepeda et al.,
2008; Rohrer & Pashler, 2007), the optimal spacing depends on the retention interval
(i.e., the timing of delayed posttest). The optimal ratio of spacing and retention interval
should be 10-30%. In the present study, however, the ratio of spacing and retention for the
long-spaced group in the current study was 100% (7-day interval was adopted for learning
in the long-spaced group as well as for the posttest). Consequently, it is likely that the
delayed posttest was conducted too early to reveal any benefits of longer spacing. In other
words, if the training effect is durable, the long-spaced group could have performed better
on adelayed posttest administered 23—70 days after the intervention (corresponding to the
10-30% ratio for the 7-day learning interval).

Lastly, the lack of significant effect of spacing on the delayed posttest does not
necessarily mean that distributed practice does not promote fluency. In addition to the
aforementioned potential factors (e.g., complexity and types of knowledge), other moder-
ating factors also need to be considered, such as experimental context, like laboratory versus
classroom (Rogers & Cheung, 2020a), as well as frequency of study sessions (Suzuki,
2017). Instead of drawing any conclusions from the failure to observe long-term effects of
distributed practice in speaking task repetition, further investigations are clearly warranted.

LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH

Several limitations of the current study are addressed in the text that follows to provide
directions for future research. First, the number of participants was small, particularly in
the control group (n = 15). Although the coding of detailed fluency measures is laborious,
the current findings need to be attested with a larger sample size for further generalizations
that would facilitate a more precise estimation of distributed practice effects for fluency
development.
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Second, because random assignment of participants to each condition was not feasible
in this classroom research, individual differences such as cognitive aptitudes should have
been controlled at least statistically. As accumulating evidence suggests that distributed
practice effects in L2 grammar learning are moderated by individual characteristics such
as working memory and language analytic ability (Kasprowicz et al., 2019; Suzuki, 2019;
Suzuki & DeKeyser, 2017b), it is worth exploring possible aptitude—treatment interac-
tion between practice distribution and learners’ cognitive aptitude profiles in future
research (see Suzuki, 2021a, who demonstrated that some aspects of memory predict
the effects of L2 fluency training).

Third, as the current study focused on fluency changes, other speech aspects such as
complexity and accuracy (appropriateness) were not analyzed. Because task repetition
schedules also seem to moderate complexity and accuracy (Bui et al., 2019), authors of
future research in this domain need to expand the scope of outcome measures. When
examining the effects of task repetition on accuracy and complexity, simply repeating the
task as in the current study may not be sufficient to induce substantial performance
changes (Ellis, 2009). Combining task repetition with some linguistic support (e.g.,
presenting models) may thus be useful.

Last but not the least, the current operationalization of task repetition schedules could
be further extended to examine a greater variety of options. In the current study, one task
was repeated at least three times immediately in all experimental groups as follows:

Massed: XXXXXX
Short-spaced: XXX---45 min---XXX
Long-spaced: XXX 7 days XXX

This operationalization of massed, short-spaced, and long-spaced task repetition could
have attenuated the differences among the three interval conditions because repeating the
same task three times consecutively might be already effective regardless of when the
second block of task repetition practice takes place. To scrutinize distributed practice
effects in fluency training, it may be worth adopting a simpler operationalization, such as:

Massed: XXX
Short-spaced: X---30 min---X---30 min---X
Long-spaced: X 7 days X 7 days X

In future research, the effects of unit size of blocked repetition (e.g., three times in the
current study) as well as intervals between repetitions should also be explored.

PEDAGOGICAL IMPLICATIONS

Task repetition is an effective teaching technique for fostering L2 learners’ fluency
(Bygate, 2018; Lambert et al., 2017; Tavakoli & Hunter, 2018). Novel contribution from
the current short-term classroom intervention is that massed task repetition is a double-
edged sword. Massed practice reduced breakdown fluency the most but led to slower
articulation rate and greater repetition on the immediate posttest, while potentially
reducing motivation. Despite some potential values of massed practice, leaners may
not be motivated to engage in massed practice in the current form. Therefore, it is
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advisable to avoid simply repeating the same monologue tasks six times. As shown in the
current study, inserting other activities for periods as short as 45 minutes can reduce the
drawbacks of massed repetition. This is an easy option without requiring any additional
resources. However, changing the task format might render massed practice more
effective. If speaking practice is performed in pairs, for instance, massed task repetition
(even six times) could still be effective (cf., Lambert et al., 2017). As opposed to the
current monologue practice, learners would be more engaged in repeated practice as they
get to learn from and interact with their peers. Furthermore, providing feedback and
models of narration adjusted to L2 learners’ interlanguage level is also important for
engaging them in repetition activities and potentially facilitates more accurate and
appropriate language use (Lynch, 2018). As recommended by Johnson (1996), provision
of corrective feedback immediately after task performance (and just before repeated
performance) helps learners notice and correct their linguistic errors. Mindful engagement
in repeated narration—conscious effort to use more correct linguistic forms—will likely
impose “desirable” challenges on learners, motivating them to become better L2 users
(Bjork, 1994; Suzuki et al., 2019a, 2020).

CONCLUSIONS

The objective of this short-term classroom intervention study was to further our under-
standing of distributed practice effects in the context of L2 speaking task repetition. By
examining the differential effects of task repetition schedules on L2 fluency development,
massed task repetition was found effective in reducing breakdown fluency (mid-clause
and clause-final pauses) but led to lower speed fluency (articulation rate) and repair
fluency (verbatim repetition) on the immediate posttest. No significant effect of repetition
schedule was found on 1-week delayed posttest. These findings demonstrate the impor-
tance of studying distributed practice in the context of L2 learning, which can reveal new
insights and contributes to a very large body of literature of cognitive psychology on
distributed practice effects. Clearly, the question on distributed practice that needs to be
addressed has changed from “whether or not” to “under what conditions” spacing creates
the optimal learning conditions for different aspects of L2 acquisition. The time is ripe for
SLA researchers to harness an interdisciplinary perspective and apply cognitive psychol-
ogy findings, with the aim of reinforming cognitive psychology by investigating L2
learning, which entails acquisition of one of the most complex cognitive skills.

SUPPLEMENTARY MATERIALS

To view supplementary material for this article, please visit http://doi.org/10.1017/
S50272263121000358.

NOTES

"Two different prompts were employed for the training session for a different research purpose. A
computerized psycholinguistic task was adopted to assess the processing of collocation; however, due to
technical issues, the task was not administered and the use of different prompts lost their purpose. Ad-hoc
comparisons using independent-samples #-tests showed that there were no significant differences in the seven
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fluency measures (see the “Data Coding” section) between the two prompts in the first and the final (sixth)
performance (p > .05).

’The posttest was conducted after one week for two reasons. First, as this was a weekly course, this was a
minimal gap between tests. Second, if it was postponed further, participants could have improved their speaking
ability outside of this intervention.

3ANCOVA was chosen rather than repeated measures ANOVA because ANCOVA is more appropriate for
estimating the posttraining scores in each group after controlling for the pretest score (Dimitrov & Rumrill,
2003).

“According to the one-way ANOV As, there was no significant main effect of condition for any fluency
measures at Time 1 (p > .10).

5According to the one-way ANOV As, there was no significant main effect of condition for any fluency
pretest measures (p > .10), with the exception of clause-final pause duration (p = .01).
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