WHAERE R ER R 55 - HECUEwFsE 5529 %5 2023 4
Language, Area and Culture Studies No.29, 2023

Article

A longitudinal study of fluency and complexity of English spoken interac-
tion by two high school Japanese students

Maksim Tikhonenko

THOHARNEREDORFA Y =% 7 [ L) | 12815
Tl - BHETE O MEWT Y 2 iF5E

TR T TN

Y5

AR, HFEACE—F27 [0 L0 ] OFRENE L BHEEORBIREICDOWT, AARGEREED K
E2R B WMRICHNTT 20 0T 2T —XI1%, EEICKVITbRAEET L Y A 28k LI A —F
VIUT—=RThHD, Uy AIEKR VER S SR T THH 1R, @hiE 30 1401 Tifrbh
Too FHFRXFWICHATS ATV 2 AMZ G, Ly A2OHEfiie L THRELZHMELL LT, HEiics
Ml7ce &612, BREDLVY A TH5 20 hHHDS 3 A HKE-72 2020 429 HIZ, British Council (2 & %
Aptis AV —F U T AN 2L A, ZOAa7IE 28 E Y, 50 s 33 T, CEFR FHffidk
#T(X, BLVXLTHol,

TG & BHEEOFHIIC DWW TR, ELANY 7 b 2 7 20T, AV—F U7 %fEZ b L0,
ORI ER—ZXDOEI #FHML7zc ZD T, Foster, P, A. Tonkyn, G.Wigglesworth (2000) (C5D &, T
F A M % AS-unit AL EI Lz ARITI 1, 5 10, 15, 20 DLy A DTF—X =25 L1z,

WIGHE DT OFEHE L LTI, AN AMH L 72,

1) AC—F - L— b BB/ $aTIEN) 5) R — Z DI IRF I

2) FEL— b G/ SRR 6) 74 T— D& 714 T8/ 7R

3) R— X DEN T FGHAR — KIREIH] / FEaHIRE ) 7 #EOELOHIE #OIRL /G5

4) R—=ZDONV-E8 R— A8/ $amtIRERD) Q) FLHLOEE SVEL /R
BHMEORERUTDO2DTH %,

9) fCm AT D3 H (RE)a Fi% /AS-unit ) 10) “T-¥FERR IR

SFEERE LT, IOV T, BHERKRENA LN —J7 T, REMEICBOLTIRIENEIA X
V1Y) DAE—F-L— |, R=—ZXDEFER—ZXDFERED, Ly A k> TEHLTEY,
MELZERSO 0. THE, VY A OT—3RHlMOBZTTHWELTVLI2DOTRERVLMLEEL
LN H, BHMICBOTHELRREDALNI I E DI E LTRESNS,

Keywords: second language acquisition, fluency, complexity, longitudinal analysis

1. Introduction 5. Results
2. Literature review 5.1. Speed fluency
2.1. Fluency 5.2. Breakdown fluency
2.2. Complexity 5.3. Repair fluency
2.3. Longitudinal studies of CAF 5.4. Complexity
2.4. Studies of interrelations between CAF components 6. Discussion
3. Research questions 7. Conclusion
4. Methodology 8. Implications for future studies

4.1. Description of the project
4.2. Learner Corpus of Japanese High School Learners of English
4.3. Participants

4.4. Measures of fluency and complexity

4.5. AS-Units

4.6. Analysis of data and its conventions

AFOEEHITEEDTHEL, 2V TAT 17+ 2L AFR4OEBET A1 A (CC-BY) FICH L,
BY https://creativecommons.org/licenses/by/4.0/deed ja

115



116

Article FAHRAa-w2 2 Maksim Tikhonenko
A longitudinal study of fluency and complexity of English spoken interaction by two high school Japanese students

CHOARNEHLEDIGEAY—F 27 [0 L0 | 1235132 b - SHEE O RERT 2 0158

1. Introduction

Oral fluency is considered one of the clearest indicators of overall second language proficiency and is
commonly regarded as one of the major learning goals (Tavakoli, 2020). As the learning process takes place
over time, it is important to examine how indicators of fluency change over time for a better understanding
of the relation of oral fluency to overall language proficiency. For a long time, fluency was conceptualized in
broad and narrow senses (Lennon, 1990). In the broad sense, fluency stands for overall language proficiency.
In the narrow sense, it refers to temporal features of speech that determine how smoothly and rapidly a
learner is able to use L2.

Skehan (2003) divides fluency into three dimensions: speed fluency, breakdown fluency, and repair flu-
ency. Speed fluency refers to the rapidity of speech, breakdown fluency refers to the smoothness of speech
related to pausing phenomena, and repair fluency is related to the effectiveness of repair strategies used by
learners in real-time. Segalowitz (2010) studied fluency from a different perspective and divided it into three
notions: cognitive fluency, utterance fluency, and perceived fluency. Cognitive fluency is “the efficiency of
operation of the underlying processes responsible for the production of utterances,” utterance fluency is “the
features of utterances that reflect the speaker’s cognitive fluency,” and perceived fluency is “the inferences
listeners make about speakers’ cognitive fluency based on their perceptions of their utterance fluency”. While
cognitive fluency is difficult to observe and measure numerically, utterance fluency is easily measured using
numerical variables, and most studies focus on this dimension of fluency. However, there is an ongoing dis-
cussion on the questions of which factors reflect learners’ fluency, and how exactly fluency measures change
over time.

This paper is an attempt to clarify these matters using longitudinal data of spoken English by Japanese
high school learners. In its first half, it provides theoretical background and primarily draws on studies on
fluency and complexity in second language acquisition, especially those featuring longitudinal analyses.

In its second half, this paper provides methodology and results of a preliminary analysis of a small part
of English-speaking performance data by two Japanese high school students. The data was taken from a
learners’ corpus of English that consists of recordings of online spoken English lessons that had continued
once a month for 20 months. In the final section, we reflect on the shortcomings of this analysis and possible
future developments as well as implications for applying the results of this research in the fields of second

language acquisition and evaluation.

2. Literature review
2.1. Fluency

There are competing points of view on the question of what fluency measures are more characteristic of
fluency.

Lennon (1990) examined 12 features of oral performance, pruned and unpruned speech rate, repetitions,
self-corrections and filled pauses, percentage of repeated and self-corrected words as a function of unpruned
words, ratios of filled and unfilled pauses to a total speaking time, mean length of speech runs between
pauses, and three measures relating T-units and the combination of filled and unfilled pauses (percent of
T-units followed by a pause; percent of total pause time at all T-unit boundaries; mean pause time at T-unit

boundaries). All participants improved over time in terms of speech rate and exhibited a decreased number



WHAERE R PR R 556 - HECUewfsE 5529 % 2023 4
Language, Area and Culture Studies No.29, 2023

of filled pauses per T-Unit. However, Lennon argues that speech rate differences reflected pause time differ-
ences. In contrast, self-corrections appeared not to be a good fluency indicator, and Lennon suggested that
in the development of L2 fluency it is important to increase one’s ability to self-correct in real-time. These
results suggest that speech rate and pausing phenomena by themselves are not critical indicators of fluency
(Segalowitz, 2010). Kahng’s research (2014) mentions that higher-proficiency speakers tend to be better at
repairing disfluencies, while lower-proficiency speakers tend to fail at lexico-grammatical repair and conse-
quently abandon the topic.

Cucchiarini et al. (2002) suggest that speech rate and pause frequency are the most important factors in
read-aloud speech fluency perception. Riggenbach (1991) also concluded that the central elements of foreign
language (L2) fluency are pausing, speech rate, and repairs.

Towell et al. (1996) report that in their study, learners who had spent time in the country of their L2
increased their articulation rate and had longer runs between pauses. However, there was no significant
change in phonation/time ratio, and mean pause length did not change over time.

De Jong et al. (2009) obtained automated measures of oral fluency and compared participants’ perfor-
mances in both L1 and L2. Only the number of silent pauses per word did not yield a significant L1-L2 cor-
relations. On the other hand, there was strong evidence that hesitations and speech rate may be characteristic
of the way individuals speak in general. De Jong et al. (2009) suggests that the oral variables best reflecting
L2 fluency are percentage of silent pauses per word (but not length), words per second speech rate, and per-
centage of corrections or self-repairs per word. Also, some studies consider breakdown and repair fluency as
inseparable phenomena (Williams & Korko, 2019).

Some recent studies investigated pause locations as an important factor in L2 fluency. While pauses in the
middle of utterances are believed to reflect disruptions in L2-specific linguistic processing, pauses at clausal
boundaries capture breakdowns in conceptualization-related processes (De Jong, 2016; Tavakoli, 2011). Yan
et al. (2020) found that whereas L2 speakers at all proficiency levels paused frequently, the pauses produced
by higher-proficiency speakers tended to occur at syntactic junctures more often than did pauses produced by

lower-proficiency speakers.

2.2. Complexity

According to Ellis and Barkhuizen (2005), complexity measures are grouped according to the aspect of
the language they relate to: 1) interactional, 2) propositional, 3) functional, 4) grammatical, and 5) lexical.
They created a reference list of all complexity measures used in previous studies and describe the context
of their usage. Interactional complexity includes two measures: the number of turns and mean turn length.
While the former may distort the results of analysis if a speaker uses a lot of short sentences, the latter is
considered a good metric for interactional complexity. Propositional complexity is represented by the number
of idea units encoded. This measure works best when the elicitation task requires learners to communicate
re-specified content. Functional complexity is represented by one measure: the frequency of some specific
language function. Grammatical complexity is the most studied dimension of complexity, and Ellis and
Barkhuizen (2005) describe three measures of it: the amount of subordination, use of some specific linguistic
feature, and the mean number of verb arguments. Among them, the use of specific linguistic features is better

for analyzing the complexity of students at the elementary level, while the amount of subordination serves
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as an effective indicator of complexity for learners who have acquired some of the various subordinating
devices. Finally, lexical complexity is defined by such variables as the type-token ratio, which is the total

number of different words used divided by the total number of words in the text.

2. 3. Longitudinal studies of CAF

When it comes to longitudinal studies of complexity, accuracy, and fluency (referred to as CAF from now
on), their number, especially in the context of Japanese learners of English, is limited. Researchers agree that
changes in pause length are usually the most significant. It is also evident that students at different levels of
L2 proficiency develop different skills. Factors that influence CAF development also include educational
environment, namely differences in the medium of education (online/offline) and environment (classrooms/
overseas immersion programs)

Hanzawa (2021) studied L2 fluency development in Japanese learners of English who studied English at
a university during the course of 1 year. While within-clause pause duration significantly declined during
both semesters, it took an entire academic year to observe significant improvements in between-clause pause
length. Virtually no development was observed in articulation rate, between- and within-clause pause fre-
quency, or repair frequency over time.

Garcia-Amaya (2015) conducted a longitudinal analysis of speech rate and the use of filled pauses (FPs)
and unfilled or silent pauses (SPs) in the oral production of L2 learners of Spanish in an intensive overseas
immersion (OIM) program (6 weeks) and a 15-week L2 “at-home” classroom (AH). The results show a sig-
nificant increase in the rate of speech over time in the OIM group compared to the AH group. Additionally,
the OIM learners show greater use of “disfluencies” over time, namely filled pauses and short silent pauses.

Another study by Maeda (2021) was not longitudinal, but it compared characteristic differences between
different CEFR levels. Speaking data from TEAP tests taken by 153 Japanese high school learners of English
was analyzed, and the following differences were found. Between below-A2 and A2 levels, speed fluency sig-
nificantly increased, as well as the number of disfluency markers. Between A2 and Bl increased syntactical
complexity and interactional effectiveness were observed. Finally, between Bl and B2 accuracy and lexical

complexity increased, while the number of pauses decreased.

2. 4. Studies of interrelations between CAF components

There is no agreement among researchers on the exact model of CAF intercomponent relations. According
to Housen et al. (2012) CAF interact in intricate ways and this interaction is sometimes mutually supportive
and sometimes competitive. Researchers who believe that human attention and processing capacity are lim-
ited see fluency as an aspect of L2 production which competes for attentional resources with accuracy, while
accuracy in turn competes with complexity. A rival view is proposed by Robinson (2001, 2003) who claims
that learners can simultaneously access multiple and non-competitional attentional pools so that, depend-
ing on the conditions imposed by the task, all three components may in principle either jointly increase or
decrease in L2 performance.

Housen et al. (2012) propose a scenario where the internalization of more complex L2 structures leads to
greater complexity, followed by the modification of the internalized structures (leading to greater accuracy)

and, finally, the development of performance control over and consolidation of the acquired structures (result-
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ing in more fluent L2 performance)

Yan et al. (2020) divide fluency features into holistic (speech rate, articulation rate, number of silent
pauses) and fine-grained (mean length of run, juncture pause rate, repair success rate) features and argue
that they represent two different fluency dimensions, among which fine-grained fluency measures, measured

manually, are more characteristic of fluency.

3. Research Questions
This paper will analyze in terms of the following three research questions:

a) Which fluency and complexity variables change over 20 months of spoken English lessons, and how do
they change at different stages of the development of fluency?

b) How are fluency and complexity variables related to each other in the long term?

¢) What factors are most characteristic of fluency and complexity in the long term?

4. Methodology
4. 1. Description of the project

This paper investigates changes in the fluency and complexity of English performance by high school
learners.

A research team from Tokyo University of Foreign Studies organized an educational project in collabo-
ration with Sankei Human Learning and two prefectural high schools. High school students took classes in
spoken English and had free conversations with teachers from the Philippines using Zoom. Each lesson lasted
about 25 minutes. 32 students started the lessons in the first year, November 2018, and completed the 20th
lesson in the 3rd year, July 2020.

Students used a textbook developed by researchers affiliated with Mochizuki laboratory at Tokyo Univer-
sity of Foreign Studies. Topics featured in each lesson are provided in the following list, and topics of lessons

analyzed in this paper are given in bold and underlined.

1) Introduce the Meaning of Your Name in English

2) Talk about Japanese Food and Your Favorite Food

3) Talk about Extracurricular Activities

4) Introduce Your Hometown to Foreigners

5) Going on a Trip to Nagano

6) Introduce Japanese Shrines and Temples

7) Going to Parties

8) Getting Sick

9) Smartphones: “Convenient”, or “Weakening Our Brains”?
10) Experience of a Homestay

11) Social Issues and Viewpoints of Minorities

12) Talk About Your Future Path

13) Guiding Foreign Tourists around Your Region or Local Area

14) Diet and Health
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15) Studying Abroad and Going on an Internship
16) Study Abroad in Japan

17) The Difficulties of Japanese

18) Coronavirus and Social Changes
19) How to get into a university

20) How to Coexist with AT

Lessons varied in their difficulty levels, which might have affected the performances of students. The first
important factor that contributes to the difficulty level is the percentage of high CEFR-level vocabulary in
each lesson. The second factor is how familiar each student was with a topic of a given lesson. For example,
in general, students reported that they struggled with lessons such as lesson 6 (Introduce Japanese Shrines
and Temples) or 11 (Social Issues and Viewpoints of Minorities), which contained sophisticated vocabulary
that did not match with students’ levels; topics such as number 10 (Experience of a Homestay) were reported
to be difficult for those students who had not had such experience and therefore found it difficult to discuss.

Information on students’ backgrounds, motivations, and goals was collected and put into students’ pro-
files. A textbook created by the research team was used during lessons and contained topics from level Al
(self-introduction) to B1 (A.L).

Before each lesson, students read materials distributed via Moodle and wrote short essays on the topic
of the lesson. Each lesson lasted 25 minutes, during which students read texts, learned key expressions, and,
more importantly, had free conversations with teachers.

After each lesson students filled in surveys providing information about their impressions. Also, teachers
provided feedback on the students’ performance, and native speakers of English provided feedback on essays
written by students. Finally, students were able to watch supplementary videos about vocabulary and gram-
mar created by the team members.

Spoken data was recorded and a learner corpus was created.

Three months after the project ended, all students took the Aptis speaking test. Their oral performance

was recorded and added to the corpus.

4. 2. Learner Corpus of Japanese High School Learners of English

Videos of lessons were transcribed using ELAN software by trained undergraduate research assistants,
and the length of utterances was measured. Transcription only included utterances and fillers from free con-
versation parts. Lessons included multiple sections in which students were reading the textbook, repeated big
chunks of words or sentences after a teacher, or practiced pronunciation. Such sections could easily distort
the results of the research and therefore were excluded from the corpus. There were also special cases of
ambiguous sections, mostly featuring answers to questions in the Preparation section, in which some students
were reading prepared texts, while others were speaking freely and used prepared texts only for reference.
In such cases, it is sometimes difficult to judge whether a student reads a text or speaks freely, so in general
assistants followed the following rules while transcribing texts: if a student used her or his notes as a basis for
the answer for more than 50% of the time, this section would not be considered free conversation. However,

if a student occasionally looks at a note, but mostly gazes in other directions while producing utterances,
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these utterances would still be considered free conversation. Nevertheless, each case of such nature required
subjective evaluation.

Along with utterances, silent pauses longer than 500 ms were also marked and measured for length.
Although in most recent L2 studies pause threshold of 0.25 ms or even 0.20 ms are used (Tavakoli, 2020), the
threshold of 500 ms was proposed by Foster et al (2000), and it is a realistic threshold to use in manual tagging

of pauses in large amounts of spoken data.

4. 3. Participants
Two students were selected as subjects of analysis of fluency and complexity according to the following
criteria:
1) students achieved an Aptis speaking score of 33, which is the average score for the whole participant
group. It corresponds to the B1 level of language proficiency in CEFR.
2) students had consistently submitted homework and stayed motivated about participating in the pro-
ject over a long time.
3) both students applied for a follow-up study and are taking an additional course in spoken English,

which will help to continue researching their performances on a longer scale.

4. 4. Measures of fluency and complexity

To measure speed fluency, two measures were used: pruned speech rate and articulation rate. These
measures are among the most used in CAF studies (Tavakoli, 2020) and are easy to measure manually.

Different studies use different definitions of speech rate and articulation rate, often making speech rate a
function of the number of syllables. However, since this study only used manually calculated measures, it was
decided to measure both as a function of the number of words. So, in this paper, the pruned speech rate is
the overall number of pruned (i.e. without fillers, self-corrections, and repetitions) words divided by total time
(speaking time including pauses). The articulation rate is the number of pruned words divided by phonation
time (speaking time excluding pauses).

For measuring breakdown fluency, four variables were used: pause time ratio, mean pause length,
number of pauses per minute, and frequency of filled pauses. Pause time ratio is a percentage of time spent
on pausing, and it is calculated as total pause time divided by total time. Mean pause length is calculated as
total pause time divided by the number of pauses. The number of pauses per minute is the total number of
pauses divided by the total time. Finally, the frequency of filled pauses is the number of fillers divided by the
overall number of unpruned words.

Variables of repair fluency used in this paper are the following: frequency of partial or complete
repetitions (the number of repetitions divided by the number of unpruned words), and frequency of self-
corrections (the number of self-corrections divided by the number of unpruned words). As Tavakoli (2020)
mentions, repair fluency measures require working with unpruned data, so unlike speed fluency measures,
this category of variables works with number of unpruned words.

Finally, to measure syntactical complexity, two variables were used: mean AS-unit length (number of
words divided by the number of AS-units) and subordinate clause ratio (the number of clauses divided by

the number of AS-units. Mean AS-unit length (or mean utterance length) is widely used in measurements of
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syntactic complexity as a general measure that tap global, overarching complexity constructs (Bulté, Housen,
2012). As a measure of subordination, we chose the ratio of subordinate clauses to the number of AS-units,
which is considered an effective indicator of complexity for those learners who have acquired some of the
various subordinating devices (Ellis, 2005).

In studies of L2 complexity, it is also quite common to use grammatical measures of complexity such as
the use of some specific linguistic features (e.g. auxiliary verbs or conjunctions). However, in the data sam-
ples used in this research, the number of such features was not especially large to conduct a proper statistical
analysis.

This paper uses AS-units as a unit of spoken speech, and this notion will be discussed in the next section.

4.5. AS-units

An AS-unit is a single speaker’s utterance consisting of an independent clause, or sub-clausal unit,
together with any subordinate clause(s) associated with either (Foster et al. 2000, p. 365). This unit inherits
characteristics of speech including its syntactic, semantic, and prosodic features. It has proved to be a suitable
and authentic unit of analysis for spoken data, and most recent L2 fluency and complexity studies use it in
their analysis (Tavakoli, 2020, p. 49).

An independent clause is any clause that includes a finite verb: “Turn left’, ‘I take a different way’

A sub-clausal unit doesn’t include a verb but can be elaborated to a full clause: ‘Oh, poor woman’, ‘Yes’.

Foster et al. (2000) propose several levels of application of AS-units. Level 1 is used for the full analysis
of data, and it includes everything except untranscribable data. Level 2 is used with highly interactional
data, which can yield a high proportion of minimal units, whose inclusion can distort the perception of the
performance. On this level, one-word utterances (yeah, okay, right) are excluded from analysis as well as
echo responses:

(1) A: ‘I think two years’

B: ‘“Two years’

Finally, level 3 is for use in special cases where analysis of non-fragmentary AS-units is required. It is
used by researchers who need to look at what the performer can do in the production of relatively ‘complete’
units. Along with units excluded at level 2, it also excludes the next units: a) verbless elliptical AS-units that
ellipses elements of interlocutor speech:

(2) A: What is your mother tongue then?

B: Arabic Arabic.

b) AS-units involving substituting of clause, predicate:

(3) ‘yes, I think so’;

and c) one or two-word greetings and closures.
This paper deals with highly interactional data and students produced a lot of short utterances and echo
responses, especially at earlier stages of the project, and that could distort the results of the analysis. There-

fore, it was decided that level 2 would be used for this research. Additionally, two-word greetings were also
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excluded from the analysis, as their production stayed the same at all stages of the project and did not reflect
the difference in proficiency between different lessons.

The most difficult cases of defining AS-units in speakers’ performances were cases of long monologues
with numerous pauses. In such cases, sometimes it was difficult to define whether an utterance after a pause
longer than 500 ms is a continuation of the previous statement and a part of a complex sentence, or simply a
new AS-unit. In such cases, we considered not only the syntactic structure of given utterances but also intona-
tional patterns. If a turn before a pause featured rising intonation, the next turn was considered a continuation

of an AS-unit and a complex sentence.

4. 6. Analysis of data and its conventions

Because of time limitations, it was not possible to analyze each student’s data from all 20 lessons, so it
was decided to look at differences in performance at certain points in time. Therefore, this paper analyzes
performances in lessons number 1, 5, 10, 15, and 20.

In order to calculate the variables of fluency and complexity, transcribed texts together with lengths of
utterances and pauses were transferred to Microsoft Excel worksheets and divided into AS-units. Then, the
following variables were counted manually: number of AS-units, number of pruned words (excluding fillers,
self-corrections, and repetitions), number of fillers, number of repetitions, number of self-corrections and
false starts, number of native language intrusions, number of clauses.

A filler or a filled pause is a non-semantic word that is used to fill gaps in speech. Words like ‘Ah’, ‘umm’,
‘2 &, and laughter would be considered one filler when counting.

A word or phrase that is repeated the same way is considered a repetition, and every word in that phrase
is counted as one repetition. Partial repetitions of single words are also counted as repetitions:

4) JO07: {Ame...} America (1 repetition, 1 word).

However, if repetition is clearly a part of stylistic choice by a speaker and not a disfluency, it will be
counted as a separate word:
(5) J007: {ah}, sorry sorry (1 AS-unit, 2 words, 1 filler)

Any phrase in which any element is later corrected would be considered a self-correction, and each word
in that phrase is counted as one self-correction:

(6) JOO7: {I went to ah} I have been to {mm} Korea (3 self-corrections, 5 words, 2 fillers).

False starts would also be counted as self-corrections.

The definition of a clause is a difficult task, especially in highly interactive discourse. This paper bases its
definition of a clause on Foster’s (2000) definition. As was noted earlier, an independent clause is minimally
a clause including a finite verb. At the same time, a subordinate clause consists minimally of a finite verb or
non-finite verb element plus at least one other clause element (subject, object, complement, or adverbial). This
leads us to some interesting applications.

In other words, if an AS-unit does not include a verb, it will be a clauseless AS-unit:

(7) J007 (20™ lesson): easily (1 AS-unit, 0 clauses)
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However, if a verb is present, an AS-unit will consist of at least one clause however short it is:

(8) JO07 (20™ lesson): {um}, I'm fine (1 AS-unit, 1 clause)

It was concluded that this way of application reflects the complexity of students’ English at the beginning
stages of the project better: although clauseless AS-units were observed at all stages of the project, they made
up a large percentage of all AS-units in lessons number 1 and 5. However, after getting some experience in
speaking, students increased the number of verbs even in the shortest AS-units.

Following Foster et al. (2000), auxiliary verbs such as “have” in the present perfect tense, or modal verbs
such as “can” and “may” were not considered a base for a distinct clause, so AS-units such as (9) contain only
1 clause:

(9) JO07 (20" lesson): so I can communicate with (+) them (1 AS-unit, 1 clause)

However, if an AS-unit contains two normal verbs connected using “to”, and the second one has at least
one clause element, the AS-unit is thus divided into two clauses:

(10) JOO7 (20™ lesson): uh I want :: to learn Germans (I AS-unit, 2 clauses)

After counting the variables, Microsoft Excel formulas were used to calculate the measures defying
fluency and complexity and compared between different times and students. The results are discussed in the

next section.

5. Results

The results of the analysis of English-speaking performance by two students are divided into respective
sections. We transformed the numbers of lessons into pure numerical values and measured the correlation
coefficients of all variables calculated in this study. However, due to the small number of data points, statisti-
cal analysis can be inaccurate and distorted and requires careful qualitative analysis. Correlation coefficients
were calculated using Microsoft Excel.

The results of statistical analysis are illustrated in the tables in each section.

5.1. Speed fluency

Table 1
Results of the analysis of speed fluency
J003 J007
Speech rate Articulation rate Speech rate Articulation rate
(words/min) (words/min) (words/min) (words/min)
I**month 62.41 85.75 48.06 61.95
5" month 99.68 144.76 54.27 78.46
10" month 32.03 67.16 36.77 56.85
15" month 54.72 88.07 53.31 67.38
20" month 51.23 77.31 53.91 64.77
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It is visible in the tables that changes in the speed fluency were not linear, however, both participants
showed similar trends. Relatively high pruned speech rate and articulation rate were observed in the first
month, and they also increased in the Sth month of the project. It is also worth noting that changes in articu-
lation rate during this period were slightly bigger in both students.

However, in the 10th month, both variables significantly decreased in both students, after which they
increased again in the 15th month. In the case of student JOO3, the speech rates in the analyzed lessons never
reached the same levels as in the 1st month, whilst student JO07 was able to reach the same levels. Finally, the
results in the 15th and 20th months did not differ significantly.

The following table 2 illustrates the results of the statistical analysis of linear correlations between vari-

ables. Significant coefficients are in bold in all tables containing the results of statistical analysis.

Table 2
Correlation coefficients of analysis of speed fluency
Articulation rate Articulation rate
Number of a lesson |Speech rate J003 1003 Speech rate J007 1007
Number of a lesson 1
Speech rate J003 -0.44 1
Articulation rate JOO7 -0.41 0.97 1
Speech rate J007 0.23 0.65 0.55 1
Articulation rate JOO7 -0.13 0.93 0.95 0.76 1

According to Garcia-Amaya (2015), the rate of speech increased linearly for overseas immersion program
learners over time and remained stable for ‘at-home’ foreign language classroom students.

However, the learning curve of the two students we observed is rather a sigmoid curve, so the results of
the current analysis are different from both scenarios described in the paper by Garcia-Amaya, and therefore,
statistical correlations between the number of a lesson and other variables should be calculated as a multi-
variable function, whilst linear correlation coefficient may not be a very good statistical tool for analyzing
speed fluency in this research.

Despite that, it is important to note two facts. Firstly, the speech rate and articulation rate of each student
show a very strong and strong correlation between each other (0.97 for J0O03 and 0.76 for JOO7). Also, the
speech rates of J003 and JOO7 show a strong positive correlation (0.65), while the articulation rates of JO03
and JOO7 show a very strong correlation (0.95), which proves that these variables developed similarly in the

two students.

5. 2. Breakdown fluency

The following two tables show changes in four variables of breakdown fluency for each student.
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Table 3
Results of the analysis of breakdown fluency, student J003
J003
Pavseratio e Pause | Mean pause ength | Pauses pr minu. .o e pauses, %
1* month 37.39% 1.01 0.51 16.13 22.06%
5" month 45.22% 1.37 0.98 13.64 4.90%
10" month 109.7% 1.88 1.96 16.7 24.75%
15" month 60.96% 1.15 0.72 19.82 13.30%
20" month 50.9% 1.03 0.46 19.65 13.04%
Table 4
Results of the analysis of breakdown fluency, student J007
J007
Pause ratio i\:ri:tr;l,p ';use xeggv?;ﬁi length, 1};:1111::/5 rrrl) Elr minute, Fr. of filled pauses, %
1 month 28.92% 1.35 0.78 9.94 25.74%
5" month 44.56% 1.19 0.72 15.57 23.90%
10" month 54.61% 1.55 0.78 13.67 26.97%
15" month 26.38% 0.89 0.54 14.02 25.50%
20" month 20.14% 0.89 0.4 11.36 27.20%

Two out of four breakdown fluency measures as well as in the case of speed fluency showed a similar

pattern; however, it is quite different from what we observed in the speed fluency.

In both cases pause ratio and mean length of pauses were higher in the 10" month. However, after the
10™ month in lessons 15 and 20, both measures showed decreases, meaning that overall breakdown fluency

increased during these lessons. Furthermore, similarly to the situation with speed fluency, the differences in

performance between the 15" and the 20™ months were less significant.

On the other hand, changes in the number of pauses per minute did not show any recognizable pattern,

and in the case of student JOO03, they were quite minor.

The frequency of fillers barely changed in student J007 and changed unpredictably in student JO03, which

shows that this parameter is not a good predictor of fluency.
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Table 5
Correlation coefficients of analysis of breakdown fluency
Num. of a [Pause Mean pause g;?ésoier Fr. of Pause i\;[jgaglpause I:eilzzsolier Fr. of fillers,
lesson ratio, J0O3 |length, JOO3 min.. 1003 fillers, JOO3 [ratio, JOO7 1007 min.. 1007 J007
Num. of a
1
lesson
Pause ratio,
J003 0.22 !
Mean pause
length, J003 -0.11 0.89 1
Num. of
pauses per 0.82 0.11 -0.34 1
min., J003
Fr. of fillers,
1003 -0.17 0.54 0.325 0.17 1
Pause ratio,
1007 -0.43 0.67 0.93 -0.65 0.21 1
Mean pause
length, 007 -0.67 0.51 0.69 -0.62 0.63 0.8 1
Num. of
pauses per 0.05 0.31 0.54 -0.32 -0.55 0.56 -0.03 1
min., JOO7
peorllers 1 ose Joag [oa2 0.65 066 |07 |006  |-0.55 I

As measures of pausing phenomena did not change linearly as well as in the case of speed fluency, it may
be futile to measure correlations between the number of a lesson and the values of each measure. However,
analysis of correlations between different measures in each student, and between the same measures of dif-
ferent students reveal some useful insights. First, the mean pause length and pause ratio show very strong
correlations in the data of both students (0.89 and 0.8 for JO03 and JOO7 respectively). Secondly, pause ratio
and mean pause length showed strong correlations between both students’ values (0.67 and 0.69 respectively).
There were also other strong correlation coefficients (0.65 between mean student J003’s number of pauses and
JO07’s frequency of fillers; -0.65 between JO07’s pause ratio and J003’s number of pauses per minute; 0.63
between J003’s frequency of fillers and JO07’s mean pause length), which are difficult to explain. They may
be distortions due to the small number of data points, so in the future, these correlations should be examined

with more data available.

5. 3. Repair fluency
The following table illustrates the results of the analysis of repair fluency variables.

Table 6

Results of the analysis of repair fluency

J003 J007
Repetition frequency, [Self-correction frequency,|Repetition frequency, [Self-correction frequency,
% % % %

1** month 2.20% 8.08% 5.15% 4.42%

5™ month 2.30% 6.56% 0.00% 3.77%

10" month 9.41% 5.94% 6.74% 4.87%

15" month 10.73% 7.94% 6.02% 7.45%

20" month 7.73% 8.21% 7.88% 4.88%
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As the table illustrates, the changes in both measures in both cases were insignificant or unpredictable,
sometimes the number was not enough to get accurate results, and thus we may conclude that these parame-

ters are not good predictors of fluency, at least between levels A2 and BI.

Table 7
Correlation coefficients of analysis of repair fluency
.. Self-correction fr. .. Self-correction
Number of a lesson [Repetition fr. JO03 7003 Repetition fr. J0OO7 £ 7007
Number of a 1
lesson
Repetition fr.
7003 0.77 1
Self-correction
fr. 1003 0.28 -0.02 1
Repetition fr.
1007 0.62 0.68 0.37 1
Self-correction
. 1007 0.52 0.78 0.36 0.46 1

The table shows some strong correlations, for example between the number of a lesson and repetition
frequencies in students JO03 and JO07 (0.77 and 0.62); between repetition frequencies of both students (0.68),
and between repetition frequency of student JOO3 and self-correction frequency of student JOO7. While the
first three may indicate that repetitions showed some signs of change in relation to the number of lessons, the

last one is difficult to explain qualitatively. All relations need to be examined with a broader data set.

5. 4. Syntactic complexity

The next graph provides information about the changes in syntactic complexity over the course of the

project.
Table 8
Results of the analysis of syntactic complexity
J003 J007
Ell; zzzdrialtltaeteclause y Mean AS-unit |Mean AS-unit 311; tl)lzgdri;lt?eclause y Mean AS-unit |Mean AS-unit
AS-unit ’ length, words |length, SD AS-unit ’ length, words |length, SD
1** month 0.81 4.24 2.17 0.74 3.78 2.46
5" month 0.83 4.87 2.47 0.56 3.38 2.5
10" month 1.3 5.09 3.04 0.72 4.2 3.78
15" month 1.15 6.64 3.96 1.31 6.08 34
20" month 1.37 7.68 4.92 1.34 6.36 3.64

The results allow predicting that there may be a trend for an increase of both complexity measures through
time despite occasional decreases in some months (subordinate clause rate in student JO03 was lower in the
15" month compared to the 10™ month; both variables slightly decreased in student JOO7 in the 5™ month in
comparison to the 13 month). In the 20" month, both students had complexity measures 1.5-2 times larger than

in the 1 month, which apparently indicates that complexity has significantly improved over the 20 months.
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Table 9

Correlation coefficients of analysis of syntactical complexity
Number of a |Subordinate clause |Mean AS-unit Subordinate clause |Mean AS-unit
lesson ratio JOO3 length JOO3 ratio JOO7 length JOO7

Number of a lesson | |

Subordinate clause 1

ratio J003 0.87

Mean AS-unit 0.75 1

length JOO3 0.97

Subordinate clause 0.86 0.64 0.91 1

ratio JOO7 )

Mean AS-unit 0.92 0.73 0.95 0.99 1

length JOO7 .

As both variables changed linearly, correlation coefficients may be useful to measure in relation to the
number of a lesson. Both variables show very high levels of correlation with the number of a lesson. Each

variable also shows high and very high correlations between the two students’ data.

6. Discussion

After conducting a longitudinal analysis of fluency and complexity measures, we can now attempt to
explain possible reasons for such patterns in the long-term development of fluency and complexity.

It is necessary to note, however, that due to a small number of data and sample points the results of
this analysis by no means can be generalized to the whole group of participants at the current stage. Also,
currently, it is impossible to take into consideration some possible external factors (such as the influence of
lessons outside the project) that might have influenced the results, so we cannot state that changes in speaking
performance that we observed are a result of taking this course in particular.

The first notable thing is the fact that only complexity increased significantly and in a more or less linear
way. This is also accompanied by the fact that with each month lessons were getting more difficult, so the
increase of complexity took place despite and together with the increasing difficulty of tasks, although, unfor-
tunately, we do not have a metric to measure it.

The next notable observation is that the development of those fluency measures that changed significantly
and followed apparent patterns took place in stages and was not linear. Combining it with the development of
complexity, we can argue that the two dimensions of CAF were in relation to each other.

The topics of the 1 and 5™ lessons were relatively easy (‘Introduce the meaning of your name in English’
and ‘Going on a trip to Nagano’ respectively), because they featured words and concepts that were more or
less familiar to learners. Also, students could not produce complex long sentences, as both statistical and
qualitative analysis shows. Considering these two facts, it is easy to explain the higher speed fluency: appar-
ently, simpler utterances took less time to produce, and the small number of long sentences and low amount of
interaction led to less pausing, which is also confirmed by the breakdown fluency measures. In other words,
in the 1% lesson, students produced short simple utterances, which they could articulate easily and quickly,
thus increasing their speed fluency. Many of such utterances were clauseless AS-units, as can be seen in the
next example:

(11) 1%t lesson, JOO7:

Teacher: Which among the seasons that you like best?

JO07: {hmm} winter
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However, as we can see in the results of the breakdown fluency analysis, by the 5" month the amount of
interaction between teachers and students increased, which possibly led to the increased amount of pausing.
It may be illustrated by the following example:

(12) 5th lesson, JOO3:

{the} the most impressive travel experience for me is (pause 4.384 sec) visiting Hokkaido //

(pause 1.282 sec) {when [ was} (pause 1.672 sec) er (pause 0.897 sec) when [ was 6 years.

Despite the increased amount of pausing, speed fluency measures were significantly higher in the 5*
month. It is especially important that the articulation rate increased more significantly than the speech rate
because this variable does not depend on amount of pausing, which indicates that it was exactly the speed of
articulation, which grew up.

This may imply that the first five months of the longitudinal online course of English was the period of
the most extensive growth of fluency, however, this statement needs to be confirmed by analysis of all lessons
between the two analyzed in this paper.

Speed fluency in the 10" month experienced a significant drop in comparison to the 5™ month. It is
possible to argue that the reason might be the continuously growing complexity and increased amount of
interaction, which started to require too much processing capacity. In other words, it may be concluded that
complexity started increasing at the expense of fluency. However, it is also possible that the reason is that both
students in the 10™ lesson engaged in conversations too complicated for their respective levels of English, so
they could not express themselves and produced large amounts of pausing and slow speech. Also, the topic
itself (‘Experience the homestay’) was quite difficult because high school students had not had such an expe-
rience, so it was hard for them to speak about it. It is illustrated by the following example of a section that was
hard for a student in the 10" lesson.

(13) J003, 10th lesson:

there are maple oh, 7 A72% 9 (pause 4.48 sec) maple, oh (pause 4.195 sec) ch, that is (pause
2.51 sec) on the bread / ohhh (pause 14.07) oh, 72 A725 (pause 1.17 sec) {uh, very} (pause
1.51 sec) {sweet} um, very sweet / (pause 1.66 sec) uh (pause 1.48 sec) {eh} that is {taken by
eh} taken (pause 1.76 sec) of (pause 0.595 sec) maple tree /

Lessons 10 and 15 are characterized by visible increases in speed fluency and decreases in pause ratio
and pause length in comparison with the earlier lessons. This may indicate that students started to feel more
comfortable with the increased complexity of performance and interactions. On the other hand, complexity
did not stop increasing, which means that the process of language acquisition became more balanced.

However, in the 20" month, the fluency of both participants did not differ much from lesson 15, although
there is an increase in complexity. The slight drop in fluency in the 20™ lesson in participant JO03 may be
explained by the overall difficulty of the topic, ‘Coexisting with AI’, which featured a large number of words
defined as belonging to levels B2 and higher in the CEFR framework. In other words, there is a possibility
that fluency may have reached a ceiling before lesson 20 or that it depends on the difficulty of tasks, so a more
detailed analysis of speaking performance between the 15" and 20™ month is required.

These findings are in accordance with Maeda (2000): increases in fluency tend to be characteristic



WHAERE R PR R 556 - HECUewfsE 5529 % 2023 4
Language, Area and Culture Studies No.29, 2023

between Al and A2 levels, as well as increases in the number of disfluencies, while increases in complexity
are more characteristic of the Bl level.

Finally, some measures did not change, and therefore cannot be considered good fluency measures in
this research. These measures are two measures of breakdown fluency, namely the number of pauses per
minute and frequency of fillers, and all measures of repair fluency, namely the frequency of repetitions
and self-corrections. This result matches some other reports stating that frequencies of fillers and hesitations
(i.e. repairs and repetitions) are rather individual characteristics of the way individuals speak in general

(Segalowitz, 2010; De Jong et al. 2009).

7. Conclusion
After conducting a longitudinal analysis of L2 English performance by two Japanese high school students
we may conclude the following.

1) Analysis of speaking data by two students taken from 20 online lessons of spoken English, which
were conducted once a month and lasted about 25 minutes each, shows that the students significantly
increased their complexity, which manifested in increases of two complexity measures, subordinate
clause rate and mean AS-unit length.

2) On the other hand, fluency measures changed between lessons in a non-linear way, and students
experienced increasing and decreasing fluency.

3) Fluency measures in which we observed significant changes were both measures of speed fluency,
namely speech rate, and articulation rate, and two measures of breakdown fluency, namely pause
ratio and mean pause length. Speed rate fluency was high at the beginning, then experienced a dra-
matic drop in the middle of the project and started increasing again until the end of the project. At the
same time, breakdown fluency started to decrease from the very beginning, which may be explained
by the increasing amount of interaction. Then, apparently, after students reached some level of control
over their L2 in later lessons, it increased.

4

=

These patterns may be explained by the fact that increasing complexity required much mental effort
to process, and complexity increased at the expense of fluency.

5) Finally, some fluency measures appeared not to be good predictors of fluency. These are two break-
down fluency measures related to the number of pauses, namely the number of pauses per minute
and frequency of fillers, and all measures of repair fluency, namely frequencies of repetitions and

self-corrections.

8. Implications for future studies
In this particular study, we met some restrictions, mostly in regard to time and manpower for more
elaborate analysis, and could not use some useful methods that are now common in the field of CAF studies.
First and foremost, the dataset used in this paper is too small to conduct a more precise statistical analysis
and generalize its results. Therefore, it is important to analyze speakers’ performance in all lessons of the
project, and also to use data from more students. This will allow us to conduct a more precise statistical anal-
ysis, which can help us understand the nature of interrelations between CAF variables better and determine

patterns of CAF changes at different levels for students on different levels of CEFR. In addition, multivariable
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statistical analysis should be conducted.

The next limitation of this paper is that the analysis of speed fluency mostly deals with measures taken
manually and uses words as a basic unit for analysis. However, automatic measuring of speed fluency, espe-
cially articulation rate, based on such phonetic units as syllables can bring more insights into the nature of L2
performance and fluency.

Another phenomenon that can be effectively measured using automatic tools is pausing. First, more recent
studies use lower thresholds for pauses being as low as 0.2 sec. Due to complications of manual tagging of
pauses, it was difficult to measure pauses shorter than 0.5 sec, so using automatic tools is necessary for more
effective research. Another important aspect of pausing that we were not able to analyze is pause location.
According to different studies (Tavakoli, 2020; Tavakoli, 2011; Kahng, 2014), a key distinction between fluent
and dysfluent speech is that in the former pauses mostly occur on clause boundaries, while in the latter many
pauses occur in mid-clause positions. Speakers at earlier stages of L2 acquisition may need more mid-clause
pauses to deal with the demands of the speech production processes. In the data used for this research we
have seen multiple cases of mid-clause pausing throughout all stages of the project and measuring their pro-
portions would provide very valuable data.

This paper only used two variables of complexity, although as the analysis showed, complexity was the
dimension of CAF that increased the most in this project. In the future, we would like to use more metrics of
complexity to allow a more sophisticated and broad analysis of this dimension.

Additionally, this paper does not deal with accuracy, the third important aspect of CAF. It was decided
that accuracy at this point of level acquisition did not show significant increases, but would require conduct-
ing a time-consuming analysis, preferably by native speakers. However, more detailed observations reveal
that accuracy might have increased at least at some points in the project, so conducting an analysis of accu-
racy may be helpful in the future.

As for implications for practical use, further research of this learning corpus can lead to useful insights
in the field of evaluation of speaking and improvements of teaching techniques in high schools. Analysis of
data by a larger number of students with different levels of English might contribute to a better understanding
of the connection between certain variables and CEFR level. For instance, variables that certainly improved
over time can be given more importance in the evaluation process.

Finally, a preliminary analysis of questionnaires and interviews with participants of the project shows that
students reported lesser anxiety levels. Students associated it with the fact that, unlike during lessons in their
high school, they had a chance to speak English and had fun doing that. Therefore, further analysis from the
point of view of second language anxiety can bring more insights into the importance of speaking tasks in

high school English education.
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