
 
 

Utilizing Audiovisual Stimuli in the Classroom to Facilitate Pronunciation of French Stop 
Consonants 

  
by Caleb J. Pecue, Bachelor of Arts 

 
 
 
 
 
 

A Thesis Submitted in Partial 
Fulfillment of the Requirements 

for the Degree of 
Master of Arts 

in the field of TESL 
 
 
 
 

 
 

Advisory Committee: 
 

Kristine Hildebrandt, Chair 
 

Seran Aktuna 
 

Larry LaFond 
 
 
 
 
 
 
 

Graduate School 
Southern Illinois University Edwardsville 

May, 2015 
 



All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted.  Also,  if material had to be removed, 

a note will indicate the deletion.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against

unauthorized copying under Title 17, United States Code

ProQuest LLC.
789 East Eisenhower Parkway

P.O. Box 1346
Ann Arbor,  MI 48106 - 1346

UMI  1589836
Published by ProQuest LLC (2015).  Copyright in the Dissertation held by the Author.

UMI Number:  1589836



	   ii	  

TABLE OF CONTENTS 
 
LIST OF FIGURES ........................................................................................................... iv 
 
LIST OF TABLES ............................................................................................................ vii 
 
Chapter 
 
 I. INTRODUCTION .................................................................................................. 1 
 
 II. LITERATURE REVIEW ....................................................................................... 3 
 
  Section 2.1: Introduction ......................................................................................... 3 
  Section 2.2: Voiceless Stop Consonants, English and French VOT ....................... 3 
  Section 2.3: Second Language Teaching Approaches ............................................ 8 
  Section 2.4: Second Language Teaching of Pronunciation .................................. 16 
  Section 2.5: Summary ........................................................................................... 21 
 
 
 III. METHODOLOGY ............................................................................................... 22 
 
  Section 3.1: Introduction ....................................................................................... 22 
  Section 3.2: The Film ............................................................................................ 23 
  Section 3.3: Participants ........................................................................................ 23 
  Section 3.4: Data Analysis .................................................................................... 29 
 
 
 IV. NATIVE GROUP ANALYSIS ............................................................................ 32 
 
  Section 4.1: Introduction ....................................................................................... 32 
  Section 4.2: T-test Statistics .................................................................................. 36 
   Section 4.2.1: NF vs. ME in Isolation T-test Results ...................................... 37 
   Section 4.2.2: NF vs. ME in Carrier Phrases T-test Results ........................... 38 
 
 
 V. RESULTS I: AN OVERVIEW OF THE EXPERIMENTAL AND CONTROL  
   GROUPS ......................................................................................................... 40 
 
  Section 5.1: Introduction ....................................................................................... 40 
  Section 5.2: Learner Findings – All Groups Combined ....................................... 41 
  Section 5.3: Findings – Control Group  ................................................................ 51 
  Section 5.4: Findings – Experimental Group ........................................................ 50 
  Section 5.5: Control Group vs. Experimental Group T-tests ................................ 68 
  Section 5.6: Summary ........................................................................................... 70 



	   iii	  

 
 
 VI. RESULTS II: A CLOSE-UP OF THE EXPERIMENTAL GROUP ................... 72 
 
  Section 6.1: Introduction ....................................................................................... 72 
  Section 6.2: Analysis of Data for All Learners (Control & Experimental) .......... 73 
   Section 6.2.1: Bilabial-Initial Stop Consonants  ............................................. 73 
   Section 6.2.2: Alveolar-Initial Stop Consonants ............................................. 81 
   Section 6.2.3: Velar-Initial Stop Consonants .................................................. 88 
   Section 6.2.4: Summary .................................................................................. 95 
  Section 6.3: A Closer Look at the Experimental Group Only .............................. 97 
  Section 6.4: A Closer Look at Selected Individuals ........................................... 107 
   Section 6.4.1: F1 ........................................................................................... 108 
   Section 6.4.2: F6 ........................................................................................... 112 
   Section 6.4.3: F8 ........................................................................................... 114 
  Section 6.5: Summary ......................................................................................... 115 
 
VII. DISCUSSION & CONCLUSION ...................................................................... 116 
 
  Section 7.1: Summary ......................................................................................... 116 
  Section 7.2: Implications for Foreign Language Teaching Pedagogy ................ 120 
  Section 7.3: Limitations & Prospects for Futures Studies .................................. 120 
 
 
REFERENCES ............................................................................................................... 122 
 
  



	   iv	  

LIST OF FIGURES  
 

 
Figure           Page 

 2.1 Voice Onset Time Depiction ............................................................................ 4 
 
 2.2 Integrated Model of SLA with Multimedia .................................................... 18 
 
 3.1 Aspiration Boundaries .................................................................................... 30 
 
 4.1 Average NF VOT Isolation ............................................................................. 32 
 
 4.2 Average NF VOT Carrier Phrases .................................................................. 33 
 
 4.3 Average ME1 VOT Isolation .......................................................................... 34 
 
 4.4 Average ME2 VOT Isolation .......................................................................... 35 
 
 4.5 Average ME1 VOT Carrier Phrase ................................................................. 36 
 
 4.6 Average ME2 VOT Carrier Phrase ................................................................. 36 
 
 5.1 Average VOT /p/-Initial Words in Isolation of All Learners ......................... 42 
 
 5.2 Average VOT /p/-Initial Words in Carrier Phrases of All Learners ............... 44 
 
 5.3 Average VOT /t/-Initial Words in Isolation of All Learners .......................... 45 
 
 5.4 Average VOT /t/-Initial Words in Carrier Phrases of All Learners ................ 46 
 
 5.5 Average VOT /k/-Initial Words in Isolation of All Learners ......................... 48 
 
 5.6 Average VOT /k/-Initial Words in Carrier Phrases of All Learners ............... 49 
 
 5.7 Average VOT /p/-Initial Words in Isolation of Control Group ...................... 51 
 
 5.8 Average VOT /p/-Initial Words in Carrier Phrases of Control Group ............ 53 
 
 5.9 Average VOT /t/-Initial Words in Isolation of Control Group ....................... 54 
 
 5.10 Average VOT /t/-Initial Words in Carrier Phrases of Control Group ............ 55 
 
 5.11 Average VOT /k/-Initial Words in Isolation of Control Group ...................... 56 
 
 5.12 Average VOT /k/-Initial Words in Carrier Phrases of Control Group ............ 58 
 



	   v	  

 5.13 Average VOT /p/-Initial Words in Isolation of Experimental Group ............. 60 
 
 5.14 Average VOT /p/-Initial Words in Carrier Phrases of Experimental Group .. 61 
 
 5.15 Average VOT /t/-Initial Words in Isolation of Experimental Group .............. 63 
 
 5.16 Average VOT /t/-Initial Words in Carrier Phrases of Experimental Group ... 64 
 
 5.17 Average VOT /k/-Initial Words in Isolation of Experimental Group ............. 65 
 
 5.18 Average VOT /k/-Initial Words in Carrier Phrases of Experimental Group .. 66 
 
 6.1 Average VOT /p/-Initial Words in Isolation of  
     All Beginner-Level Learners ....................................................................... 74 
 
 6.2 Average VOT /p/-Initial Words in Isolation of  
     All Intermediate-Level Learners .................................................................. 75 
 
 6.3 Average VOT /p/-Initial Words in Carrier Phrases of  
     All Beginner-Level Learners ....................................................................... 77 
 
 6.4 Average VOT /p/-Initial Words in Carrier Phrases of  
     All Intermediate-Level Learners .................................................................. 78 
 
 6.5 Average VOT /t/-Initial Words in Isolation of  
     All Beginner-Level Learners ....................................................................... 81 
 
 6.6 Average VOT /t/-Initial Words in Isolation of  
     All Intermediate-Level Learners .................................................................. 83 
 
 6.7 Average VOT /t/-Initial Words in Carrier Phrases of  
     All Beginner-Level Learners ....................................................................... 85 
 
 6.8 Average VOT /t/-Initial Words in Carrier Phrases of  
     All Intermediate-Level Learners .................................................................. 86 
 
 6.9 Average VOT /k/-Initial Words in Isolation of  
     All Beginner-Level Learners ....................................................................... 89 
 
 6.10 Average VOT /k/-Initial Words in Isolation of  
     All Intermediate-Level Learners .................................................................. 90 
 
6.11 Average VOT /k/-Initial Words in Carrier Phrases of  
     All Beginner-Level Learners ....................................................................... 92 
 
6.12 Average VOT /k/-Initial Words in Carrier Phrases of  
     All Intermediate-Level Learners .................................................................. 93 



	   vi	  

 
6.13 Comparing Beginner-Level Experimental Group Learners’ /p/-Initial Words 
     in Isolation to the Intermediate-Level Experimental Group Learners ......... 98 
 
6.14 Comparing Beginner-Level Experimental Group Learners’ /p/-Initial Words 
     in Carrier Phrases to the Intermediate-Level Experimental  
     Group Learners .......................................................................................... 100 
 
6.15 Comparing Beginner-Level Experimental Group Learners’ /t/-Initial Words 
     in Isolation to the Intermediate-Level Experimental Group Learners ....... 101 
 
6.16 Comparing Beginner-Level Experimental Group Learners’ /t/-Initial Words 
     in Carrier Phrases to the Intermediate-Level Experimental  
     Group Learners .......................................................................................... 103 
 
6.17 Comparing Beginner-Level Experimental Group Learners’ /k/-Initial Words 
     in Isolation to the Intermediate-Level Experimental Group Learners ....... 104 
 
6.18 Comparing Beginner-Level Experimental Group Learners’ /k/-Initial Words 
     in Carrier Phrases to the Intermediate-Level Experimental  
     Group Learners .......................................................................................... 106 
 
6.19 Average VOT /k/-Initial Words in Carrier Phrases for F1 ........................... 108 
 
6.20 Average VOT /p/-Initial Words in Carrier Phrases for F3 ........................... 111 
 
6.21 Average VOT /t/-Initial Words in Carrier Phrases for F7 ............................ 111 
 
6.22 Example of F6’s VOT ................................................................................... 113 
 
6.23 Average V.O.T. for /k/-Initial Words in Carrier Phrases .............................. 114 
 
  



	   vii	  

LIST OF TABLES  
 
Table           Page 
 
 2.1 Average VOT (in ms) of Voiceless Stops between French and English .......... 6 
 
 3.1 French Tokens ................................................................................................. 24 
 
 3.2 Control Group Demographics ......................................................................... 26 
 
 3.3 Experimental Group Demographics ............................................................... 27 
 
 3.4 English Tokens ................................................................................................ 28 
 
 4.1 Average VOT (in ms) for NF vs. ME in Isolation .......................................... 37 
 
 4.2 Average VOT (in ms) for NF vs. ME in Carrier Phrases ............................... 38 
 
 5.1 T-test of p-Initial Words in Isolation of All Learners ..................................... 43 
 
 5.2 T-test of p-Initial Words in Carrier Phrases of All Learners .......................... 44 
 
 5.3 T-test of t-Initial Words in Isolation of All Learners ...................................... 46 
 
 5.4 T-test of t-Initial Words in Carrier Phrases of All Learners ........................... 47 
 
 5.5 T-test of k-Initial Words in Isolation of All Learners ..................................... 48 
 
 5.6 T-test of k-Initial Words in Carrier Phrases of All Learners .......................... 50 
 
 5.7 T-test of p-Initial Words in Isolation of Control Group ................................. 52 
 
 5.8 T-test of p-Initial Words in Carrier Phrases of Control Group ....................... 53 
 
 5.9 T-test of t-Initial Words in Isolation of Control Group .................................. 54 
 
 5.10 T-test of t-Initial Words in Carrier Phrases of Control Group ........................ 56 
 
 5.11 T-test of k-Initial Words in Isolation of Control Group ................................. 57 
 
 5.12 T-test of k-Initial Words in Carrier Phrases of Control Group ....................... 58 
 
 5.13 Recapitulation of Significance of the Control Group VOT ............................ 59 
 
 5.14 T-test of p-Initial Words in Isolation of Experimental Group ........................ 61 
 



	   viii	  

 5.15 T-test of p-Initial Words in Carrier Phrases of Experimental Group .............. 62 
 
 5.16 T-test of t-Initial Words in Isolation of Experimental Group ......................... 63 
 
 5.17 T-test of t-Initial Words in Carrier Phrases of Experimental Group .............. 64 
 
 5.18 T-test of k-Initial Words in Isolation of Experimental Group ........................ 65 
 
 5.19 T-test of k-Initial Words in Carrier Phrases of Experimental Group .............. 67 
 
 5.20 Recapitulation of Significance of the Experimental Group VOT ................... 67 
 
 5.21 Stop-Initial VOT in Isolation; Comparing Control and  
     Experimental Averages ................................................................................ 68 
 
 5.22 Stop-Initial VOT in Carrier Phrases; Comparing Control and  
     Experimental Averages ................................................................................ 69 
 
 6.1  T-test of p-Initial Words in Isolation of All Beginner-Level Learners ........... 75 
 
 6.2 T-test of p-Initial Words in Isolation of  
     All Intermediate-Level Learners .................................................................. 76 
 
 6.3 T-test of p-Initial Words in Isolation of All Beginner-Level Learners 
     Across Proficiency Levels ........................................................................... 76 
 
 6.4  T-test of p-Initial Words in Carrier Phrases of  
     All Beginner-Level Learners ....................................................................... 78 
 
 6.5 T-test of p-Initial Words in Carrier Phrases of  
     All Intermediate-Level Learners .................................................................. 79 
 
 6.6 T-test Comparison of /p/-Initial Words in Carrier Phrases 
     Across Proficiency Levels ........................................................................... 80 
 
 6.7  T-test of t-Initial Words in Isolation of All Beginner-Level Learners ............ 82 
 
 6.8 T-test of t-Initial Words in Isolation of  
     All Intermediate-Level Learners .................................................................. 84 
 
 6.9 T-test Comparison of /t/-Initial Words in Isolation  
     Across Proficiency Levels ........................................................................... 84 
 
 6.10  T-test of /t/-Initial Words in Carrier Phrases of  
     All Beginner-Level Learners ....................................................................... 86 
 
 6.11 T-test of /t/-Initial Words in Carrier Phrases of  



	   ix	  

     All Intermediate-Level Learners .................................................................. 87 
 
 6.12 T-test Comparison of /t/-Initial Words in Carrier Phrases 
     Across Proficiency Levels ........................................................................... 88 
 
 6.13  T-test of /k/-Initial Words in Isolation of All Beginner-Level Learners ........ 89 
 
 6.14 T-test of /k/-Initial Words in Isolation of  
     All Intermediate-Level Learners .................................................................. 91 
 
 6.15 T-test Comparison of /k/-Initial Words in Isolation  
     Across Proficiency Levels ........................................................................... 91 
 
 6.16  T-test of /k/-Initial Words in Carrier Phrases of  
     All Beginner-Level Learners ....................................................................... 93 
 
 6.17 T-test of /k/-Initial Words in Carrier Phrases of  
     All Intermediate-Level Learners .................................................................. 94 
 
 6.18 T-test Comparison of /k/-Initial Words in Carrier Phrases 
     Across Proficiency Levels ........................................................................... 94 
 
6.19 S1→S4 Proficiency Level Significance Comparison ..................................... 96 
 
6.20 A Recapitulation of the Significance of Proficiency Level on L2 
     VOT Production ......................................................................................... 107 
 
6.21 F1’s VOT Values Supporting the Audiovisual Stimuli Hypothesis ............. 109 
 
6.22 Experimental Individuals Supporting the Audiovisual Stimuli Hypothesis . 110 
 
6.23 Control Group Individuals with Decreasing VOT from S1 to S4 ................ 113 
 
  



	  

CHAPTER I 

INTRODUCTION 

 How one acquires a second language has been the topic of discussion for the past 

century. From vocabulary-acquisition to grammar-acquisition, to acquisition of conversation, 

many researchers have explored the intricacies of learning a second language. Many of these 

studies couple production and perception experiments together; however, in this thesis, I only 

study the production aspect. The perception element of this study should be studied in future 

experiments. In addition, if production comes after perception, it is unlikely that students 

perceive French stop consonants as different from English stop consonants.    

Many researchers who study SLA recognize that production and perception can 

proceed at different rates, and in different ways. This study focuses on production; 

particularly how second language learners of French (English L1) produce voiceless stop 

consonants in word-initial position.  

French stops are unlike English stops in the way they are aspirated. While French 

voiceless stops /p, t, k/ are realized as unaspirated or unreleased [p ̚, t ̚, k ̚ ], English voiceless 

stops are realized as aspirated [pʰ, tʰ, kʰ], specifically, in word-initial position. However, this 

is not something that can be easily taught given that aspiration is a sub-phonemic and not 

easily distinguishable.  

Because audiovisual stimuli exposure has been shown to be beneficial to, specifically, 

vocabulary-acquisition, and somewhat mixed reviews to grammar-acquisition, this study 

expands the idea to target-like production-acquisition of stop consonants. This study takes a 

longitudinal look at the production of stop consonants in English learners of French and the 

benefits, if any, to utilizing audiovisual stimuli in the classroom as a facilitator to acquiring 
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target-like production. Being that this is an expansion on the audiovisual stimuli exposure 

studies, much of the literature on the specific topic is indirectly related.   

Chapter Two of this thesis reviews three types of literature: a) audiovisual stimuli 

exposure in L2 classrooms, b) voice-onset time for both English and French, and c) second 

language teaching of pronunciation (CALL). It includes an introduction to voice onset time 

(VOT), a discussion on place of articulation (POA) as well as the experiments conducted on 

the benefits to audiovisual stimuli for various types of acquisition: vocabulary and grammar.  

Chapters Three through Six focus on the study and the results. Chapter Three presents 

the methodology and steps took to obtain the data. Chapter Four present the results for the 

native speakers recorded: French and monolingual English speakers to form a basis of 

comparison. Chapters Five and Six present the results for the learners. Chapter Five 

examines first all of the learners as an undistinguished group, then it looks at the two groups, 

control and experimental, independently, finally it compares the two independent groups to 

one another. Chapter Six examines the two groups across their proficiency levels: first, at the 

macro level, looking at the learners as a whole, then at the micro level, looking at the 

experimental group in depth. Finally, subjects whose productions support the hypothesis are 

compared with those whose productions do not support the hypothesis.   

Chapter Seven concludes this paper by summarizing the findings with a discussion on 

further studies and the limiting factors of this study.   



 

	  

3 
CHAPTER II 

LITERATURE REVIEW 

Section 2.1: Introduction 

 The goal of this thesis is to analyze whether or not L2 target-like production is 

facilitated by the exposure to audiovisual stimuli, specifically, whether or not learners are 

able to more accurately produce French-like stop VOT’s through time and with exposure to 

particular instructional stimuli. Throughout this study, prominent questions were asked and 

examined:  

1. Which group shows more progression towards French-like VOT in production across 

sessions, beginner-levels or intermediate-levels?  

2. Is there a noticeable difference between VOT in words produced in isolation versus in 

carrier phrases?  

3. Do we see a continuous, linear progression in French-like VOT through time, or does 

the change plateau in this progression between Sessions 1 and 4? 

4. What are the phonetic differences between stops in L1 French and English? 

In this chapter, I will present selected review of second language acquisition (SLA) literature 

through exposure to audiovisual stimuli and on voiceless stop consonant VOT duration 

differences between English and French. In addition, I will present research on Computer 

Assisted Language Learning (CALL), which has connections to this study.  

 
Section 2.2: Voiceless Stop Consonants, English and French VOT 
 

One way in which stop consonants may be described is in terms of their voicing and 

their aspiration. Whalen et al. (2007) define aspiration phonetically as a function of Voice 

Onset Time (VOT), namely, “the time between the onset of laryngeal vibration and the 
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release of a stop” (p. 341). From an impressionistic perspective, aspirated voiceless stops are 

produced with an extra “puff” of air upon the release of the stop closure, while unaspirated 

voiceless stops lack this extra “puff.” VOT is considered positive when the stops are released 

prior to voice onset and negative when the voicing onset precedes the release. Refer to Figure 

2.1 for a descriptive drawing of VOT. The wavy line indicates the voicing, whereas the flat 

part of the line prior to it (in the case of Zero VOT and Positive VOT) is the period before the 

voicing, also known as voicing lag. Zero VOT is an example of French VOT, when the 

plosive is released, the voicing occurs directly after, resulting in not duration of lag or 

aspiration. English VOT is more associated with Positive VOT, where the plosive is released 

and aspiration occurs followed by a lag, then voicing. Negative VOT occurs when the vowel 

voicing occurs before the release of the plosive.  

 
Figure 2.1: Voice Onset Time Depiction 
 

 
(What is Voice Onset Time?. Retrieved April 20, 2015 from 
http://www.phon.ucl.ac.uk/home/johnm/siphtra/plostut2/plostut2-2.htm) 
 

French and English stops show an effect of place of articulation, with velars showing 

longer VOT than bilabials or alveolars, (Lisker and Abramson, 1967). This is also noted by 
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Ian Maddieson (1997) to be universal in languages that all three places of articulation in their 

sound inventory, regardless of whether aspiration is phonemic or sub-phonemic (part of 

allophonic alternations): 

In contrast to this language-specific pattern, the fact that the duration of the aspiration 

is on average longer with the velar plosive than the bilabial is usually attributed to 

factors that are inherent in the use of this place contrast (621). 

 Nearey and Rochet (1994; p.4) detailed the average VOTs for English speakers for 

the three places of articulation: bilabial, alveolar, and velar. They found that the preceding 

vowel could affect the duration of voiceless stop consonant’s VOT. However, /k/-initial stop 

consonants were averagely higher than /p/- or /t/-initial, which supports the claim made by 

Lisker and Abramson (1967) and supports Ian Maddieson’s (1997) universal claim. Nearey 

and Rochet reported the following values as the averages of each POA for English speakers: 

/p/-initial, 67.4ms, /t/-initial, 73.5ms, and /k/-initial, 79.0ms. For French speakers, the 

average VOT was as follows: /p/-initial, 31.5ms, /t/-initial, 35.0ms, /k/-initial, 46.3ms.  

Unlike English, French voiceless stops are not aspirated. In general, when the time 

after the initial burst of a stop and before laryngeal vibration is less than 20ms, then it is 

considered “short-lag,” while those longer than 25ms are called “long-lag.” In French /p, t, k/ 

are realized with short voicing lag (Lisker & Abramson, 1964; Caramazza and Yeni-

Komshian, 1974). The difference to here is aspiration is the puff of air that occurs when 

producing a voiceless stop consonant and the lag is the time it takes for the voicing of the 

vowel to occur. The shorter the lag, the quieter the burst of air will be. 

 In addition Lisker and Abramson (1964, 1967) have shown that in citation speech, 

VOT differentiates stops of different phonological voicing classes in initial prestressed 

position in English and in 10 other languages. Abdelli-Beruh (2004) quotes Lisker and 
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Abramson (1964) in saying that French and English differ greatly in the manner in which 

they instantiate the phonological voicing distinction of /p, t, k/. English initial prestressed /p, 

t, k/ are produced with long voicing lag and are phonetically realized as [pʰ, tʰ, kʰ]. Again, 

this makes English stop production different from French. 

 In the Caramazza et al.’s production experiment (1973), VOT between English and 

French speakers was analyzed. The study contained three groups (Canadian French-speaking 

monolinguals, Canadian English-speaking monolinguals, and Canadian bilinguals). With the 

voiceless stops, the monolingual French speakers produced short-lag (<20ms) VOTs, 

whereas the English monolinguals produced long-lag (>25ms) VOTs.  Table 2.1 shows the 

averages of the different groups across the POAs. 

 

(adapted from Caramazza et al., 1973).  

Table 2.1: Average VOT (in ms) of Voiceless Stops between French and English 

 Monolingual 

French 

Bilingual 

French 

Bilingual 

English 

Monolingual  

English 

/p/ 18 20 39 63 

/t/ 23 28 48 70 

/k/ 32 35 67 90 

 

 Table 2.1 shows that the bilingual group produced voiceless stops unlike either 

monolingual group. Recall, Nearey & Rochet’s study’s averages of /p/-initial, 67.4ms, /t/-

initial, 73.5ms, and /k/-initial, 79.0ms for monolingual English speakers. This shows that 

bilinguals may have an in-between pronunciation, which is neither fully English-like nor 

fully French-like. This could imply that learning a language at a younger age as a bilingual 
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may have greater advantages for pronunciation. I will briefly discuss this, the Critical Period 

Hypothesis, in a future section.  

 Laeufer (1992, 1996) suggested that the differences between French and English are 

the realization of /p, t, k/ could be contributed to the fact that English is a stress-based 

language and French is not. Delattre (1951) stated, “in French, the voicing contrast is carried 

more by the characteristics of the consonant and, in particular, by the presence/absence of 

pulsing during the closure” (p. 417). In addition, French stops are fully released, 

accompanied by audible bursts in utterance-final position (Delattre, 1951; Kohler, 1979); 

however, English final stops are often partially devoiced (Flege & Brown, 1982) and 

unreleased (Rositzke, 1943).  

 The differences in the pronunciation of voiceless stop consonants between French and 

English may be considered important because when a learner fails to produce the French-like 

version, their pronunciation becomes marked. A marked pronunciation could be a result of 

the transfer of L1 sounds into the L2, or even an interlanguage sound (Selinker, 1972). At 

any rate, it is what contributes to one’s foreign accent, which builds one’s identity in 

language learning contexts. At the strong end of the Critical Period Hypothesis spectrum, 

Lenneberg (1967) states that it would be virtually impossible for adults to acquire native like 

pronunciation in a foreign language. The Critical Period refers to the ages of around 6-7 

years old. This is important to note because if the strong version of the Critical Period 

Hypothesis were true, then we would not expect to see any student acquiring native-like 

production in the following study.  

 In some instances, a foreign accent can be harmful; Derwing (2003) conducted a 

study on what ESL students say about their accents. Her study took place in Edmonton, 

Alberta, Canada, which is primarily monolingual. The participants were 100 adult ESL 
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immigrants who were of varying minorities. This study showed that nearly one-third of the 

participants stated that they felt they were discriminated against because of their accent. In 

other cases, this can be even more harmful. Gass (2013) cites the New International Version 

of The Holy Bible, wherein Chapter 12 of Judges the story of Ephraimites and the Gileadites 

was told. In this story, in order to detect who was a fleeing Ephraimite and who was not, the 

Gileadites set up a linguistic test for the Ephraimites, who tradition says could not pronounce 

the sound /ʃ/ ‘sh’. So, the Gileadites would ask the fleeing men to say the word ‘Sibboleth’ 

and if they could not say it correctly they would be seize them and kill them at the fords of 

Jordan. It’s purported that forty-two thousand Ephraimites were killed at that time (p. 100).  

This may be an extreme example, however, stereotyping unfortunately can occur still. This 

can to lead to the learner feeling upset, which could lead to the learner ultimately giving up.   

 This aforementioned set of literature illustrates the main differences between French 

and English voiceless stop consonants, and also provides some additional phonetic details 

about VOT itself in languages where it is distinct. In the next section, I will explore the 

approaches to second language teaching in addition to studies on multimedia exposure for 

facilitating L2 acquisition.  

 
Section 2.3: Second Language Teaching Approaches 
 

The field of Second Language Acquisition (SLA) has many different methodologies 

and positions concerning how and when language learning takes place as well as different 

methodologies for measuring acquisition. Krashen (1981), for instance, states that acquisition 

only takes place when input is comprehensible to the learner, as an unconscious process. 

Pavakanun and d’Ydewalle (1992) infer this to mean that if adults are to acquire a second 

language in the same way that children do, incidental exposure to another language will lead 



 

	  

9 
them to gradually acquire the language. Vanachter, De Bruycker, and d’Ydewalle (2002) 

examined whether or not participants who watched a foreign spoken movie would obtain 

new lexicon by the exposure to the film. They tested their hypothesis by using a sentence 

recognition test, where sentences to be recognized were directly cut from the soundtrack of 

the movie. In addition, they mixed in words and sentences that were from other parts of the 

movie, which the participants did not watch. To see whether or not subtitles had an effect 

some of the movies where shown with the subtitles and some were shown without them. 

Their study showed that children seemed to ignore the foreign subtitling when the FL 

soundtrack was used, Dutch in that case. In d’Ydewalle and Van de Poel (2002), they studied 

German movies; the adults were shown to perform better on the sentence recognition test 

than children.  

Lonergan (1984) noted that visual media are highly motivating for students and also 

contextualize language development by exposure to authentic and meaningful models of 

language use. Although, this study is more of a testament to perception learning, the relation 

to production can be linked because if one perceives a feature, they may be more likely to 

produce said feature. In addition, Wood (1996) suggested that it’s the narrative element of 

film that makes them so compelling and that film can provide cross-cultural values and 

linguistic diversity in an otherwise monolingual situation. Wood suggested that students 

would often persevere through the difficult language in order to see what happens next.  

Chapple and Curtis (2000) looked at film as a means of content under the Content-

Based Instruction (CBI). In their study they looked at 31 Cantonese, third-year students, who 

were taking a General Education course taught in English at the Chinese University of Hong 

Kong, a bi-lingual university. The course ran for a 13-week semester, twice per week. The 

first session each week was 45 minutes and the second was 90 minutes. The teaching 
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pedagogy was highly communicative in approach, with the majority of the class time spent in 

small-group/whole-group discussion of films and the issues that came from or are explored in 

them.  

Eight films were utilized, seven of which were picked by the teacher and one of 

which was nominated by the students. The films that were chosen varied in cultural elements 

and interest, as well as artistic appeal and intellectual challenge. The films came from 

English-speaking countries as well as those from Europe, Hong Kong, China, and Asian 

countries. Therefore, not all the films were in English, however, if at all available, the 

subtitles would be put in English. The class would view the films independently, in a 

learning center, each week outside of the class, before the discussion.  

An English language teacher taught the course, however, the course did not have any 

specific language goals, as the language was very limitedly taught. The research goals were: 

1. Do the students believe their English language skills develop?  

2. What are their perceptions of the course and of their own academic development?  

3. What other skills and knowledge do they feel they acquire?  

In order to answer these questions, the researchers asked to have the students rate how far 

they thought their English language skills had improved throughout the course, by the 

following six criteria (425): 

1. Confidence in expressing themselves in English 

2. Ability to express their ideas when speaking English 

3. Ability to express their ideas when writing English 

4. English listening skills 

5. Knowledge and use of English vocabulary 

6. English presentation skills.  
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No explicit instruction was given, except for minor and incidental corrections to 

pronunciation. Chapple and Curtis found that afterwards their students’ responses indicated 

that their English language skills had increased in all areas, particularly in speaking and 

listening skills. The researchers also state the limitations to a questionnaire-type study.  

Brinton and Gaskill (1978) studied the effect of listening to TV and radio news on 

improving EFL students’ listening comprehension in an ESL/EFL context, comparing 

independent experiences of an EFL instructor in Germany and an ESL instructor in the 

United States. The videotaped broadcasts consisted of BBC’s “News of the Week,” which is 

a weekly in-depth broadcast.   

 The students were then given a two-page handout that consisted of the vocabulary 

gloss and the comprehension questions. Each word was defined and put into a sentence 

which related to the context. After the comprehension questions, they were presented with a 

12-15 minute edited version of the broadcast. The students were then allowed to recheck 

their answers and make any additional marks that they had left blank initially. The teacher 

would then ask individuals for the answers, during which time peer correction was 

encouraged. The comprehension questions consisted of true/false questions as well as 

multiple choices. In addition, they wrote a small essay, which was turned into the teacher and 

handed back the next week with corrections. Brinton and Gaskill note that initially the 

students felt quite overwhelmed but they persevered and reacted favorably to the technique. 

“No doubt, the technique provided a welcome relief from the rigidity of the grammar-

translation method normally employed in the teaching of English at the school” (407).  

In the ESL context, radio broadcasts were used. Three different ESL classes at UCLA 

Extension were analyzed. Two of the classes had five hours of instruction per day as part of 

an intensive program (one class was “low-intermediate” and one was “advanced”). In those 
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classes, the radio broadcasts were used three days a week for thirty to forty-five minutes at a 

time. The third class was an intermediate class, which met for two and half hours twice a 

week. The radio broadcasts were used for about thirty minutes over a ten-week period. The 

broadcasts covered short news segments.  

For all classes, a short new report of about one minute in length, which included four 

or five brief news items, was taped and then transcribed. Because of the initial listening 

difficulty, the transcript seemed necessary. However, there were omissions in part of the 

transcript as to challenge the students. The lower intermediate class answered five simple 

short-answer or true/false questions. Once the transcripts were distributed the broadcast was 

played three times. Then, they were given time to check over their responses and spelling 

with a student sitting next to them. The instructor then wrote the answers on the board for the 

students to check from. The responses were neither collected nor graded. Then, a discussion 

followed.  

As the sessions progressed the transcripts would omit more-and-more words.  

Although the study had no test to determine the value of using news broadcasts in the 

classrooms, the following observations were made: First, students were enthusiastic about the 

broadcasts, and rated them highly in the course evaluation. Second, students asked how they 

could find the stations on their own radios. Third, students listened to radio and television 

broadcasts more frequently and understood more than they had prior to the class. Fourth, 

students would report on further developments of which they had heard or read at home.  

At their conclusion, Brinton and Gaskill note that one of the greatest advantages of 

using news broadcasts in the classroom was vocabulary acquisition. As cited in Blatchford 

(1973), vocabulary is recycled in the consistent use of the newspaper in the ESL classroom; 

Brinton and Gaskill note the same thing happening in the broadcasts. “The recycling of 
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vocabulary takes the pressure off both the student and the instructor in that not everything 

has to be mastered or taught the first time” (411). Brinton and Gaskill note that it is important 

to not grade the students on listening performance because, for some, the task is so 

overwhelming initially that adding grades might prove to be totally demoralizing (412).  

 Brinton and Gaskill (1978, p. 412) conclude by noting that new broadcasts best fulfill 

student needs for the following reasons:  

1. They are timely and relevant.  

2. The recycling of vocabulary is more consistent, particularly in news items which 

reappear over a period of several week.  

3. News items provide the student with a more useful core vocabulary, which 

enables the student to more readily participate in the type of conversations he is 

likely to encounter in a social situation.  

4. The cultural asides which are a by-product of using news broadcasts provide the 

student with a broader knowledge of the target culture.  

Van Lommel et al. (2006) furthered the concept of audiovisual stimuli exposure’s 

facilitation to not only foreign-vocabulary acquisition but also to foreign-grammar 

acquisition. Van Lommel et al. state that to master a foreign language, grammar must be 

acquired beyond just the vocabulary (p. 244). Since previous studies had failed to detect 

foreign-grammar acquisition, Van Lommel et al. conducted an experiment whereby 

participants took part in one of the nine following audiovisual exposure conditions: 1) FL 

soundtrack, subtitled in the FL, 2) FL soundtrack, subtitled in the NL, 3) FL soundtrack, not 

subtitled, 4) NL soundtrack, subtitled in FL, 5) NL soundtrack, subtitled in NL, 6) NL 

soundtrack, not subtitled, 7) no Soundtrack, subtitled in FL, 8) no Soundtrack, subtitled in 

NL, and 9) No Soundtrack, not subtitled.  
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 In the first experiment, Van Lommel et al. investigated whether grammar rules of a 

foreign language are acquired through watching a subtitled movie. They used reversed 

subtitling where the soundtrack was in the native language and the subtitles were in the 

foreign language. The foreign language was Esperanto because it is known for simplicity and 

small number of rules/irregularities.  

 Sixty-two (34 females and 28 males) Dutch-speaking sixth-graders from a primary 

school and forty-seven (32 females and 15 males) Dutch-speaking sixth-graders from a 

secondary school volunteered. De Premiejager, a Dutch spoken twenty-five minute cartoon, 

was subtitled in Esperanto. This film presented some of the grammar rules. The test consisted 

of 40 multiple-choice items, eight per grammar rule.  

 Van Lommel et al. found that the older students performed better than the younger 

students and presenting the rules beforehand enhanced the performance of the secondary 

school children considerably more than the primary school children. The experiment showed 

that the participants performed a lot better on the rules that were presented in the movie than 

the rules that were not presented in the movie; therefore, a significant interaction between 

items and the movie appeared.  

 In the second experiment, Esperanto was used as the soundtrack of the film and the 

native language was used in the subtitles. 94 sixth-graders from primary schools and 84 

sixth-graders from secondary schools participated. The film was called En Somera Vilao. 

They found that no rule acquisition through the movie only and a strong effect of advance 

rule presentation, particularly among the older children.  

 Van Lommel et al. concluded by stating that watching the movie did not lead to an 

incidental acquisition of the rules, and in both experiments the performance improved 
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considerably when the rules were presented in advance. The older children were shown to be 

better at performance.  

In 2012, Bahrani and Tam studied exposure to audiovisual programs as sources of 

authentic language input and second language acquisition in informal settings. 182 language 

learners, aged 20-24, majoring in Teaching English as a Second Language (TESL), 

participated in the study. The low-level learners were shown to have watched more cartoons, 

whereas, the intermediate-level learners were shown to have watched more films, and the 

upper-intermediate-level learners were shown to have watched more news programs. 

Therefore this study showed that the film helped all students advance their proficiency, 

however, different types of programs were utilized by different proficiencies. The upper-

intermediate level improved their proficiency the most by watching news programs. 

Therefore, in each of the studies, vocabulary was shown to benefit from exposure to 

audiovisual stimuli with varying degrees of acquisition depending on the type of input—

whether it was subtitled in the native language or the foreign language and whether the 

soundtrack was in the native language or the foreign language.  

Some believe grammar to be too complex to be able to be acquired from a rather short 

movie in a short period of time. Pienemann (1989, 1998a, 1998b, 1998c) stated that 

grammatical complexity could prevent rules from being learned through a simple 

presentation of the language in the form of a video or film.  In addition, Harding & Riley 

(1986), stated that motivation and continued attention, such that one is processing input into 

intake, are necessary, even in real-life situations, for the acquisition of a foreign grammar to 

be successful. Berry (1991) noted that acquiring less salient rules could require exercise, 

meaning several exposures to the less salient rule, instead of mere observation. Therefore, a 
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sequence of several movies, over a long period of time, could be the trigger to foreign-

grammar acquisition and foreign-vocabulary acquisition.  

As noted in the aforementioned studies, both vocabulary-acquisition and grammar-

acquisition have been facilitated by the exposure of multimedia, whether it was film, radio, 

or tv. This thesis looks at a third area of acquisition: pronunciation. The following section 

details literatures that are not identical to my thesis but shed light onto the acquisition of 

target-like pronunciation aided by multimedia, namely through Computer Assisted Language 

Learning (CALL). 

 
Section 2.4: Second Language Teaching of Pronunciation  
 
 How can accurate L2 pronunciation be acquired? If it can be facilitated by the 

exposure to multimedia and audiovisual stimuli, what types are noticeably the best? Graza 

(1994) points to L2 music videos as an authentic source of input to foreign language 

phonology. Like poetry, the rhyming of the music, in forms of minimal pairs, can provide 

exposure to similar but different phonological sounds. In addition, since music videos are in a 

video format, one has the advantage of adding captioning for added in put. Graza mentions 

that one of the exploitation techniques for pronunciation is coloziation, where certain items 

on the screen appear in different colors. This technique was created by the PBS series 

“ColorSounds” in the 1980s. Certain sounds (e.g., /ð/, word-final /r/, /əә/, etc.) or grammatical 

items (e.g., nouns, adjectives, plurals, etc.) were colorized in the on-screen lyrics throughout. 

Students were then encouraged to sing along and note the colorized words/sounds.  

In addition, Computer-Assisted Language Learning (CALL) has been used as a 

bridge between theoretical SLA and pedagogy. Levy (1997) describes CALL as “the search 

for and study of applications of the computer in language teaching and learning” (p. 1). 
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CALL utilizes many different information and communication technology applications. 

Bourdon (1999) notes that computer interactions enhance communication skills and 

strengthen language through computer support group interactions. Additionally, Torat (2000) 

described CALL as the use of computer technologies that promote educational learning. 

These technologies could include, but were not limited to: word processing, presentation 

packages, guided drill and practice, tutor, simulation, problem solving, games, multimedia 

CD-ROMs, and internet applications such as e-mail, chat and the World Wide Web (WWW) 

for language learning purposes.   

 Chapelle (1998) details the seven hypotheses relevant for developing multimedia 

CALL: 1) The linguistic characteristics of target language input need to be made salient; 2) 

Learners should receive help in comprehending semantic and syntactic aspects of linguistic 

input; 3) Learners need to have opportunities to produce target language output; 4) Learners 

need to notice errors in their own output; 5) Learners need to correct their linguistic output; 

6) Learners need to engage in target language interaction whose structure can be modified for 

negotiation of meaning; and, 7) Learners should engage in L2 tasks designed to maximize 

opportunities for good interaction (p. 23-24).  

 More specifically, Plass and Jones (2005) detailed an integrated model of SLA and 

Multimedia, shown in Figure 2.2 (Plass & Jones, 2005, p. 471). This, like my study, 

incorporates the technological aspect of CALL with the framework of how one takes input 

and creates output in a second language.  

 Plass and Jones’ model shows input as both verbal and pictorial, both of which are 

comprehensible. If the resulting input is comprehended, it is then moved to intake, wherein it 

can be integrated in the learner’s linguistic system. Finally, this feature will become output. 
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This builds on Krashen (1981) who believed that input must be comprehensible for language 

to be acquired. 

 
Figure 2.2: Integrated Model of SLA with Multimedia 

  

  Kawai and Hirose (2000) studied teaching the pronunciation of Japanese double-

mora phonemes using speech recognition technology. According to Taniguchi (1991), typical 

TJSL (Teaching Japanese as a second language) classrooms spent less than 10 total hours 

focused on pronunciation. Kawai and Hirose developed a study to examine how adults can 

efficiently learn to pronounce non-native languages using a CALL system that has features 

that extend to pronunciation problems found in many languages. They chose the double-mora 

in Japanese as the pronunciation unit to focus on. The CALL system was developed to teach 

the pronunciation of the Japanese double-mora phonemes to non-native speakers. Kawai and 

Hirose define a mora as, “a subsyllabic rhythmic unit that is phonemic in Japanese.” (133). In 

addition, single-mora vowels form short syllables and double-mora vowels form long 

syllables. In Japanese, these vowels are spectrally almost identical but their phone durations 

differ significantly. They note that these phoneme sets are collectively called tokushuhaku, 

which literally means special mora. For the study, they call short phones as short 
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tokushuhaku and long phones as long tokushuhaku. Hibiya (1996) noted that since most 

languages do not have a phonemic distinction based on duration, non-natives make mistakes 

in both short and long tokushuhaku.  

 The CALL system presents the two phonemes in minimal pairs (e.g., kado vs kaado) 

and the learners are asked to read them as they appear on the screen.  Next, the learner’s 

speech is force-aligned by the speech recognizer and the tokushuhaku phone durations are 

measured. This is then compared to the perception experiments conducted on native 

speakers. Feedback to the learner consists of (a) an intelligibility score that shows the 

likelihood of native speakers understanding the learner’s pronunciation, (b) instructions on 

how to correct the pronunciation, and optionally (c) the tokushuhaku duration in 

milliseconds. The student would repeat the process until the pronunciation is native-like or 

the student plateaus in which case the program decides if further testing is required (i.e., if 

the pronunciation is deemed understandable, then the program may say that is essentially 

good enough).  

 Kawai and Hirose found that, even though some scores occasionally fluctuate 

(possibly because the subjects were exploring various pronunciation strategies), as a whole, 

the pronunciation scores generally did improve with each practice turn, eventually reaching 

high levels. For all subjects, they successfully completed the training of each word pair after 

at most 20 turns. The gain was better for the long phoneme than the short phoneme; however, 

both increased considerably.  

 Al-Qudah (2012) researched a similar topic on Jordanian students learning English as 

foreign language. The sample included 149 third-year students (73 males and 76 females) 

from Al Zaytoonah University. An experimental group was exposed to the computer-assisted 

training program, while a control group used printed materials focused on English 
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pronunciation. The study lasted for 8 weeks. A pre-test was given to insure that the students 

were equivalent in proficiency. At the end a post-test was given to see whether the computer-

assisted training program had any influence on the experimental group.  

 The program was able to illustrate a concept through attractive animation, sound, and 

demonstration. This also allowed the students to progress at their own pace and to work 

individually or to do a problem solving in a group. The programs provided immediate 

feedback, letting students know whether their answers were correct or not. If the student’s 

response was incorrect, the program showed the students how to answer the question 

correctly.  

 Al-Qudah ran a two-way ANOVA to come to the conclusion that the two groups were 

in fact significantly different from another at the post-test. In addition, the research looked at 

gender as a factor, which showed no significance. This study, in addition to the previous 

study, shows that the CALL systems have facilitated the acquisition of L2 target-like 

pronunciation.  

Why a CALL system? Pennington and Steven (1992) state that computer can do some 

of the work of a teacher in providing assistance when the teacher is not immediately present. 

Levy (1997) states that well-designed CALL software is readily available to teachers. Felix 

(1998) suggested that computers allow the incorporation of video, sound, and text 

simultaneously; this allows the learner to interact with both the program and other leaners. In 

addition, Felix (1998) notes that a computer allows for flexibility and pacing of individual 

learning—students can choose which activities that suit their learning style.   

However, Hartoyo (2006) note that CALL is not at all beneficial because it cannot be 

easily taken on the train, home, used in the middle of the night, unlike textbooks. In addition, 

Gips et al. (2004) and Lai (2006) note that CALL could increase educational costs since 
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computers would be required for students to purchase. This would be a problem for low-

budget schools and low-income families.   

Although CALL is not specifically used in my study, in the traditional sense, I did 

incorporate technology through the usage of audiovisual stimuli. Much like Plass and Jones 

(2005), the students were able to watch the film and read the subtitles simultaneously while 

listening to the foreign input.  

Finally, Zwicky (1972) notes the differences between casual, fast, and careful speech. 

The data results may be skewed if words in isolation are only taken into consideration. Given 

that careful speech can occur when the word isolated, therefore, the speech is more 

articulated, which can contribute to longer VOT values. For words in carrier phrases, 

fast/normal speech is more likely to occur, contributing to normal or shorter VOT values.   

 
Section 2.5: Summary 
 
 In this chapter, I have presented literature on various topics in SLA. First, I reported 

the findings on VOT and the differences between English and French as well as in general 

about place of articulation. Second, I focused on studies that were related to second language 

acquisition, namely vocabulary-acquisition and grammar-acquisition, through the use of 

media (i.e, film, tv, radio). Finally, I focused on Computer Assisted Language Learning 

(CALL) and how these systems have facilitated the acquisition of target-like pronunciation. 

In the following thesis, I will pull from these sources and utilize the different areas to make 

up the foundation of my study. Thus, the following chapters will focus on role of audiovisual 

stimuli on L2 target-like pronunciation-acquisition.  
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CHAPTER III 

METHODOLOGY 

Section 3.1: Introduction 

The main aim of the study is to find whether or not exposure to audiovisual stimuli 

facilitate in the acquisition of native-like production in one’s second language (L2), in this 

case French, where the L1 is English. The specific L2 production aspect, focused on in this 

study, is aspiration or voice onset time (V.O.T.) at three comparable places of articulation for 

stop consonants: bilabial, alveolar, and velar. As stated in the literature review, there are 

VOT differences between French and English for voiceless stop consonants. For English, the 

stop consonants are aspirated in word-initial position, followed by a vowel, and for French 

they are unaspirated. The hypothesis is that for English learners of French, if aspiration 

occurs, it will be longer than a French speaker’s VOT. 

To test whether or not audiovisual stimuli can facilitate the acquisition of target-like 

production of V.O.T., the following study was devised. First, a questionnaire was given. This 

question established the general demographics of the group, as well as gave a summary of 

each student’s experience outside the classroom learning French. In addition, it asked 

information about the parent’s L1 as well as their reasoning behind taking the course.    

Then, over the span of four weeks, one day per week, a portion of French language 

learning students watched a film and produced several French words and phrases (tokens); 

other students, simply produced the words and phrases without the exposure to any film. In 

addition, two groups were needed to establish the native’s VOT, one for French and one for 

English. The following questions were raised: 
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1. Which group shows more progression towards French-like VOT in production across 

sessions, beginner-levels or intermediate-levels?  

2. Is there a noticeable difference between VOT in words produced in isolation versus in 

carrier phrases?  

3. Do we see a continuous, linear progression in French-like VOT through time, or does 

the change plateau in this progression between Sessions 1 and 4? 

4. What are the phonetic differences between stops in L1 French and English? 

 

 
Section 3.2: The Film 
 
 The film Les Choristes (2004), was chosen as the audiovisual stimuli, because of its 

ease of understandability and its generic appeal—it is a film that the majority of French 

learners easily gravitate toward. Another reason was that the story is simple in nature and is 

generally interesting to students. In addition, there is plenty of dialogue, and there is a 

transcript for this film, which made it possible for me to retrieve and organize the words and 

phrases for the experiment. The total length of the film is 97 minutes, which is roughly 

twenty minutes per session, if the end credits are not considered.  

 
Section 3.3: Participants  
 

The study was designed for two main groups of students, one control group and one 

experimental group. The students were recruited from either the beginner French course 

(FR101) or the intermediate course (FR201), both taught at SIUE. The same professor taught 

both classes and arrangements were made with the professor to have access to the students. 

At the end of each week for four weeks, the students were asked to produce the French 

tokens that contained bilabial-initial, alveolar-initial, and velar-initial sounds, as detailed in 
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Table 3.1. To emphasize the specific variables I examined they are boldfaced.  These tokens 

were split into two contexts: words in isolation and words within carrier phrases. This was 

done because of the tendency to carefully aritulate the words when they are isolated. If the 

tokens were only in isolation, the data results would be skewed because one would not 

account for the differentiation between careful speech, for words in isolation, and normal 

speech, for words in carrier phrases.  

 
Table 3.1: French Tokens 
 

Words in Isolation Words in Carrier Phrases 
1. Petit 21. Pied 1. Je suis petit. 
2. Qui 22. Tu 2. Qui est à la porte? 
3. Pu 23. Pierre 3. Toute son histoire et la notre aussi.  
4. Que 24. Quoi 4. Pourquoi est la porte ouverte? 
5. Pas 25. Puni 5. Donnez-moi ce que vous écrivez.  
6. Kilomètre 26. Tant 6. Il a tenu pendant son séjour. 
7. Père 27. Par 7. Où est Pierre? 

8. Peut-être 28. Pour 8. La ponctualité est nécessaire pour être un bon 
étudiant. 

9. Pion 29. Quarante 9. T’es tout seul? 
10. Toute 30. Tour 10. Tu vas aller ou quoi? 
11. Ponctualité 31. Potager 11. Je ne peux pas au pied.  
12. Peux 32. Tenu 12. Un kilomètre de plus. 
13. Cahier 33. Piège 13. Tenez ça.  
14. Pourquoi   14. J’ai quinze ans. 
15. Temps   15. Peut-être, mon père a pu sortir pendant la nuit.  
16. Pendant   16. Mon père a quarante ans.  
17. Quand 
même   17. Chacun d’entre vous fera six heures de cachot à 

tour... 
18. Tenez   18. Tu aime le film quand même? 

19. Porte   19. J’ajoute que tant que le coupable ne sera pas 
connu... 

20. Quinze   20. Mon cahier est sur la tableau. 
 

While the goal was to have both a control and experimental group comprised of both 

males and females, this was not in reality possible, due to the voluntary nature of the study. 
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The control group consisted of three learners of French, all females, of which two were 

enrolled in FR101 and one who was enrolled in FR201. Henceforth, they will be referred to 

as F4, F5, and F8, respectively. The control group was recruited on a volunteer basis from 

their respective courses. These three females preferred to be part of the control group, as they 

did not have the time required for the experimental group. As part of the study, all 

participants were asked to keep an exposure journal, in which they were asked to write down 

any French they used outside of their course/coursework; however, the participants neither 

encountered French outside their class, nor went to any events where French was spoken. 

Therefore, the only exposure that they had to French was directly from their course. The 

control group was asked to meet once a week after their bi-weekly course to complete a 

production test.  

As aforementioned, all participants were females because of the voluntary 

recruitment of this study. F4 was enrolled in FR101 and was 19 at the time of the study. Her 

native language is English, which was also both her parents’ L1. She noted in the 

questionnaire that she was born in Chicago, IL, had never been outside the U.S.A., and that 

she had never studied French prior to her course at SIUE. In addition, she was African-

American. F5 was enrolled in FR101 and was 19 at the time of the study. Her native 

language is English, which was also her parents’ L1. She noted in the questionnaire that she 

was born in Wentzville, MO, had never been outside the U.S.A., and that she had never 

studied French prior to her course at SIUE. F8, was enrolled in FR201 and was 20 at the time 

of the study. Her native language is English, which was also both of her parents’ L1. She 

noted in the questionnaire that she was born in Edwardsville, IL, had never been outside the 

U.S.A., and that she had only taken a few courses of French in High School prior to her 

courses at SIUE. A recapitulation of the demographic data is presented in Table 3.2 below. 
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As can be seen from the table above, all three participants in the control group 

specified that their reason behind taking the French course was because it was to fulfill a 

requirement for their major.  

The experimental group consisted of five students, all females, of which two were 

enrolled in the beginner French course and three were enrolled in the intermediate course. 

Henceforth, they will be referred to as F3, F6, F1, F2, and F7, respectively. As was the 

control group, they were asked to keep an exposure journal; likewise, these students did not 

have exposure to any additional French, outside their normal bi-weekly course. The students 

were asked to produce the tokens after they had watched approximately ten to twenty 

minutes of the film (the exact times varied slightly given the best stopping point between 

scenes). The students watched the film in a quiet office, under my supervision, where they 

were not distracted.  

 
Table 3.2: Control Group Demographics  

uic age sex level L1 PL1 reasons 

F4 19 F 1 English English Requirement 

F5 19 F 1 English English Requirement  

F8 22 F 2 English English Requirement 

 

As aforementioned, all participants were females because of the voluntary 

recruitment of this study. F3 was enrolled in FR101 and was 19 at the time of the study. Her 

native language is English, which was also both her parents’ L1. She noted in the 

questionnaire that she was born in Granite Cite, IL, had never been outside the U.S.A., and 

that she had never studied French prior to her course at SIUE. F6 was enrolled in FR101 and 
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was 19 at the time of the study. Her native language is English; however, her parents’ L1 is 

Tagalog (“Filipino”). She noted in the questionnaire that she was born in Oceanside, CA, had 

never been outside the U.S.A., and that she had studied French in high school prior to her 

course at SIUE.  

 
Table 3.3: Experimental Group Demographics  

uic age sex level L1 PL1 reasons 

F3 19 F 1 English English Self 

F6 19 F 1 English Tagalog Requirement  

F1 25+ F 2 English English Requirement 

F2 21 F 2 English English Requirement 

F7 20 F 2 English English Requirement 

 

F1, was enrolled in FR201 and was older than 25 at the time of the study. Her native 

language is English, which was also both of her parents’ L1. She noted in the questionnaire 

that she was born in St. Louis, MO, that she had studied abroad in Germany, and that she had 

only taken a few courses of French in High School prior to her courses at SIUE. She noted 

that she can use German as an L2, as well, but has forgotten most of it. F2 was enrolled in 

FR201 and was 21 at the time of the study. Her native language is English, which was also 

both of her parents’ L1. She noted in the questionnaire that she was born in Centralia, IL, that 

she had never been outside the U.S.A, and that she had never studied of French prior to her 

courses at SIUE. F7 was enrolled in FR201 and was 20 at the time of the study. Her native 

language is English, which was also both of her parents’ L1. She noted in the questionnaire 

that she was born in Peoria, IL, that she had never been outside the U.S.A, and that she had 
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studied French in high school prior to her course at SIUE. A recapitulation of the 

demographic data is presented in Table 3.3 above. 

As can be seen from the table above, all participants in the experimental group 

specified that their reason behind taking the French course was because it was to fulfill a 

requirement for their major, except for F3 who stated it was to satiate her own language 

learning appetite. 

 
Table 3.4: English Tokens 
 

Words in Isolation Words in Carrier Phrases 
1. Petty 1. I'm never late; therefore, I'm punctual.  
2. Pour 2. We went swimming at the pool.  
3. Piece 3. Could you pour me a drink? 
4. Poop 4. You are very petty.  
5. Pot 5. Goldilocks ate all the porridge.  
6. Pear 6. Can I have a piece of that pie?  
7. Part 7. You keep it, I kept it long enough 
8. Pond 8.He needs to poop.  
9. Port 9. I cook with a pot.  
10. Pea 10. The pear tastes good.  
11. Pierre 11. I punted the ball.  
12. Porridge 12. I dislike peas very much.  
13. Poor 13. Don't you think cats are cute?  
14. Pee 14. The port is clear.  
15. Punctual 15. I need to pee.  
16. Pool 16. Pierre is a friend of mine.  
17. Punt 17. I want to punish you myself.  
18. Punish 18. He's a part of my life.  
19. Cute 19. I'm so very poor.  
20. Carrot 20. Franklin flew the kite that had a key attached.  
21. Carpet 21.	  I	  ate	  the	  carrot.	  	  
22. Keep 22.	  To	  toot	  your	  horn	  is	  to	  honk.	  	  
23. Kept 23.	  Don't	  tempt	  me	  or	  you'll	  be	  sorry.	  
24. Cat 24.	  Eight	  plus	  two	  is	  ten.	  
25. Key 25.	  Don't	  taunt	  me.	  	  
26. Kite 26.	  I	  took	  a	  tour	  of	  Italy	  when	  I	  was	  a	  teen.	  	  
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The main difference between the control group and the experimental group was the 

exposure to the stimuli; all other variables were kept to a minimum or noted to be analyzed in 

a further section (as is the case for the differences of levels). It is important to note that 

several students noted that they had taken courses in French in High School; however, given 

that they were in the beginner-level and intermediate-level courses, I assumed that they are 

on an even level of proficiency, respectively.  

In order to get a fuller comparative understanding of V.O.T. in both native English 

and in native French, words with similar stop initials were also recorded from native speakers 

who were not language learners in these two French courses. The native group was 

comprised of one native French speaker and two monolingual English speakers. The native 

French speaker produced the same exact tokens as the control and experimental groups. She 

met one time and her results were recorded and stored in a folder. The two monolingual 

speakers met once and they produced a list of words and phrases slightly different than that 

of the French learners, for the simple fact that neither of them knew French. However, the 

words were limited to words that were polysemous across the two languages—i.e. French 

porte /pɔʀt/ ‘door’ and English port /pɔːt/, as detailed in table 3.4. To emphasize the specific 

variables I examined they are boldfaced. 

 

 
Section 3.4: Data Analysis  
 

To record the data, I utilized a Marantz professional solid-state recorder (PMD660) 

with a Shure microphone headset attached to record the tokens produced by all the 

participants. The data were recorded onto a 2GB solid-state flash card and then transmitted 

for backup to my iMac as well as to a password secure Google drive. To analyze the data, I 
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utilized the freeware program PRAAT (http://www.praat.org, or 

http://www.fon.hum.uva.nl/praat/). “Praat (the Dutch word for "talk" or "speak") is 

a free scientific computer software package for the analysis of speech in phonetics. It was 

designed, and continues to be developed, by Paul Boersma and David Weenink of 

the University of Amsterdam. It can run on a wide range of operating systems, including 

various versions of Unix, Linux, Mac and Microsoft Windows (95, 98, NT4, ME, 2000, XP, 

Vista, 7, 8). The program also supports speech synthesis, including articulatory synthesis.”  

 
Figure 3.1: Aspiration Boundaries 
 

 I imported the audio files and created boundaries around the VOT, then using a script, 

automatically exported the duration of the aspiration, as shown in Figure 3.1 with the French 

word pas /pʰɑ/ ‘not’. The aspiration is noted in ipa by the superscript ‘h’. The boundaries 

around /pʰ/ notes the duration of the aspiration. A few ways to find where the VOT starts and 

ends was by first looking at the spectrogram (the shaded area in the middle). There is a 

visible dark grey bar that appears on the left—this is the start of the aspiration. In the 

spectrogram there is a line with dots—this is the pitch line. As the voiceless stops are 
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voiceless, there is no pitch in the area where the aspiration occurs. Therefore, for this 

speaker, the word /pʰɑ/ is aspirated; however, not heavily at 37ms, noted underneath the text. 

The value is automatically pulled by the script and imported into an excel document 

for further analysis. Each word and phrase, the boundaries were manually placed. The value 

was in exported in seconds, the duration of the aspiration. A t-test was used to answer 

whether or not the averages were distinct across the groups. A two-sample test is a statistical 

examination of two averages. It examines whether the two samples, in my case, the different 

sessions, are different. At a very basic level, a t-test compares the variance between the two 

samples with the variance within the two samples. The t-test results in a p-value, p standing 

for probability that the pattern of data in the sample could be produced by random data. If 

p=.05, there is a 5% change there is no real difference and if p=.01, that means there is only a 

1% change that there is no real difference.  To be considered significantly different, the p-

value must be below .05 (http://vassarstats.net/). In addition, smaller groups help reduce the 

randomness, i.e. bigger samples can help but with diminishing returns (de Winter, 2013). 
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CHAPTER IV 
 

NATIVE GROUP ANALYSIS 

Section 4.1: Introduction 

In this chapter, I will describe the L1 speakers’ of French and English production of 

voiceless stop consonants for both Native French and English. To analyze the data from the 

learner groups, it is important to have a solid foundation to which one can compare the data. 

The learner groups, both the control and experimental, will be analyzed in a later section. In 

section 4.2, I will compare the data of the native speaker groups, both the native French 

group and monolingual English group.  

The Native French group met for one session and produced the words in isolation and 

within carrier phrases. The group consisted of only one native female because of the lack of 

availability of any native speakers in the area. The average VOT for NF is 29ms for voiceless 

bilabial stops (/p/), 43ms for voiceless alveolar stops (/t/), and 56ms for voiceless velar stops 

(/k/), as shown in Figure 4.1.  

 
Figure 4.1: Average NF VOT Isolation 
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The voiceless velar stops were on average almost twice the length of the voiceless 

bilabial stops. The error bars on each bar represent the standard deviation, or the 

quantification of the amount of variation of the data sets. What this means is how far from 

the average the speaker deviated—i.e., in Figure 4.1, NF produces /p/ at the average of 29ms, 

however sometimes it was shorter at under 20ms and sometimes it was longer at over 40ms. 

The larger the error bar the more deviation there is and the less significant the variable. The 

error bar of /p/ crosses the error bars of /t/ and /k/ which means that it is unlikely that these 

numbers are significantly different from one another. In a later section, I will use what is 

called a T-test to input the values to test the actual deviation. If we have shorter bars that do 

not overlap, it is likely that the variables are significantly different and thus the T-test will 

report a p-value of less than .05. If the value is bigger than .05 then the variable is not 

significant to the second variable tested. Figure 4.1 will be considered the target-like 

production for VOT in isolation for the learner groups.  

 
 
Figure 4.2: Average NF VOT Carrier Phrases 
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As can be seen in Figure 4.2, the average VOT for the word within carrier phrases has 

drastically dropped for both the alveolar and velar places of articulation. The average VOT 

for voiceless bilabial stops is 27ms, 28ms for voiceless alveolar stops, and 29ms for voiceless 

velar stops. In addition the error bars are shorter, therefore, the standard deviation for the 

POAs has decreased. This drop can be contributed to the careful speech associated to saying 

a word in isolation and the casual/fast speech associated to saying a word embedded in a 

sentence. Zwicky (1972) notes the differences between casual, fast, and careful speech. In 

casual speech, an English speaker may say [rʌnin] for [rʌniŋ], thus altering the sound (607). 

Figure 4.2 will be considered the target-like production for VOT in carrier phrases for the 

learner groups. 

 
Figure 4.3: Average ME1 VOT Isolation 

 

 

 

 

 

 

 

 

The Monolingual English group met for one session and produced the words in 

isolation and within carrier phrases. The average VOT for ME1 is 53ms for voiceless bilabial 

stops (/p/), 58ms for voiceless alveolar stops (/t/), and 66ms for voiceless velar stops (/k/), as 

shown in Figure 4.3. The average VOT for ME2 is 55ms for voiceless bilabial stops (/p/), 
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68ms for voiceless alveolar stops (/t/), and 72ms for voiceless velar stops (/k/), as shown in 

Figure 4.4. 

However, within carrier phrases, the length of VOT is not as noticeable for either 

English speaker. Instead, both speakers remained above 50ms for every place of articulation 

and, specifically, ME1’s VOT decreased slightly across all POAs, noted by Δ for the 

difference between the carrier phrase values versus the insolation values, (Δ/p/=-6ms; Δ/t/=-

8ms; Δ/k/=-6ms), shown in Figure 4.5; whereas, ME2’s VOT increased across all POAs 

(Δ/p/=+6ms; Δ/t/=+4ms; Δ/k/=+6ms), shown in Figure 4.6. A possible explanation could be 

that ME2 was monitoring her language output more closely than that of ME1.   

 
Figure 4.4: Average ME2 VOT Isolation 
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Figure 4.5: Average ME1 VOT Carrier Phrase 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.6: Average ME2 VOT Carrier Phrase 
 
 

 

 

 

 

 

 

 

 

Section 4.2: T-test Statistics 

 In this section, I will describe the results of the following T-tests conducted on the 

native speaker groups, in order to clearly define whether or not stop consonants are 

significantly different between native French speakers and monolingual English speakers, or 

whether there is no notable difference. First, in section 4.2.1, I will analyze the words in 
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isolation, starting with /p/-initial French and /p/-initial English. Then I will compare the 

alveolar and velar places of articulation. In Section 4.2.2, I will repeat the same process 

except it will be for the words in carrier phrases. Recall that I will utilize the T-test 

calculation utility on the VassarStats website (http://www.vassarstats.net), which will give 

me the resulting p-value for each place of articulation.  

 

Section 4.2.1: NF vs. ME in Isolation T-test Results 

In isolation, the degree of significance varies from place of articulation. Bilabial-

initial stops show great difference between NF and ME. The summarization in Figure 4.7 

shows the one-tailed p-value as “<.0001” which is lower than .05, indicating that /p/-initial 

words in isolation between native French speakers and monolingual English speakers are 

produced significantly differently.  

 

Table 4.1: Average VOT (in ms) for NF vs. ME in Isolation 

POA NF Avg. ME Avg. P-value 
/p/ 29ms 53ms <.0001 
/t/ 42ms 65ms 0.001869 
/k/ 56ms 68ms 0.0246915 

 

In addition, both alveolar-initial and velar-initial places of articulation show p-values 

of less than .05, indicating that both /t/-initial and /k/-initial words in isolation between native 

French speakers and monolingual English speakers are produced significantly differently. 

To summarize this section, we can say that all three places of articulation between 

monolingual English speakers and native French speakers will be distinctly significant in 

terms of V.O.T. In other words, English aspiration is unlike French aspiration entirely, in 
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isolation. In the next section I will check to see if V.O.T. in carrier phrases are distinctly 

different between the native French speaker and the monolingual English speakers.  

 
Section 4.2.2: NF vs. ME in Carrier Phrases T-test Results 
 
  In carrier phrases, the degree of significance can vary between places of articulation. 

English speakers are said to aspirate quite differently than French speakers, but to what 

degree of significance? In this section, I will test the different places of articulation between 

the monolingual English speakers and the native French speaker. I will use a T-test to 

statistically analyze the data.  

 In /p/-initial words within carrier phrases, the native French speaker’s average V.O.T. 

was 27ms whereas the monolingual English speaker’s average V.O.T. was 54ms (47ms and 

61ms, respectively). This means that the English speaker’s duration of aspiration nearly 

doubled that of the French speaker. This is supported by the T-test value of less than .05—

<.0001 in this case—which means that /p/-initial words within carrier phrases spoken by the 

monolingual English speakers are distinct from those spoken by the native French speaker. In 

Figures 4.1.2, 4.1.5, and 4.1.6, the charts show no overlap if they were overlaid—i.e., the 

Native French speaker’s error bars would not intersect either of the monolingual English 

speakers’ error bars or averages. In Figure 4.8, the T-tests are shown.  

 

Table 4.2: Average VOT (in ms) for NF vs. ME in Carrier Phrases 

POA NF Avg. ME Avg. P-value 
/p/ 27ms 54ms <.0001 
/t/ 28ms 55ms .000131 
/k/ 29ms 66ms <.0001 
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 In addition, /t/-initial words within carrier phrases, the native French speaker’s 

average V.O.T. was 28ms, whereas the monolingual English speaker’s average V.O.T. was 

61ms (50ms and 72ms, respectively). This means that the English speaker’s duration of 

aspiration doubled that of the French speaker. This is supported by the T-test value of less 

than .05—.000131 in this case—which means that /t/-initial words within carrier phrases 

spoken by the monolingual English speakers are distinct from those spoken by the native 

French speaker.  

 Finally, /k/-initial words within carrier phrases, the native French speaker’s average 

V.O.T. was 29ms, whereas the monolingual English speaker’s average V.O.T. was 66ms 

(54ms and 78ms, respectively). This means that the English speaker’s duration is 

approximately twice the duration than that of the French speaker. This is supported by the T-

test value of less than .05—<.0001 in this case—which means that /k/-initial words within 

carrier phrases spoken by the monolingual English speakers are distinct from those spoken 

by the native French speaker.  

 To summarize this section, we can say that all three places of articulation between 

monolingual English speakers and native French speakers will be distinctly significant in 

terms of V.O.T. In other words, English aspiration is unlike French aspiration entirely, in 

carrier phrases. For this study, the aspiration is found to be significantly different between 

monolingual English speakers and the native French speaker regardless of the context (in 

isolation or within carrier phrases). It is fair to say that monolingual English speakers aspirate 

stop consonants more than French speakers (almost double in all POAs), regardless of POA 

or context.  
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CHAPTER V 

RESULTS I: AN OVERVIEW OF THE EXPERIMENTAL AND CONTROL GROUPS 

Section 5.1: Introduction 

 Recall that the focus of this study is to see whether or not L2 native-like production, 

such as V.O.T., as in this study, can be acquired by the exposure to L2 audiovisual stimuli. 

This study looks closely at French stop consonants produced by English natives who are 

learning French at university. In particular, the stop consonants are at the three most 

comparable places of articulation between the two languages: bilabial, alveolar, and velar. 

They share the POA and the voicing, but differ in terms of laryngeal contrasts/aspiration.  

 In this chapter, I will give an overview of all the learners, including the control group 

and the experimental group, as one group and also individually. First, in Section 5.2, I will 

provide an overview of the average V.O.T.s of all the learner groups, control and 

experimental groups, combined. This will allow for a general overview of how the groups 

preformed as one. Recall that all learners were recorded in four sessions across a four-week 

period (Session 1, Session 2, Session 3, and Session 4). I will look at how the averages 

changed from Session 1 to Session 4, across the places of articulation, and note any 

significant or interesting changes through time.  

Then, in Sections 5.3 and 5.4, I will take a closer look at the control and experimental 

groups separately, reporting how the groups’ averages changed in isolation and in carrier 

phrases across each session. This will allow me to observe whether the video stimuli 

correlate with any changes, in particular to see whether or not the groups produced 

significantly different stop aspiration at Session 4 as compared with Session 1, respectively.  
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In Section 5.5, I will provide the results of the T-tests on the control group against the 

experimental group to further prove whether or not the data observed is statistically different. 

I will then make observations as to whether or not the type of input seemed to have an effect 

on the resulting data. The aim to this chapter is answer the question of whether or not input 

can affect one’s production of L2 pronunciation, specifically via exposure to L2 audiovisual 

stimuli. If the experimental group’s averages are significantly different from the 

commencement of the study to the final Session, then one can argue that there is pedagogical 

value to audiovisual stimuli exposure in the classroom setting; however, to what degree 

would remain debatable. In addition, if the experimental group’s averages are significantly 

different from averages of the control group, at Session 4 in particular, then one can argue 

that audiovisual stimuli within L2 classes is extremely important as it would seem to have a 

influence on facilitation of L2 phonological production. This would be a strong claim that 

would need further testing.     

 
Section 5.2: Learner Findings – All Groups Combined 
 
  I will broadly present the data of all the learners a whole. First, I will present the 

learners’ average for voiceless stop consonants in isolation, including bilabial-initial, 

alveolar-initial, and velar-initial places of articulation. Then, I will present the learners’ 

average for voiceless stop consonants within carrier phrases, including all three POAs.  

 Recall from Chapter 3, the control group consisted of three learners (two in FR101 

and one in FR202) and the experimental group consisted of five learners (two in FR101 and 

three in FR201). It is important to keep this in mind while observing the data as a whole 

because the averages are made up of two different exposures (non-exposure and exposure) to 

the audiovisual stimuli as well as two different proficiency levels (FR101 and FR201). I also 
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note again that these groups are not equal in size. In Chapter 6, I will take the students’ 

proficiency levels into consideration in a closer analysis to see whether or not one’s level of 

proficiency has an influence on L2 pronunciation and production, whether it is resistance to 

change or facilitation to change.  

 For each figure I will note the degree of change across each session as follows: for 

instances where VOT change is not greater than +/- 5 milliseconds in any direction, “small or 

negligible change in VOT” is noted; for instances where VOT change is between 6-10 

milliseconds in any direction, “moderate change in VOT” is noted, and for those where 

change is greater than 10 milliseconds in any direction, “greater change in VOT” is noted. 

 
Figure 5.1:Average V.O.T. /p/-Initial Words in Isolation of All Learners 
 
 

   

 

 

 

 

 

 

In Figure 5.1, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 54 milliseconds. At Session 2 and Session 3, negligible change is observed and at 

Session 4, moderate change is observed.  

In addition, it appears that bilabial-initial stop consonant words in isolation are not 

significantly distinct from Session 1 to Session 4. The resulting change from Session 1 to 



 

	  

43 
Session 4 is 5 milliseconds, which is negligible.  However, that is without statistical analysis, 

this can be deceiving. In Table 5.1, a T-test was preformed on each session analyzed against 

the other sessions.  

 
Table 5.1:T-test of p-Initial Words in Isolation of All Learners 
 

Sessions P-value 
S1→S2 0.0299865 
S1→S3 0.2240035 
S2→S3 0.152028 
S2→S4 <.0001 
S3→S4 0.0017615 
S1→S4 0.0299865 

 
 

What is notable from this table most of all is not the difference across individual 

sessions, but the difference from Session 1 to Session 4, S1→S4, because this says that there 

was a significant difference from the production of /p/-initial stop consonants at the very 

beginning of this study compared to the very end of this study. In other words, the learners as 

a whole changed their production of p-initial stops consonants; however, if one looks at 

Figure 5.1 the change was in positive direction and thus the final averages of the learners was 

further away from 0, becoming more aspirated and less like the French production of 

aspirated stop consonants. Next, I will look at /p/-initial words in carrier phrases as produced 

by the learners.  

In Figure 5.2, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 53 milliseconds. At Session 2 and Session 3, small/negligible change is observed 

and at Session 4, moderate change is observed. In addition, the same pattern seems to emerge 

between Session 1 to Session 4 (from the start of the study to the end). The difference in 
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duration is 5 milliseconds, for a moderate change. In Table 5.2, a T-test was preformed on 

each Session to test for significance.  

 

Figure 5.2: Average V.O.T. /p/-Initial Words in Carrier Phrases of All Learners  

 

 

 

 

 

 

 

 
Table 5.2:T-test of P-initial Words in Carrier Phrases of All Learners 
 

Sessions P-value 
S1→S2 0.184461 
S1→S3 0.5 
S2→S3 0.181817 
S2→S4 0.003195 
S3→S4 0.032023 
S1→S4 0.03274 

 

Again, Session 1 and Session 4 differed significantly in terms of /p/-initial V.O.T.; 

however, as seen in Figure 5.2, the average of Session 4 is larger than that of Session 1, 

therefore, the V.O.T. is larger and so reflects more an English style of stop aspiration. 

Moreover, the learners as a whole seem to have produced significantly different values at 

Session 1 and Session 4 but as a whole, it seems to be further from 0, or the normal V.O.T. 

for French speakers. 
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Turning now to alveolar POA, /t/-initial words. In isolation, shown in Figure 5.3, the 

same trend seems to appear: a downward slope toward zero from Session 1 to Session 2 and 

then rising to the highest point at Session 4. Therefore, I hypothesize that the same sort of 

significance will appear.  

 
Figure 5.3: Average V.O.T. /t/-Initial Words in Isolation of All Learners  
 

 

 

 

 

 

 

 

 

In Figure 5.3, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 58 milliseconds. At Sessions 2, 3, and 4 negligible change is observed. In 

addition, the difference of V.O.T. from Session 1 to Session 4 is 7 milliseconds, for a 

moderate change. A T-test is preformed in Table 5.3.   

In Table 5.3, the T-tests show that almost no session is significantly different from 

one another, with exception to Sessions 2 and 4 where some significance is shown. However, 

the significance between Session 2 and Session 4 is in the positive direction, further away 

from 0, and thus the production of /t/-initial stop consonants seems to be less French-like at 

Session 4 than at Session 2. In addition, Session 1 to Session 4 showed no significance and 
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therefore it can be said that that the learners did not change their /t/-initial production 

significantly as a whole for words in isolation. 

 
Table 5.3: T-test of t-initial Words in Isolation of All Learners 
 

Sessions P-value 
S1→S2 0.378635 
S1→S3 0.201555 
S2→S3 0.1165775 
S2→S4 0.0376435 
S3→S4 0.3091615 
S1→S4 0.1037165 

 

 For /t/-initial words in carrier phrases, Figure 5.4 shows the averages of V.O.T. at 

four different sessions.  

 

Figure 5.4: Average V.O.T. /t/-Initial Words in Carrier Phrases of All Learners 

 

 

 

 

 

 

 

 

In Figure 5.4, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 67 milliseconds. At Session 2 and Session 3, negligible change is observed and at 
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Session 4, moderate change is observed. In addition, the difference of V.O.T. from Session 1 

to Session 4 is 4 milliseconds for a negligible change. A T-test is preformed in Table 5.4. 

As noted for /t/-initial words in isolation, the only sessions that are significant from 

one another are Sessions 2 and 4 and that the difference at S4 is higher than at S2, thus the 

change is further from 0, or French-like production. In addition, Session 1 and Session 4 

were not significantly different and thus their production did not change all that much 

between sessions. Therefore, the learners as a whole do not show a significant change in /t/-

initial POA for stop consonants.  

 

Table 5.4: T-test of t-initial Words in Carrier Phrases of All Learners 
 

Sessions P-value 
S1→S2 0.378635 
S1→S3 0.201555 
S2→S3 0.1165775 
S2→S4 0.0376435 
S3→S4 0.3091615 
S1→S4 0.1037165 

   

Turning now to velar POA, /k/-initial words. In isolation, shown in Figure 5.5, the 

same trend seems to appear: a downward slope toward zero from Session 1 to Session 2 and 

then rising to the highest point at Session 4. However, at Session 3, unlike the previous 

examples, the V.O.T. decreases slightly instead of increasing.  

In Figure 5.5, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 71 milliseconds. At Session 2 and Session 3, negligible change is observed and at 

Session 4, moderate change is observed. In addition, the difference of V.O.T. from Session 1 

to Session 4 is 4 milliseconds for a negligible change. In addition, the difference of V.O.T. 
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from Session 1 to Session 4 is 5 milliseconds or negligible change. A T-test is preformed to 

test the significance in Table 5.5.  

 

Figure 5.5: Average V.O.T. /k/-Initial Words in Isolation of All Learners  

 

 

 

 

 

 

 

 

Table 5.5: T-test of k-initial Words in Isolation of All Learners 
 

Sessions P-value 
S1→S2 0.2649225 
S1→S3 0.218427 
S2→S3 0.4444425 
S2→S4 0.0668695 
S3→S4 0.051834 
S1→S4 0.150233 

 

 For velar-initial words in isolation, no VOT values across sessions were significantly 

different from any others. Session 3 and Session 4 are marginally significant, however, it is 

so close that change in VOT cannot be inferred to mean that there is significance. This means 

that the learners, as whole produced roughly the same V.O.T. for /k/-initial words in isolation 

throughout the entire experiment. 
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 For /k/-initial words in carrier phrases, Figure 5.6 shows the averages of V.O.T. at the 

four different sessions.  

 

Figure 5.6: Average V.O.T. /k/-Initial Words in Carrier Phrases of All Learners  

 

 

 

 

 

 

 

 

In Figure 5.6, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 79 milliseconds. At Session 2 great change is observed and at Session 3, 

negligible change is observed. At Session 4, negligible change is observed. In addition, the 

difference of V.O.T. from Session 1 to Session 4 is 4 milliseconds for a negligible change. 

Also, the difference of V.O.T. from Session 1 to Session 4 is 8 milliseconds, a moderate 

change. A T-test is preformed to test the significance in Table 5.6.  

In carrier phrases, for /k/-initial words, VOT is shown to be significant for the 

learners at Session 1 and Session 2, as well as at Session 2 and Session 3; however, at any 

other session there is no significance. For this study, Session 1 and Session 4 for is the most 

interesting, with the resulting p-value of less than .05 and thus, velar-initial words in carrier 

phrases for the learners as a whole are not significantly different. Thus, their VOT values 

remained as a whole the same throughout the experiment. 
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Table 5.6: T-test of k-initial Words in Carrier Phrases of All Learners 
 

Sessions P-value 
S1→S2 0.01985 
S1→S3 0.0079775 
S2→S3 0.2983415 
S2→S4 0.2134795 
S3→S4 0.0905755 
S1→S4 0.0689285 

 

 In summary, at Sessions 1 (start of the study) and Session 4 (end of the study), the 

only significantly differences were with /p/-initial words in isolation and in carrier phrases. 

For both isolation and carrier phrases, /p/-initial stop consonant VOT were produced 

significantly different from S1 to S4; however, the S4 was longer in duration than S1 and 

therefore the learners seemed to deviate from French-like production, i.e., further from 0. The 

other two places of articulation, alveolar and velar, showed no significance from S1 to S4. 

This gives a general inclination that audiovisual stimuli has not played a huge part in the 

facilitation of this specific aspect the L2 pronunciation (i.e., English-like aspiration did not 

significantly change to become more French-like). One could hypothesize that if audiovisual 

stimuli did contribute, then the averages even at the general level would have decreased at 

S4. However, this was not observed at the macro-level.  

But, the experimental group could have had significant differences that were washed 

away because of the variation of the control group. In addition, the small group sizes could 

contribute the potential loss of individual variation when the speakers are lumped together. 

Thus, in the next two sections, I will zoom in closer to the micro-level to see if individually 

the control group and experimental group showed significant change from S1 to S4.   
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Section 5.3: Findings – Control Group 

   Recall from the previous section that at the macro level, looking at both the control 

group and experimental group as one, no clear indication of significance emerged. In this 

section, I will focus on the control group and look at their variation within to see if the 

change in V.O.T. is significantly different from Session 1 to Session 4. I will follow the same 

process as before: I will present the data for each place of articulation first in isolation, and 

then in carrier phrases, along with presentation of T-test results for statistical analysis to 

support what the visual portrait shows in the charts.  

 For bilabial-initial POA, the control group’s average V.O.T. is shown in Figure 5.7.  

 

Figure 5.7: Average V.O.T. /p/-Initial Words in Isolation of Control Group 

  

 

 

 

 

 

 

 

The “u”-shaped progression is evident for the control group for /p/-initial words in 

isolation, as shown in Figure 5.7. This is already interesting because, recall to Figure 5.1, of 

the “u”-shaped progression.  

In Figure 5.7, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 55 milliseconds. At Session 2 and Session 3, negligible change is observed and at 



 

	  

52 
Session 4, moderate change is observed. In addition, the difference of V.O.T. from Session 1 

to Session 4 is 4 milliseconds, negligible change. A T-test is preformed to test the 

significance in Table 5.7.  

 
Table 5.7: T-test of p-initial Words in Isolation of Control Group 
 

Sessions P-value 
S1→S2 0.066048 
S1→S3 0.1852885 
S2→S3 0.367329 
S2→S4 0.0056155 
S3→S4 0.040057 
S1→S4 0.160026 

 
 

As shown in Table 5.7, the T-test showed no significance between S1 and S4 V.O.T.s 

and thus the control group’s production of /p/-initial words in isolation is static or in other 

words remained roughly the same throughout the study. However, some significance is 

shown between S2 and S4 as well as S3 and S4 but the result of S4 is further from 0 or the 

average V.O.T. of a native French person. 

 In carrier phrases, /p/-initial words are shown in Figure 5.8. 

As shown in Figure 5.8, the averages for V.O.T. for the control group have stabilized, 

or so it seems, and thus I predict that the T-tests will show little significance. In Figure 5.8, 

the average V.O.T. for learners in the control group is shown.  

At Session 1, the average V.O.T. was 53 milliseconds. At Session 2, Session 3, and 

Session 4, negligible change is observed. In addition, the difference of V.O.T. from Session 1 

to Session 4 is 3 milliseconds, a negligible change. A T-test is preformed to test the 

significance in Table 5.8. 
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Figure 5.8: Average V.O.T. /p/-Initial Words in Carrier Phrases of Control Group 

 

  

 

 

 

 

 

 

Table 5.8: T-test of p-initial Words in Carrier Phrases of Control Group 
 

Sessions P-value 
S1→S2 0.4761375 
S1→S3 0.4920415 
S2→S3 0.4840865 
S2→S4 0.193192 
S3→S4 0.198678 
S1→S4 0.2156985 

 
 

 As predicted, there is no significant difference between Sessions 1 through 4 and thus 

V.O.T. remained static for /p/-initial words in carrier phrases for the control group. This is 

interesting because it suggests that individually, there may have been some change in the 

production of bilabial-initial words in isolation; however, in carrier phrases this distinction is 

diminished and thus no significance appears.  

 Turning to alveolar place of articulation, /t/-initial words. In isolation, shown in 

Figure 5.9, the “u”-shaped progression has disappeared. This is unique to the previous 

examples.  
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Figure 5.9: Average V.O.T. /t/-Initial Words in Isolation of Control Group 

 

 

 

 

 

 

 

 

In Figure 5.9, the average V.O.T. for /t/-initial words in isolation for learners in the 

control group is shown. At Session 1, the average V.O.T. was 61 milliseconds. At Session 2 

moderate change is observed and at Session 3, great change is observed. At Session 4, 

negligible change is observed. In addition, the difference of V.O.T. from Session 1 to Session 

4 is 4 milliseconds for a negligible change. In addition, the difference of V.O.T. from Session 

1 to Session 4 is 5 milliseconds, a moderate change. A T-test is preformed to test the 

significance in Table 5.9. 

 

Table 5.9: T-test of t-initial Words in Isolation of Control Group 
 

Sessions P-value 
S1→S2 0.13953 
S1→S3 0.11543 
S2→S3 0.013239 
S2→S4 0.018138 
S3→S4 0.409735 
S1→S4 0.1528395 
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 For the control group, the only sessions that show any significance were S2 and S3 as 

well as S2 and S4, as detailed in Table 5.9. Sessions 1 and 4 are not significantly different 

and thus their production did not change significantly from the start of the study to the end of 

the study.  

 In Figure 5.10, /t/-initial words for the control group are analyzed in carrier phrases. 

As shown in Figure 5.10, the averages for V.O.T. for the control group have more-or-

less stabilized, with exception to S2, and thus I predict that the T-tests will show little 

significance other than for Session 2. In Figure 5.10, the average V.O.T. for learners in the 

control group is shown. At Session 1, the average V.O.T. was 67 milliseconds. At Session 2 

and at Session 3 moderate change is observed. At Session 4, negligible change is observed. 

In addition, the difference of V.O.T. from Session 1 to Session 4 is 3 milliseconds, a 

negligible change. A T-test is performed to test the significance in Table 5.10. 

   

Figure 5.10: Average V.O.T. /t/-Initial Words in Carrier Phrases of Control Group 
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Table 5.10: T-test of t-initial Words in Carrier Phrases of Control Group 
 

Sessions P-value 
S1→S2 0.142563 
S1→S3 0.252911 
S2→S3 0.028906 
S2→S4 0.025368 
S3→S4 0.472231 
S1→S4 0.2624915 

 
 

As was the results from the /t/-initial carrier phrase words, the only significant change 

in VOT values through time was at S2 with S3 and S4. Session 1 and Session 4 showed no 

significant changes in VOT values, therefore, the control group for /t/-initial words in carrier 

phrases, little change is observed and thus the production for the most part remained 

unchanged from the debut of the study to the end of the study.  

Turning to velar place of articulation for learners in the control group, isolation is 

analyzed in Figure 5.11.  

 

Figure 5.11: Average V.O.T. /k/-Initial Words in Isolation of Control Group 
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In Figure 5.11, the average V.O.T. for learners in the control group is shown. At 

Session 1, the average V.O.T. was 75 milliseconds. At Session 2 great change is observed 

and at Session 3, moderate change is observed. At Session 4, negligible change is observed. 

In addition, the difference of V.O.T. from Session 1 to Session 4 is 4 milliseconds for a 

negligible change. In addition, the difference of V.O.T. from Session 1 to Session 4 is 5 

milliseconds, a negligible change. A T-test is preformed to test the significance in Table 5.11. 

 
Table 5.11: T-test of k-initial Words in Isolation of Control Group 
 

Sessions P-value 
S1→S2 0.006737 
S1→S3 0.081175 
S2→S3 0.161271 
S2→S4 0.0488975 
S3→S4 0.2993305 
S1→S4 0.1496015 

 
 
 For /k/-initial words in isolation, S1 and S2 are significantly different, as well as S2 

and S4. However, S1 and S4, are not significantly different; therefore, the difference between 

the start of the study and the end of the study is minimal. Thus, the control group’s 

production of velar-initial stop consonants does not change from S1 to S4 too significantly.  

 As for /k/-initial words in carrier phrases, Figure 5.12 shows similar results. In Figure 

5.12, the average V.O.T. for learners in the control group is shown. At Session 1, the average 

V.O.T. was 68 milliseconds. At Session 2, 3, and 4 negligible change is observed. In 

addition, the difference of V.O.T. from Session 1 to Session 4 is 4 milliseconds, a negligible 

change. It is important to note that this decrease in Session 4 is the first time observed. A T-

test is preformed to test the significance in Table 5.12. 
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Figure 5.12: Average V.O.T. /k/-Initial Words in Carrier Phrases of Control Group 

  

 

 

 

 

 

 

 
Table 5.12: T-test of k-initial Words in Carrier Phrases of Control Group 
 

Sessions P-value 
S1→S2 0.2430325 
S1→S3 0.337835 
S2→S3 0.382498 
S2→S4 0.4524 
S3→S4 0.330593 
S1→S4 0.196247 

 

 Regardless of the dip in S4, the difference is not significant as shown in Table 5.12. 

Moreover, for /k/-initial words in carrier phrases, the control group did not show any 

significance in any of the sessions.  

 In summary, the following table shows which session showed significance.  

S1→S4 does not appear to show any significant change in VOT values across POAs; 

however, a change between S2→S4, is more prominent. For all POAs, differences between 

S2 and S4 show significance in VOT value differences and each show S4 having a longer 

V.O.T. than S2, except for velar-initial words in isolation, whereby S4 is shorter than S2.  
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Table 5.13: Recapitulation of Significance of the Control Group VOT 

  Isolation Carrier 
Phrase 

Bilabial-
Initial 

S2→S4, 
S3→S4 Ø 

Alveolar-
Initial 

S2→S3, 
S2→S4 

S2→S3, 
S2→S4 

Velar-
Initial 

S1→S2, 
S2→S4 Ø 

 

What does this mean for the control group in a general way? First, it means that 

contrary to prediction, the carrier phrase does not seem to play an active role in shortened 

VOT through time. Also, contrary to prediction for the control group, VOT actually increases 

through time (across sessions) for some learners.  

In the following section, I will zoom in to the micro-level on the experimental group. 

This section’s results will answer the question whether or not audiovisual stimuli seems to 

make a difference to the L2 pronunciation over time.  

 
Section 5.4: Findings – Experimental Group  
 
 In this section, I will focus on the experimental group and look at their variation 

within to see if the change they produced was significantly different from Session 1 to 

Session 4. I will follow the same process as before: I will present the data for each place of 

articulation in isolation and then in carrier phrases along with T-tests for statistical analysis to 

support what is shown in the charts. Ideally, we should see a steady decrease of V.O.T. at 

each session in which case that would support the claim that audiovisual stimuli facilitates 

the production of L2 target-like pronunciation. In the next Chapter, I will zoom in even 

further to look at individual patterns within the experimental group.  
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 For bilabial-initial words in isolation, the experimental group’s average V.O.T. is 

shown in Figure 5.13.  

 

Figure 5.13: Average V.O.T. /p/-Initial Words in Isolation of Experimental Group 

 

 

 

 

 

 

 

 

For /p/-initial words in isolation the experimental group produced V.O.T. values of 53 

milliseconds at Session 1. At Session 2 and at Session 3 negligible change in VOT for /p/-

initial words in isolation is observed. At Session 4, moderate change is observed. The 

difference from S1 to S4 in VOT was an increase of 6 milliseconds, a moderate change, 

which seems to counter the claim that L2 target-like pronunciation is facilitated by 

audiovisual stimuli. A T-test, shown in Table 5.14, establishes the significances of each 

session.  

As shown in Table 5.14, the T-test showed no significance between S1 and S4 

V.O.T.s and thus the experimental group’s production of /p/-initial words in isolation is static 

or in other words remained roughly the same throughout the study. However, some 

significance is shown between S2 and S4 as well as S3 and S4 but the result of S4 is further 

from 0 or the average V.O.T. of a native French person. 
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 In carrier phrases, /p/-initial words are shown in Figure 5.14. 

 

Table 5.14: T-test of p-initial Words in Isolation of Experimental Group 
 

Sessions P-value 
S1→S2 0.101274 
S1→S3 0.288163 
S2→S3 0.2096205 
S2→S4 0.001767 
S3→S4 0.012408 
S1→S4 0.0719615 

 

For /p/-initial words in carrier phrases the experimental group produced V.O.T. 

values of 53 milliseconds at Session 1. At Session 2 and at Session 3 negligible change is 

observed. At Session 4, moderate change is observed. The difference from S1 to S4 was an 

increase of 7 milliseconds, a moderate change. A T-test, shown in Table 5.15, measures 

cross-group differences and within-group variation, which results in a p-value for 

significance.   

 

Figure 5.14: Average V.O.T. /p/-Initial Words in Carrier Phrases of Experimental Group 
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As shown in Table 5.15, the T-test showed significance between S1 and S4 V.O.T.s 

and thus the experimental group’s production of /p/-initial words in carrier phrases did 

change from the beginning of the study to the end of the study. However, this goes against 

the claim: audiovisual stimuli exposure will result in a lower V.O.T. and thus, the 

experimental group changed at the end of the study but this change does not correlate to 

native French-like production of stop consonants. Therefore, one could make the assumption 

that audiovisual stimuli exposure, for /p/-initial words, does not correspond to a decrease in 

V.O.T. duration.  

 

Table 5.15: T-test of p-initial Words in Carrier Phrases of Experimental Group 
 

Sessions P-value 
S1→S2 0.1522455 
S1→S3 0.4920335 
S2→S3 0.149917 
S2→S4 0.1522455 
S3→S4 0.149917 
S1→S4 0.041948 

 
 

Turning to alveolar place of articulation, /t/-initial words. In isolation, shown in 

Figure 5.15, the “u”-shaped progression has disappeared. This is unique to the previous 

examples.  

For /t/-initial words in isolation the experimental group produced V.O.T. values of 56 

milliseconds at Session 1. At Session 2 and at Session 3 negligible change is observed. At 

Session 4, negligible change is observed. The difference from S1 to S4 was an increase of 4 

milliseconds, which is also a negligible change. A T-test is shown in Table 5.16. 
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Figure 5.15: Average V.O.T. /t/-Initial Words in Isolation of Experimental Group 

 

 

 

 

 

 

 

 

Table 5.16: T-test of t-initial Words in Isolation of Experimental Group 
 

Sessions P-value 
S1→S2 0.3978845 
S1→S3 0.448508 
S2→S3 0.4642985 
S2→S4 0.246631 
S3→S4 0.2560835 
S1→S4 0.231314 

 

 As shown in Table 5.16, there is no significant difference between any two sessions, 

which supports the negligible change as noted in Figure 5.15. Thus, for /t/-initial words in 

isolation the experimental group produced them the same from the beginning of the study to 

the end of the study. Figure 5.16 focuses on the alveolar-initial words in carrier phrases.  

For /t/-initial words in carrier phrases, the experimental group produced V.O.T. 

values of 67 milliseconds at Session 1. At Session 2 and at Session 3 moderate change is 

observed. At Session 4, negligible change is observed. The difference from S1 to S4 was an 
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increase of 4 milliseconds, which is also a negligible change. A T-test, shown in Table 5.17, 

establishes the significances of each session.  

 

Figure 5.16: Average V.O.T. /t/-Initial Words in Carrier Phrases of Experimental Group 

 

 

 

 

 

 

 

 
Table 5.17: T-test of t-initial Words in Carrier Phrases of Experimental Group 
 

Sessions P-value 
S1→S2 0.2158255 
S1→S3 0.198816 
S2→S3 0.476146 
S2→S4 0.0420005 
S3→S4 0.0362735 
S1→S4 0.2337745 

 

As were the results from the /t/-initial carrier phrase words, the only significant 

session was S2 and S4 as well as S3 and S4. Session 1 and Session 4 was not significantly 

different, therefore, the experimental group for /t/-initial words in carrier phrases, little 

change is observed and thus the production for the most part remained unchanged from the 

debut of the study to the end of the study.  
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Turning to velar place of articulation for learners in the control group, isolation is 

analyzed in Figure 5.17.  

 

Figure 5.17: Average V.O.T. /k/-Initial Words in Isolation of Experimental Group 

 

 

 

 

 

 

 

For /k/-initial words in isolation the experimental group produced V.O.T. values of 69 

milliseconds at Session 1. At Session 2 and at Session 3 moderate change is observed. At 

Session 4, great change is observed. The difference from S1 to S4 was an increase of 6 

milliseconds, which is also a moderate change. A T-test, shown in Table 5.18, establishes the 

significances of each session.  

 

Table 5.18: T-test of k-initial Words in Isolation of Experimental Group 
 

Sessions P-value 
S1→S2 0.1554615 
S1→S3 0.4761545 
S2→S3 0.182831 
S2→S4 0.1702035 
S3→S4 0.0467855 
S1→S4 0.037294 
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As shown in Table 5.18, the only significantly different sessions were S3→S4 and 

S1→S4. Thus, for /k/-initial words in isolation the experimental group produced them the 

differently from the beginning of the study to the end of the study. Figure 5.18 focuses on the 

velar-initial words in carrier phrases. 

 

Figure 5.18: Average V.O.T. /k/-Initial Words in Carrier Phrases of Experimental Group 

 

 

 

 

 

 

 

 

For /k/-initial words in carrier phrases the experimental group produced V.O.T. 

values of 85 milliseconds at Session 1. At Session 2, great change is observed and at Session 

3 moderate change is observed. At Session 4, great change is observed. The difference from 

S1 to S4 was a decrease of 9 milliseconds, which is also a moderate change. A T-test, shown 

in Table 5.19, establishes the significances of each session.  

As shown in Table 5.19, /k/-initial words in carrier phrases were produced 

significantly different between the following sessions: Session 1 and Session 2, Session 1 and 

Session 3, and Session 3 and Session 4. In addition, the change from S1 to S4 was not 

significant; therefore, the experimental group produced roughly the same /k/-initial VOT 
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throughout the study. Even though there is notably a decrease in VOT at Session 4, it is not 

truly significant. 

 
Table 5.19: T-test of k-initial Words in Carrier Phrases of Experimental Group 
 

Sessions P-value 
S1→S2 0.0254985 
S1→S3 0.0072185 
S2→S3 0.20687 
S2→S4 0.1124805 
S3→S4 0.0218205 
S1→S4 0.1325235 

 

In summary, the following table shows which session showed significance.  

 

Table 5.20: Recapitulation of Significance of the Experimental Group VOT 

  Isolation Carrier 
Phrase 

Bilabial-
Initial 

S2→S4, 
S3→S4 S1→S4 

Alveolar-
Initial Ø S2→S4, 

S3→S4 
Velar-
Initial 

S3→S4, 
S1→S4 

S1→S2, 
S1→S3 

 

S1→S4 does appear to be significant in two positions: bilabial-initial stop consonants 

within carrier phrases and velar-initial stop consonants in isolation; however, this change 

results in a more English-like pronunciation and less French-like pronunciation. Therefore, 

the experimental group did not change their production to be more French-like.  

What does this mean for the experimental group in a general way? Much like with the 

control group, the experimental group’s production of stop consonants increases through time 
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(across sessions) for some learners and in general becomes more aspirated than the initial S1 

V.O.T.  If S4 is significantly different from S1, it is always a higher V.O.T. value, therefore, 

less French-like. Contrary to the hypothesis, the experimental group’s V.O.T. did not change 

from exposure to the audiovisual stimuli.   

 In the next Section, I will compare the control group to the experimental in terms of 

V.O.T. duration. I will examine control and experimental bilabial-initial data against the two 

groups. This will be done through additional T-tests.  

 

Section 5.5: Control Group Vs. Experimental Group T-tests 

 In this section, I will analyze the two groups together to see whether or not the 

experimental group produced significantly different V.O.T.s than the control group. Recall 

that the previous two sections looked at the group independently. Table 5.21 analyzes the 

stop-initial consonants between the two groups, control and experimental, and across the 

sessions. In addition, there is an overall analysis where all the data is analyzed through a T-

test for significance.  If the two groups were distinct from another, specifically at Session 4, 

then the T-test will show a p-value of less than .05.  

 

Table 5.21: Stop-Initial V.O.T. in Isolation; Comparing Control and Experimental Averages 

 Bilabial-Initial Alveolar-Initial Velar-Initial 
 Control Experimental Control Experimental Control Experimental 

S1 55ms 53ms 61ms 56ms 75ms 69ms 
S2 50ms 48ms 55ms 56ms 60ms 74ms 
S3 52ms 51ms 68ms 57ms 66ms 69ms 
S4 59ms 59ms 66ms 60ms 70ms 81ms 
All 54ms 53ms 62ms 46ms 68ms 73ms 
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 The only area of significance is shown to be /t/-initial words in isolation overall. This 

is interesting considering none of the individual sessions showed great significance among 

each other. Regardless, it is safe to say that for words in isolation, stop consonants, no matter 

the place of articulation, did not vary greatly. Therefore the two groups were rather similar in 

their productions of the stop consonants throughout the study, with little change.  

 Turning to stop consonants in carrier phrases, Table 5.22 analyses the significance 

between the two groups.  

 Table 5.22 shows marginal significance for /t/-initial stop consonants in carrier 

phrases between the experimental group and the control group. There is not a lot to say about 

this distinction and whether or not the audiovisual stimuli had anything to do with the 

change. For /k/-initial stop consonants, the degree of significance is more prevalent with S1, 

S3, and S4, as well as overall, all showing some degree of significance.  

 

Table 5.22: Stop-Initial V.O.T. in Carrier Phrases; Comparing Control and Experimental 
Averages 

 
 Bilabial-Initial Alveolar-Initial Velar-Initial 
 Control Experimental Control Experimental Control Experimental 

S1 53ms 53ms 67ms 67ms 68ms 85ms 
S2 53ms 50ms 62ms 62ms 64ms 70ms 
S3 53ms 53ms 61ms 62ms 66ms 66ms 
S4 56ms 60ms 70ms 71ms 64ms 76ms 
All 54ms 54ms 58ms 66ms 66ms 74ms 

 

 It is important to note that this degree of significance may not be attributed to the 

audiovisual stimuli. Take for instance the average V.O.T. for /k/-initial stop consonants in 

carrier phrases for both the experimental and control groups; the control group’s average 

VOT duration was 64ms (refer back to Figure 5.12) and the experimental group’s average 
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VOT duration was 76ms (refer back to Figure 5.18). Thus, the control group’s production 

was more closely related to the French-like production than was the experimental group’s 

production. Therefore, it would seem that the audiovisual stimuli did not directly influence 

the learners in the experimental group to produce more French-like stop consonants.  

 
Section 5.6: Summary 
 
 In summary, in Chapter 5, the learner groups were analyzed—first, at the macro-

level; I analyzed all learners independent of which group they took place in (Section 5.2); 

second, at the micro-level; I analyzed the two groups independently, the control group 

(Section 5.3) and the experimental group (Section 5.4); and third, I looked at the 

experimental group’s production of stop consonants versus the control group’s production 

(Section 5.5).  

 In Section 5.2, the following observations were made for both learner groups (control 

and experimental): 

1. Bilabial-initial words in isolation and in carrier phrases showed significant change 

between Session 1 and Session 4.   

2. Audiovisual stimuli seem to have not played a huge part in the facilitation of this 

specific aspect of the L2 pronunciation (i.e., English-like aspiration did not 

significantly change to become more French-like). 

In Section 5.3, the following conclusions were drawn for the control group: 

1. S1→S4 does not appear to be significant in any of the POAs. 

2. Contrary to prediction, the carrier phrase does not seem to play an active role in 

shortened VOT through time. 
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3. Also, contrary to prediction for the control group, VOT actually increases through 

time (across sessions) for some learners. 

In Section 5.4, the following conclusions were drawn for the experimental group: 

1. S1→S4 does appear to be significant in two positions: bilabial-initial stop 

consonants within carrier phrases and velar-initial stop consonants in isolation; 

however, this change results in a more English-like pronunciation and less 

French-like pronunciation in terms of aspiration. 

2. Much like with the control group, the experimental group’s production of stop 

consonants increases through time (across sessions) for some learners and in 

general becomes more aspirated than the initial S1 V.O.T. 

3. Contrary to the hypothesis, the experimental group’s V.O.T. values did not 

change from exposure to the audiovisual stimuli.  

In Section 5.5, the following conclusions were drawn for control group versus the 

experimental group: 

1. It seems as though the experimental and control groups produced more-or-less the 

same duration of V.O.T. across all the sessions, therefore, they did not very 

greatly. 

2. When significance was observed between the control group and experimental 

group, it was always the case that the experimental group’s average V.O.T. 

duration was longer than the control groups, i.e., it seems as though the 

audiovisual stimuli did not facilitate the acquisition of French-like aspiration.  

In Chapter 6, I will further analyze the data from the experimental group only.  
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CHAPTER VI 

RESULTS II: A CLOSE-UP OF THE EXPERIMENTAL GROUP 

Section 6.1: Introduction 

 Recall that the aim of this study is to test whether or not selected aspects of L2 

pronunciation, namely French VOT, can be acquired through the exposure of learners to L2 

audiovisual stimuli more so than can learners who have not been exposed to this audiovisual 

stimulus. As seen in the previous chapters, learners, when examined as an undifferentiated 

whole, do not seem to be influenced by the extra stimuli and for the most part their changes 

throughout the study, across the session, are negligible.  

 In this chapter, in Section 6.2, I examine more closely the control group and 

experimental group to see whether or not their proficiency level (i.e, FR101 or FR202) 

illustrates any differences in pronunciation of L2 (French) VOT of stops. In Section 6.3, I 

will zoom in still closer to consider individuals who showed characteristics of advancing 

French-like production of VOT. In addition, I will consider learners whose production goes 

against the predicted hypothesis, i.e., who show, across sessions, change that is 

moderate/great but in the opposite direction from the hypothesis. 

 The following questions can be addressed: 

1. Which group shows more progression towards French-like VOT in production, across 

sessions, beginner-levels, or intermediate-levels?  

2. Is there a noticeable difference between VOT in words produced in isolation versus in 

carrier phrases?  

3. Do we see a continuous, decrease in VOT through time or does the change plateau in 

this progression between Sessions 1 and 4?  
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Section 6.2: Analysis of Data for All Learners (Control & Experimental) 

 During this study, two groups were analyzed, a control group and an experimental 

group, both of which were comprised of at least one beginner-level student (FR101) and at 

least one intermediate-level student (FR201).1 In this Section, I examine both the 

experimental group and the control group together, separated only by their proficiency level. 

Then, in Section 6.3, I will look more closely at the experimental group’s production of 

French VOT of stops, across the sessions and by level. This will provide both a macro 

(group) view and a micro (individual) view. In addition, in Section 6.4, I will zoom in closer 

to select individuals whose production was notable either because it supports the hypothesis 

(a linear progression to French-like VOT) or goes against the hypothesis.  

 For each place of articulation, I will present the data as follows: first, in isolation, I 

will present the results for the learners who were at the beginner-level; second, I will present 

the results for the learners who were at the intermediate-level; third, I will compare results 

between the two groups to see whether or not the sessions are distinct from one another 

between the proficiency levels. I will, then, repeat these steps for the words in carrier 

phrases. A recapitulative table will summarize the data at the end of the section.  

 
 
Section 6.2.1: Bilabial-Initial Stop Consonants 
 

For bilabial-initial words in isolation, Figure 6.1 shows the average V.O.T. duration 

for learners who are at beginner-level proficiency (i.e., FR101). This is contrasted with 

Figure 6.2, which shows the average V.O.T. duration for learners who are at the 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Advanced learners were not analyzed to keep the variables the most consistent as no 
sections of FR301/401 were taught by the same professor. 
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intermediate-level proficiency (i.e., FR201). Recall that there are four learners from each 

proficiency level: F3/F4/F5/F6 in FR101 and F1/F2/F7/F8 in FR201.  

 

Figure 6.1: Average V.O.T. /p/-Initial Words in Isolation of All Beginner-Level Learners 
 
 

 

 

 

 

 

 

 

In Figure 6.1, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 53 milliseconds. At Session 2 great change is observed, and at Session 3, 

moderate change is observed. At Session 4, great change is observed. In addition, it appears 

that bilabial-initial stop consonant words in isolation are significantly distinct from Session 1 

to Session 4. The resulting change from Session 1 to Session 4 is 8 milliseconds, which is a 

moderate change.   

In Table 6.1, a T-test is run to statistically test whether any of the individual sessions 

are distinctly different from one another. 

As shown in Table 6.1, Session 1 and Session 4 differed significantly, however, 

Session 4’s average V.O.T. is larger than any other V.O.T., therefore concluding that the 

beginner-level learners’ production of stop consonants became less French-like at the 

conclusion on the study as compared to at the beginning. At the intermediate-level, the same 
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increase can be seen for Session 4, in Figure 6.2. For each of the T-test charts, the shaded cell 

values represent a significant p-value of less than .05. This number indicates that the values 

were produced significantly different between the sessions.  

 
Table 6.1:T-test of P-initial Words in Isolation of All Beginner-Level Learners 

Sessions P-value 
S1→S2 0.039655 
S1→S3 0.212659 
S2→S3 0.1596785 
S2→S4 <.0001 
S3→S4 0.002965 
S1→S4 0.031467 

 

 
Figure 6.2: Average V.O.T. /p/-Initial Words in Isolation of All Intermediate-Level Learners 
 
 

 

 

 

 

 

 

 

In Figure 6.2, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 55 milliseconds. At Session 2 and Session 3, negligible change is observed. At 

Session 4, negligible change is also observed. In addition, it appears that bilabial-initial stop 

consonant words in isolation are not significantly distinct from Session 1 to Session 4. The 

resulting change from Session 1 to Session 4 is 2 milliseconds, which is negligible.   
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In Table 6.2, a T-test is run to statistically test whether any of the individual sessions 

are distinctly different from one another.  

 
Table 6.2: T-test of P-initial Words in Isolation of All Intermediate-Level Learners 

Sessions P-value 
S1→S2 0.190324 
S1→S3 0.298554 
S2→S3 0.33399 
S2→S4 0.478015 
S3→S4 0.0898 
S1→S4 0.258478 

 

 
As shown in Table 6.2, Session 1 and Session 4 did not differ significantly. S4’s 

average was larger than any of the other sessions, but only marginally compared to S2. This 

means that the intermediate-level for bilabial-initial stop consonants did not change their 

production throughout the study and stayed rather consistent. This could support my claim 

that the intermediate-level may be more resilient to changing their production. 

In Table 6.3, a T-test was used to compare the two levels to one another at each 

session to statistically see whether or not the data are significantly produced differently for 

the beginner- or intermediate-level learners.  

 
Table 6.3: T-test of P-initial Words in Isolation of All Beginner-Level Learners Across 
Proficiency Levels 
 

Sessions P-value 
S1 LVL1→S1 LVL 2 0.309003 
S2 LVL1→S2 LVL 2 0.053951 
S3 LVL1→S3 LVL 2 0.1596785 
S4 LVL1→S4 LVL 2 0.1326595 
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 As shown in Table 6.3, there is a marginal difference between the production of the 

beginner-level, LVL1, and the intermediate-level, LVL2; however, the average V.O.T. for 

the intermediate-level was 52 msec. and 46 msec. for the beginner-level. With these 

observations, it may be assumed that proficiency level is not a factor in the change of the 

production of /p/-initial words in isolation. Next, I will look at /p/-initial words in carrier 

phrases in Figure 6.3. 

 

Figure 6.3: Average V.O.T. /p/-Initial Words in Carrier Phrases of All Beginner-Level 
Learners 
 

 

 

 

 

 

 

 

 
In Figure 6.3, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 48 milliseconds. At Session 2 and Session 3, negligible change is observed. At 

Session 4, striking change is observed. In addition, it appears that bilabial-initial stop 

consonant words in carrier phrases are significantly distinct from Session 1 to Session 4. The 

resulting change from Session 1 to Session 4 is 13 milliseconds, which is a great change.   

In Table 6.4, a T-test is run to test whether any of the individual sessions are different 

from one another. 
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Table 6.4: T-test of /p/-Initial Words in Carrier Phrases of All Beginner-Level Learners 
 

Sessions P-value 
S1→S2 0.393788 
S1→S3 0.330323 
S2→S3 0.4326335 
S2→S4 0.0023655 
S3→S4 0.002229 
S1→S4 0.0014155 

 

As shown in Table 6.4, there is significance difference in the production of /p/-initial 

stop consonants when compared to S4; however, S4 is the largest of all the production, 

therefore, it is further from the target-like production. Therefore, it seems that through time 

the beginner-level learners produced progressively larger V.O.T.s that are further from 

French-like production. Next, I will observe the intermediate-level learners in Figure 6.4. 

 

Figure 6.4: Average V.O.T. /p/-Initial Words in Carrier Phrases of All Intermediate-Level 
Learners 
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In Figure 6.4, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 58 milliseconds. At Session 2, moderate change is observed, and at Session 3, 

negligible change is observed. At Session 4, negligible change is observed. In addition, it 

appears that bilabial-initial stop consonant words in carrier phrases are not significantly 

distinct from Session 1 to Session 4. The resulting change from Session 1 to Session 4 is 2 

milliseconds, which is negligible.   

In Table 6.5, a T-test is run to statistically test whether any of the individual sessions 

are distinctly different from one another. 

 
Table 6.5: T-test of /p/-Initial Words in Carrier Phrases of All Intermediate-Level Learners 

 

Sessions P-value 
S1→S2 0.02724 
S1→S3 0.2984945 
S2→S3 0.1142045 
S2→S4 0.166897 
S3→S4 0.420892 
S1→S4 0.227285 

 

As noted for the /p/-initial words in isolation for all intermediate-level learners, the 

significance is limited. As shown in Table 6.5, the /p/-initial words in carrier phrases for all 

intermediate-level learners was only significantly different between S1 and S2. This trend of 

no significance for the intermediate-level may suggest that the intermediate-level is more 

resilient to change as compared to the beginner-level, as I had hypothesized.  

In Table 6.6, a T-test is used to compare the two levels to one another at each session 

to statistically see whether or not the data are produced significantly differently for the 

beginner- or intermediate-level learners.  
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As shown in Table 6.6, there is significant difference between how intermediate- and 

beginner-level learners produced /p/-initial words in carrier phrases at Sessions 1 and 3. 

However, there is no notable change for Session 4; therefore, the production of /p/-initial 

words in carrier phrases are produced similarly for both the intermediate- and beginner-level 

learners. What is increasingly interesting is that for both significances, the intermediate-level 

learners’ average VOT was greater than the beginner-level learners. This is interesting 

because it proposes that learning L2 production of French-like VOT may not decrease 

incrementally through time and may plateau at different points; in addition, non-native-like 

production of stop consonant VOT may reemerge, as discussed in the u-shaped development.  

 
Table 6.6: T-test Comparison of /p/-Initial Words in Carrier Phrases Across Proficiency 
Levels 
 

Sessions P-value 
S1 LVL1→S1 LVL 2 0.003295 
S2 LVL1→S2 LVL 2 0.192928 
S3 LVL1→S3 LVL 2 0.0362685 
S4 LVL1→S4 LVL 2 0.074867 

 

Proficiency level does seem to play some role in how the learners produce /p/-initial 

stop consonants in carrier phrases. Primarily I am observing whether S4 is significantly 

different between the two groups because in theory that is where they should have change the 

most, at the end. The tendency of the intermediate-level to remain more consistent in VOT 

duration across the fours session than the beginner-level tends to tell me that the significance 

patterns showing up are a result of the beginner-level’s inconsistency of production, i.e. their 

average VOTs where more apt to change than the intermediate-level learners’ averages.  

Overall, /p/-initial stop consonants are observed to be more consistently produced 

when produced by an intermediate-level speaker than a beginner-level speaker, no matter the 
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context of the word, whether it is in isolation or within a carrier phrase. This will be 

interesting to see whether this holds true for the other two places of articulation. Next, I will 

examine the alveolar place of articulation for words in carrier phrases and isolation across the 

two levels. 

 
Section 6.2.2: Alveolar-Initial Stop Consonants 
 

For alveolar-initial words in isolation, Figure 6.5 shows the average V.O.T. duration 

for learners who are at beginner-level proficiency (i.e., FR101). This is contrasted with 

Figure 6.6, which shows the average V.O.T. duration for learners who are at the 

intermediate-level proficiency (i.e., FR201). Recall that there are four learners from each 

proficiency level: F3/F4/F5/F6 in FR101 and F1/F2/F7/F8 in FR201.  

 

Figure 6.5: Average V.O.T. /t/-Initial Words in Isolation of All Beginner-Level Learners 

 

 

 

 

 

 

 

 

In Figure 6.5, the average V.O.T. for all learners is shown. At Session 1, the average 

V.O.T. was 55 milliseconds. At Session 2, negligible change is observed. At Session 3 and at 

Session 4, great change is shown. In addition, it appears that alveolar-initial stop consonant 
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words in isolation are significantly distinct from Session 1 to Session 4. The resulting change 

from Session 1 to Session 4 is 18 milliseconds, which is a great change.   

In Table 6.7, a T-test is run to statistically test whether any of the individual sessions 

are distinctly different from one another.  

 

Table 6.7: T-test of /t/-Initial Words in Isolation of All Beginner-Level Learners 
 

Sessions P-value 
S1→S2 0.371449 
S1→S3 0.132167 
S2→S3 0.05712 
S2→S4 0.000249 
S3→S4 0.059854 
S1→S4 0.0046855 

 

As shown in Table 6.7, the beginner-level learners produced significantly different 

VOTs for /t/-initial words in isolation between S2→S4 and S1→S4 as well as marginally 

different VOTs between S2→S3 and S3→S4. The duration of alveolar-initial stop consonant 

words in isolation or beginner-level learners was significantly different between Sessions 1 

and 4; therefore, the learners’ productions changed from the beginning of the study to the end 

of the study. However, this change was, as shown in Figure 6.4, an increase in the VOT; the 

alveolar-initial stop consonants became less French-like through time to Session 4. 

Therefore, it appears as though beginner-level learners’ production of alveolar-initial stop 

consonants was not facilitated by the audiovisual stimuli—at least, not in the negative VOT 

duration of French-like production. 

 Next, I will look at intermediate-level learners in isolation, as shown in Figure 6.6.  
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In Figure 6.6, the average V.O.T. for all intermediate-level learners is shown. At 

Session 1, the average V.O.T. was 62 milliseconds. At Session 2 and Session 3, negligible 

change is observed. At Session 4, negligible change is observed. In addition, it appears that 

alveolar-initial stop consonant words in isolation are significantly distinct from Session 1 to 

Session 4. The resulting change from Session 1 to Session 4 is 7 milliseconds, which is a 

moderate change.    

Figure 6.6: Average V.O.T. /t/-Initial Words in Isolation of All Intermediate-Level Learners 

 

 

 

 

 

 

 

 

In Table 6.8, a T-test indicates whether any of the individual sessions are distinctly 

different from one another.  

As shown in Table 6.8, the intermediate-level learners alone produced significantly 

different VOT values for alveolar-initial stop consonants in isolation between S1→S4. 

However, as shown in Figure 6.6, there was a gradual decrease in duration from S1 to S4; 

therefore, the VOT duration decreased from the beginning of the study to the end, where it 

became significantly different. This is important to note, because this would conform to the 

hypothesis that exposure to audiovisual stimuli would facilitate the acquisition of L2 target-

like production—in this case, French VOT—but the intermediate-level learner group was 
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comprised of three in the experimental group and one in the control group. Further analysis 

in the next section will provide individual variations and therefore answer whether or not part 

of this group conforms to the hypothesis 

 

Table 6.8: T-test of /t/-Initial Words in Isolation of All Intermediate-Level Learners 
 

Sessions P-value 
S1→S2 0.363968 
S1→S3 0.2437265 
S2→S3 0.4250725 
S2→S4 0.151888 
S3→S4 0.1473395 
S1→S4 0.0292625 

 

In Table 6.9, a T-test indicates whether or not the data are significantly produced 

differently for the beginner- or intermediate-level learners.  

 

Table 6.9: T-test Comparison of /t/-Initial Words in Isolation Across Proficiency Levels 

Sessions P-value 
S1 LVL1→S1 LVL 2 0.1181415 
S2 LVL1→S2 LVL 2 0.090229 
S3 LVL1→S3 LVL 2 0.2594625 
S4 LVL1→S4 LVL 2 <.0001 

 

As shown in Table 6.9, there is significant difference between how intermediate- and 

beginner-level learners produced /t/-initial words in isolation at Session 4. Therefore, the 

production of /t/-initial words in isolation are produced differently between the intermediate- 

and beginner-level learners; the beginner-level learners produced a much higher VOT 

duration (at 73ms) as compared to the intermediate-level learners (at 55ms). 
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Proficiency level does seem to play some role in how the learners produce /t/-initial 

stop consonants in isolation. Primarily, I am observing whether S4 is significantly different 

between the two groups because I predict that is where they should have changed the most, at 

the end. Still, the tendency of the intermediate-level to not deviate as much as the beginner-

level tends to tell me that the significance patterns showing up are a result of the beginner-

level’s inconsistency of production, i.e. their average VOTs where more apt to change than 

the intermediate-level learners’ averages. There may be other factors at work, too. I’ll 

comment on these later. 

  Next, I will look at /t/-initial words in carrier phrases in Figure 6.7. 

 
Figure 6.7: Average V.O.T. /t/-Initial Words in Carrier Phrases of All Beginner-Level 
Learners 
 

 

 

 

 

 

 

 

In Figure 6.7, the average V.O.T. for all beginner-level learners is shown. At Session 

1, the average V.O.T. was 61 milliseconds. At Session 2, moderate change is observed at and 

Session 3, great change is observed. At Session 4, negligible change is observed. 

In Table 6.10, a T-test is run to statistically test whether any of the individual sessions 

are distinctly different from one another.  
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As shown in Table 6.10, VOT duration for /t/-initial stop consonants in carrier 

phrases is significantly different for beginner-level learners at Session 2 when compared with 

Sessions 3 and 4. Session 1 and Session 4 do not show significant difference despite the 

visual suggestion otherwise in the chart. This is due to a great deal of deviation of individual 

values making of the averages. Therefore, the beginner-level learners produced more-or-less 

the same /t/ VOT duration at the beginning of the study as compared with the end of the 

study. Figure 6.8 shows /t/-initial stop consonant words in carrier phrases produced by 

intermediate-level learners. 

 
Table 6.10: T-test of /t/-Initial Words in Carrier Phrases of All Beginner-Level Learners 
 

Sessions P-value 
S1→S2 0.193637 
S1→S3 0.2219455 
S2→S3 0.037294 
S2→S4 0.0044805 
S3→S4 0.278685 
S1→S4 0.0894175 

 

Figure 6.8: Average V.O.T. /t/-Initial Words in Carrier Phrases of All Intermediate-Level 
Learners 
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In Figure 6.8, the average V.O.T. for all intermediate-level learners is shown. At 

Session 1, the average V.O.T. was 72 milliseconds. At Session 2 and Session 3, negligible 

change is observed. At Session 4, moderate change is observed. The resulting change from 

Session 1 to Session 4 is 1 millisecond, which is negligible.    

In Table 6.11, a T-test is run to statistically test whether any of the individual sessions 

are distinctly different from one another.  

Table 6.11: T-test of /t/-Initial Words in Carrier Phrases of All Intermediate-Level Learners 
 

Sessions P-value 
S1→S2 0.1829725 
S1→S3 0.035004 
S2→S3 0.175225 
S2→S4 0.2400315 
S3→S4 0.041388 
S1→S4 0.386337 

 

As shown in Table 6.11, VOT duration for /t/-initial stop consonants in carrier 

phrases is significantly different for intermediate-level learners at Session 3 when compared 

with Sessions 1 and 4. Session 1 and Session 4 do not show significant difference. Therefore, 

the intermediate-level learners produced more-or-less the same /t/ VOT duration at the 

beginning of the study as compared with the end of the study.  

In Table 6.12, a T-test is used to compare the two levels to one another at each 

session to statistically see whether or not the data are significantly produced differently for 

the beginner- or intermediate-level learners.  

As shown in Table 6.12, there is significant difference between how intermediate- 

and beginner-level learners produced /t/-initial words in carrier phrases at Sessions 1 and 2. 

Therefore, the production of /t/-initial words in carrier phrases are produced differently 
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between the intermediate- and beginner-level learners; the beginner-level learners produced a 

much lower VOT duration (at 61ms) as compared to the intermediate-level learners (at 

72ms). However, no notable difference is observed for alveolar-initial stop consonant words 

in carrier phrases at Sessions 1 and 4; therefore, the proficiency level does not seem to be a 

consistent factor to the degree of significance and variance for alveolar-initial stop consonant 

words in carrier phrases.  

 
Table 6.12: T-test Comparison of /t/-Initial Words in Carrier Phrases Across Proficiency 
Levels 
 

Sessions P-value 
S1 LVL1→S1 LVL 2 0.035004 
S2 LVL1→S2 LVL 2 0.0077735 
S3 LVL1→S3 LVL 2 0.3270505 
S4 LVL1→S4 LVL 2 0.394036 

 

Overall, /t/-initial stop consonants are observed to be more consistently produced by 

an intermediate-level speaker than a beginner-level speaker, no matter the context of the 

word, whether it is in isolation or within a carrier phrase. 

 
Section 6.2.3: Velar-Initial Stop Consonants 
 

For velar-initial words in isolation, Figure 6.9 shows the average V.O.T. duration for 

learners who are at beginner-level proficiency (i.e., FR101). This is contrasted with Figure 

6.10, which shows the average V.O.T. duration for learners who are at the intermediate-level 

proficiency (i.e., FR201). Recall that there are four learners from each proficiency level: 

F3/F4/F5/F6 in FR101 and F1/F2/F7/F8 in FR201.  

In Figure 6.9, the average V.O.T. for all beginner-level learners is shown. At Session 

1, the average V.O.T. was 67 milliseconds. At Sessions 2 and 3, negligible change is 
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observed. At Session 4, moderate change is shown. The resulting change from Session 1 to 

Session 4 is 7 milliseconds, which is a moderate change.   

In Table 6.13, a T-test indicates whether any of the individual sessions are distinctly 

different from one another.  

 

Figure 6.9: Average V.O.T. /k/-Initial Words in Isolation of All Beginner-Level Learners 

 

 

 

 

 

 

 

 

Table 6.13: T-test of /k/-Initial Words in Isolation of All Beginner-Level Learners 
 

Sessions P-value 
S1→S2 0.104454 
S1→S3 0.3825905 
S2→S3 0.1729305 
S2→S4 0.0247665 
S3→S4 0.1101685 
S1→S4 0.1538005 

 

As shown in Table 6.13, the only significant difference in VOT duration of /k/-initial 

stop consonant words in isolation produced by beginner-level learners was at Sessions 2 and 

4. However, no significant difference is observed for S1 and S4; therefore, the beginner-level 
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students produced velar-initial stop consonant words the same at the beginning of the study 

compared with at the end of the study. Figure 6.10 shows velar-initial stop consonant words 

in isolation for intermediate-level learners. 

In Figure 6.10, the average V.O.T. for all intermediate-level learners is shown. At 

Session 1, the average V.O.T. was 76 milliseconds. At Sessions 2 negligible change is 

observed. At Session 4 and Session 4, moderate change is shown. 

 

Figure 6.10: Average V.O.T. /k/-Initial Words in Isolation of All Intermediate-Level 
Learners 
 

 

 

 

 

 

 

 

In Table 6.14, a T-test indicates whether any of the individual sessions are distinctly 

different from one another.  

As shown in Table 6.14, no session is distinctly different from the other; therefore, 

the intermediate-level learners produced velar-initial stop consonant words roughly the same 

from S1 to S4. This supports my hypothesis that the intermediate-level learners are more 

resilient to change and thus their VOT of velar-initial stop consonant words is more 

consistently produced over the four sessions with very minimal change.  
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Table 6.14: T-test of /k/-Initial Words in Isolation of All Intermediate-Level Learners 
 

Sessions P-value 
S1→S2 0.2820085 
S1→S3 0.193828 
S2→S3 0.08475 
S2→S4 0.4094245 
S3→S4 0.170392 
S1→S4 0.405561 

 

In Table 6.15, a T-test is used to compare the two levels to one another at each 

session to statistically see whether or not the data are significantly produced differently for 

the beginner- or intermediate-level learners.  

 

Table 6.15: T-test Comparison of /k/-Initial Words in Isolation Across Proficiency Levels 
 

Sessions P-value 
S1 LVL1→S1 LVL 2 0.039988 
S2 LVL1→S2 LVL 2 0.0003745 
S3 LVL1→S3 LVL 2 0.133517 
S4 LVL1→S4 LVL 2 0.341714 

 

As shown in Table 6.15, there is significant difference between how intermediate- 

and beginner-level learners produced /k/-initial words in isolation at Sessions 1 and 2. At 

Session 4, the production of /k/-initial words in isolation are not produced differently 

between the intermediate- and beginner-level learners; the beginner-level learners produced a 

slightly lower VOT duration (at 74ms) as compared to the intermediate-level learners (at 

78ms). As was observed for other POAs, VOT for /t/-initial stop consonant words in isolation 

is more stable for intermediate-level learners than for beginner level learners with very 

minimal change.  
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 Turning to velar-initial stop consonant words in carrier phrases, the beginner-level 

learners are shown in Figure 6.11.  

In Figure 6.11, the average V.O.T. for all beginner-level learners is shown. At 

Session 1, the average V.O.T. was 77 milliseconds. At Sessions 2, great change in VOT is 

observed and at Session 3, negligible change is observed. At Session 4, moderate change is 

shown. 

In Table 6.16, a T-test determines whether any of the individual sessions are 

distinctly different from one another.  

 

Figure 6.11: Average V.O.T. /k/-Initial Words in Carrier Phrases of All Beginner-Level 
Learners 
 
 

 

 

 

 

 

 

 
As shown in Table 6.16, Session 1 is significantly different from Session 2. However, 

for S1 and S4, no significant change in the VOT of velar-initial stop consonant words is 

observed; therefore, the beginner-level learners produced velar-initial stop consonant words 

roughly the same from S1 to S4.  
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Table 6.16: T-test of /k/-Initial Words in Carrier Phrases of All Beginner-Level Learners 
 

Sessions P-value 
S1→S2 0.048009 
S1→S3 0.069655 
S2→S3 0.382394 
S2→S4 0.066028 
S3→S4 0.1186055 
S1→S4 0.2428765 

 

Turning now to velar-initial stop consonant VOT for intermediate-level learners in 

carrier phrases, Figure 6.12 shows the average duration across the four different sessions.  

 

Figure 6.12: Average V.O.T. /k/-Initial Words in Carrier Phrases of All Intermediate-Level 
Learners 
 

 

 

 

 

 

 

 

 

In Figure 6.12, the average V.O.T. for all intermediate-level learners is shown. At 

Session 1, the average V.O.T. was 81 milliseconds. At Sessions 2, and at Session 3, moderate 

change is observed. At Session 4, negligible change is shown.  
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In Table 6.17, a T-test is run to statistically test whether any of the individual sessions 

are distinctly different from one another.  

 
Table 6.17: T-test of /k/-Initial Words in Carrier Phrases of All Intermediate-Level Learners 
 

Sessions P-value 
S1→S2 0.1052725 
S1→S3 0.0091045 
S2→S3 0.1164595 
S2→S4 0.2553705 
S3→S4 0.295187 
S1→S4 0.0301285 

 

As shown in Table 6.16, Session 1 is different from Session 3. S1 and S4 are also 

significantly different and thus the change in the VOT of velar-initial stop consonant words is 

observed; therefore, the intermediate-level learners produced velar-initial stop consonant 

words distinctly different VOTs for velar-initial stop consonants from S1 to S4.  

In Table 6.18, a T-test compares the two levels to one another at each session to see 

whether or not the data are significantly produced differently for the beginner- or 

intermediate-level learners.  

 
Table 6.18: T-test Comparison of /k/-Initial Words in Carrier Phrases Across Proficiency 
Levels 
 

Sessions P-value 
S1 LVL1→S1 LVL 2 0.3340515 
S2 LVL1→S2 LVL 2 0.0040595 
S3 LVL1→S3 LVL 2 0.1052725 
S4 LVL1→S4 LVL 2 0.3413955 

 

As shown in Table 6.18, there is significant difference between how intermediate- 

and beginner-level learners produced /k/-initial words in carrier phrases at Session 2 but no 
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other session. Therefore, the production of /k/-initial words in carrier phrases are produced 

differently between the intermediate- and beginner-level learners; the beginner-level learners 

produced a much lower VOT duration (at 77ms) as compared to the intermediate-level 

learners (at 81ms). However, no notable difference is observed for velar-initial stop 

consonant words in carrier phrases at Sessions 1 and 4; therefore, the proficiency level does 

not seem to be a consistent factor to the degree of significance and variance for velar-initial 

stop consonant words in carrier phrases.  

Overall, /k/-initial stop consonants are observed to be more stable when produced by 

an intermediate-level speaker than a beginner-level speaker, no matter the context of the 

word, whether it is in isolation or within a carrier phrase. Interestingly, although not a 

significant difference, Figure 6.10, shows the hypothesis of a decrease in VOT over time; 

however, the students in the intermediate-level were not comprised solely of students in the 

experimental group but of both: three were in the experimental and one was in the control 

group. Further individual analysis is conducted in a future section to see whether or not 

individual variation can attest to this hypothesis. 

 
Section 6.2.4: Summary 
 
 Recall the questions proposed at the beginning of this chapter: 

1. Which group shows more progression towards French-like VOT in production, across 

sessions, beginner-levels, or intermediate-levels?  

2. Is there a noticeable difference between VOT in words produced in isolation versus in 

carrier phrases?  

3. Do we see a continuous, linear progression in French-like VOT through time, or is the 

change plateaus in this progression between Sessions 1 and 4?  
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In the previous section, questions 2 and 3 were discussed.  

We do see a change in VOT, but not exactly as I had predicted; sometimes, VOT 

becomes greater through time. In addition, there was not any noticeable difference between 

VOT in words produced in isolation versus in carrier phrases—both showed a tendency 

towards greater VOT across the sessions.  

In addition, proficiency level does seem to play somewhat of a role in the production 

VOTs of stop consonants. Table 6.19 shows the places of articulation and context in which 

VOT production was significantly different between S1, the beginning of the study, and S4, 

the end of the study.  

Specifically bilabial-initial stop consonants show the highest degree of difference 

between the two proficiency levels. One the one hand, the beginner-level learners produced 

significantly different bilabial-initial stop consonant words in isolation and in carrier phrases, 

and on the other, the intermediate-level learners produced bilabial-initial stop consonant 

words in isolation and in carrier phrases without too much variety, i.e. the VOT duration for 

bilabial-initial stop consonant words in isolation and in carrier phrases was not distinct from 

Session 1 to Session 4.  

 

Table 6.19: S1→S4 Proficiency Level Significance Comparison 

  Proficiency Level 1 Proficiency Level 2 

  Isolation Carrier 
Phrase Isolation Carrier 

Phrase 
Bilabial-Initial Yes Yes No No 
Alveolar-Initial Yes No Yes No 

Velar-Initial No No No Yes 
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What is most interesting was the intermediate-group remained more-or-less stable and 

more resilient to the change; however, this is not to be mistaken for a more French-like VOT 

production. In all the cases, the intermediate-level learners produced higher VOT values but 

remained more stable with minimal change, whereas, the beginner-level learners were more 

unsystematic.  

Next, I will look at the experimental group individually and the proficiency levels of 

the learners within. Therefore, I will segment the experimental group to see if there is a 

similar pattern of a resistance by the intermediate-level learners and a greater degree of 

variability by the beginner-level.  

 
Section 6.3: A Closer Look at the Experimental Group Only 
 
 In this section, I will explore whether or not the proficiency level impacted the overall 

averages of the experimental group’s VOT. In order to do this, I took the five experimental 

group learners (F1, F2, F3, F6, and F7) and split them up according to their proficiency level. 

Thus, I had an experimental group comprised of two beginner-level learners (F3 and F6) and 

three intermediate-level learners (F1, F2, and F7). In the previous section, proficiency level 

appeared to have some impact on the VOT production of the learners, specifically their 

resilience to change, i.e. remaining more-or-less stable across the different sections. In this 

section, we will see if this is a trend of the intermediate-level learners in the experimental 

group. This section seeks to answer the following question: Does audiovisual stimuli 

exposure facilitate the acquisition of L2 production aspects, namely VOT duration and is this 

facilitated more by a specific proficiency level? For the sake of limits, I will not give as 

minute details as prior chapters had, but rather give a comparison chart followed by the 

analyses of the t-tests conducted. Figure 6.13 shows the /p/-initial words in isolation for the 
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beginner-level experimental group learners as well as intermediate-level experimental group 

learners.  

 

Figure 6.13: Comparing Beginner-Level Experimental Group Learners’ /p/-Initial Words in 
Isolation to the Intermediate-Level Experimental Group Learners 
 

 

 

 

 

 

 

 

 

As shown in Figure 6.13, the intermediate-level experimental group learners’ /p/-

initial averages for words in isolation remained between 51ms and 57ms; whereas, the 

beginner-level experimental group learners /p/-initial averages for words in isolation 

remained between 44ms and 63ms. This means that the intermediate-level learners’ averages 

for bilabial-initial words vary 6ms across the sessions and the beginner-level learners’ 

averages for bilabial-initial words varies 19ms. This difference in variation seems to mean 

that the way that the intermediate-level learners produced /p/-initial words in isolation is 

significantly different than the way the beginner-level learners produced /p/-initial words in 

isolation. A T-test was conducted on the averages of all four sessions across the two 

proficiency levels, which reports a p-value of less than .05 (more accurately- 0.034151). This 
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means that the way the beginner-level learners produced /p/-initial words in isolation was 

indeed statistically different from the intermediate-level learners. 

It cannot be assumed that either one produced the “more-French-like” production of 

/p/-initial words in isolation because, on the one hand, we have the beginner-level learners 

who produced some shorter VOT values, however, the variation was greater, and on the other 

hand we have the intermediate-level learners who produced longer VOT values but had less 

variation. Either way, this does seem to show that there is a resistance to change at the 

intermediate level. Next, /p/-initial words in carrier phrases are evaluated in Figure 6.14.  

 As shown in Figure 6.14, the intermediate-level experimental group learners’ /p/-

initial averages for words in carrier phrases remained between 50ms and 59ms; whereas, the 

beginner-level experimental group learners /p/-initial averages for words in carrier phrases 

remained between 45ms and 65ms. This means that the intermediate-level learners’ averages 

for bilabial-initial words vary 9ms across the sessions and the beginner-level learners’ 

averages for bilabial-initial words varies 20ms. This difference in variation seems to mean 

that the way that the intermediate-level learners produced /p/-initial words in carrier phrases 

is significantly different than the way the beginner-level learners produced /p/-initial words 

in carrier phrases. A T-test was conducted on the averages of all four sessions across the two 

proficiency levels, which reports a p-value of less than .05 (more accurately- 0.0094365). 

This means that the way the beginner-level learners produced /p/-initial words in isolation 

was indeed statistically different from the intermediate-level learners. 

As was the case aforementioned, it cannot be assumed that either one produced the 

“more-French-like” production of /p/-initial words in isolation because, on the one hand, we 

have the beginner-level learners who produced some shorter VOT values, however, the 

variation was greater, and on the other hand we have the intermediate-level learners who 
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produced longer VOT values but had less variation. Either way, this does seem to show that 

there is a resistance to change at the intermediate level.  

 
Figure 6.14: Comparing Beginner-Level Experimental Group Learners’ /p/-Initial Words in 
Carrier Phrases to the Intermediate-Level Experimental Group Learners 
 

 

 

 

 

 

 

 

 

In summary, for /p/-initial words in any context, whether it is in isolation or within 

carrier phrases, beginner-level learners and intermediate-level learners show different trends: 

the beginner-level learners show more variety in averages across the four sessions but shorter 

VOT averages at different sessions and the intermediate-level learners show more 

consistency but longer VOT averages. It is does appear that the intermediate-level learners 

are more resilient or more unlikely to change their VOT duration as shown throughout the 

study. 

Turning to alveolar place of articulation, words in isolation were examined across the 

fours sessions by proficiency level, as shown in Figure 6.15.  
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Figure 6.15: Comparing Beginner-Level Experimental Group Learners’ /t/-Initial Words in 
Isolation to the Intermediate-Level Experimental Group Learners 
 

 

 

 

 

 

 

 

 

As shown in Figure 6.15, the intermediate-level experimental group learners’ /t/-

initial averages for words in isolation remained between 56ms and 61ms; whereas, the 

beginner-level experimental group learners /t/-initial averages for words in isolation 

remained between 50ms and 72ms. This means that the intermediate-level learners’ averages 

for alveolar-initial words vary 5ms across the sessions and the beginner-level learners’ 

averages for alveolar-initial words varies 22ms. This difference in variation seems to mean 

that the way that the intermediate-level learners produced /t/-initial words in isolation is 

significantly different than the way the beginner-level learners produced /t/-initial words in 

isolation. A T-test was conducted on the averages of all four sessions across the two 

proficiency levels, which reports a p-value of more than .05 (more accurately- 0.1549635). 

This means that the way the beginner-level learners produced /t/-initial words in isolation 

was not statistically different from the intermediate-level learners. However, the reasoning 

for this could be attributed to the beginner-level learners long S4 value, which brings the 

average of all four sessions up to 54ms; whereas the intermediate-level learners average for 
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S1-S4 was 58ms. Thus, it was shown to be insignificant. If I simply compare S4 values, to 

answer where or not they were significantly different at the end of the study; the p-value is 

less than .05, which means they are significant from one another. In other terms, the way the 

intermediate-level learners produced alveolar-initial stop consonant words in isolation was 

indeed different from the way the beginner-level learners’ production.  

In addition, although very minute, the intermediate-level learners conformed to the 

hypothesis. Their VOT values became smaller from S1 to S4, wherein S1 was the longest 

value and S4 was the shortest. This is important to note but the difference from S1 to S4, 

5ms, is only a slight change and thus could or could not be contributed to the audiovisual 

stimuli. In addition, the intermediate-level learners did remain more consistent in their 

production of /t/-initial stop consonant words in isolation than the beginner-level learners.  

Looking at alveolar-initial stop consonant words in carrier phrases across the four 

sessions by the experimental group, Figure 6.16 shows the average VOTs.  

As shown in Figure 6.16, the intermediate-level experimental group learners’ /t/-

initial averages for words in carrier phrases remained between 65ms and 73ms; whereas, the 

beginner-level experimental group learners /t/-initial averages for words in carrier phrases 

remained between 58ms and 78ms. This means that the intermediate-level learners’ averages 

for alveolar-initial words vary 8ms across the sessions and the beginner-level learners’ 

averages for alveolar-initial words varies 20ms. This difference in variation seems to mean 

that the way that the intermediate-level learners produced /t/-initial words in carrier phrases 

is significantly different than the way the beginner-level learners produced /t/-initial words in 

carrier phrases. A T-test was conducted on the averages of all four sessions across the two 

proficiency levels, which reports a p-value of less than .05 (more accurately- 0.009708). This 
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means that the way the beginner-level learners produced /t/-initial words in carrier phrases 

was indeed statistically different from the intermediate-level learners.  

 

Figure 6.16: Comparing Beginner-Level Experimental Group Learners’ /t/-Initial Words in 
Carrier Phrases to the Intermediate-Level Experimental Group Learners 
 

 

 

 

 

 

 

 

 

As was the case, aforementioned, it cannot be assumed that either one produced the 

“more-French-like” production of /t/-initial words in carrier phrases because, on the one 

hand, we have the beginner-level learners who produced some shorter VOT values, however, 

the variation was greater, and on the other hand we have the intermediate-level learners who 

produced longer VOT values but had less variation. Either way, this does seem to show that 

there is a resistance to change at the intermediate level.  

In summary, for /t/-initial words in any context, whether it is in isolation or within 

carrier phrases, beginner-level learners and intermediate-level learners show different trends: 

the beginner-level learners show more variety in averages across the four sessions but shorter 

VOT averages at different sessions and the intermediate-level learners show more 

consistency but longer VOT averages. It is does appear that the intermediate-level learners 
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are more resilient or more unlikely to change their VOT duration as shown throughout the 

study. 

Turning to velar place of articulation, words in isolation were examined across the 

fours sessions by proficiency level, as shown in Figure 6.17. 

 

Figure 6.17: Comparing Beginner-Level Experimental Group Learners’ /k/-Initial Words in 
Isolation to the Intermediate-Level Experimental Group Learners 
 
 
 

 

 

 

 

 

 

As shown in Figure 6.15, the intermediate-level experimental group learners’ /k/-

initial averages for words in isolation remained between 73ms and 81ms; whereas, the 

beginner-level experimental group learners /k/-initial averages for words in isolation 

remained between 60ms and 86ms. This means that the intermediate-level learners’ averages 

for velar-initial words vary 8ms across the sessions and the beginner-level learners’ averages 

for velar-initial words varies 26ms. This difference in variation seems to mean that the way 

that the intermediate-level learners produced /k/-initial words in isolation is significantly 

different than the way the beginner-level learners produced /k/-initial words in isolation. A T-

test was conducted on the averages of all four sessions across the two proficiency levels, 

which reports a p-value of more than .05 (more accurately- <.0001). 
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It cannot be assumed that either one produced the “more-French-like” production of 

/k/-initial words in isolation because, on the one hand, we have the beginner-level learners 

who produced some shorter VOT values, however, the variation was greater, and on the other 

hand we have the intermediate-level learners who produced longer VOT values but had less 

variation. Either way, this does seem to show that there is a resistance to change at the 

intermediate level. Next, /k/-initial words in carrier phrases are evaluated in Figure 6.18.  

As shown in Figure 6.18, the intermediate-level experimental group learners’ /k/-

initial averages for words in carrier phrases remained between 71ms and 83ms; whereas, the 

beginner-level experimental group learners /k/-initial averages for words in carrier phrases 

remained between 88ms and 58ms. This means that the intermediate-level learners’ averages 

for velar-initial words vary 11ms across the sessions and the beginner-level learners’ 

averages for velar-initial words varies 30ms. This difference in variation seems to mean that 

the way that the intermediate-level learners produced /k/-initial words in carrier phrases is 

significantly different than the way the beginner-level learners produced /k/-initial words in 

carrier phrases. A T-test was conducted on the averages of all four sessions across the two 

proficiency levels, which reports a p-value of more than .05 (more accurately- 0.0769955). 

This means that the way the beginner-level learners produced /t/-initial words in isolation 

was not statistically different from the intermediate-level learners.  

As was the case, aforementioned, it cannot be assumed that either one produced the 

“more-French-like” production of /k/-initial words in carrier phrases because, on the one 

hand, we have the beginner-level learners who produced some shorter VOT values, however, 

the variation was greater, and on the other hand we have the intermediate-level learners who 

produced longer VOT values but had less variation. Either way, this does seem to show that 

there is a resistance to change at the intermediate level.  
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Figure 6.18: Comparing Beginner-Level Experimental Group Learners’ /k/-Initial Words in 
Carrier Phrases to the Intermediate-Level Experimental Group Learners 
 
 
 
 

 

 

 

 

 

 

In summary, for /k/-initial words in any context, whether it is in isolation or within 

carrier phrases, beginner-level learners and intermediate-level learners show different trends: 

the beginner-level learners show more variety in averages across the four sessions but shorter 

VOT averages at different sessions and the intermediate-level learners show more 

consistency but longer VOT averages. It is does appear that the intermediate-level learners 

are more resilient or more unlikely to change their VOT duration as shown throughout the 

study. To summarize Section 6.2.3, Table 6.20 synthesizes the results.  

As Table 6.20 shows, for all POAs and contexts, with exception to velar-initial words 

in carrier phrases, the proficiency level appears to have significance in the production of 

VOT. For all cases where there was significant difference between the beginner-level and the 

intermediate-level, it was always shown that the intermediate level was more stable and had a 

lesser degree of variation in their production of VOTs and that the beginner-level had more 

variety in their VOTs of stop consonants but their VOTs were shorter than the intermediate-

level’s in some sessions. 
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Table 6.20: A Recapitulation of the Significance of Proficiency Level on L2 VOT Production 

  Isolation Carrier 
Phrases 

Bilabial-
Initial Yes Yes 

Alveolar-
Initial Yes Yes 

Velar-
Initial Yes No 

 

It should also be noted that for each S4 for each POA, with exception to velar-initial 

words in carrier phrases, and context, the beginner-level’s VOTs were always longer than the 

intermediate’s. This is important because, although the beginner-level learners did have 

shorter VOT values at some sessions, it was never noted at S4, with the exception of 1ms for 

/k/-initial words in carrier phrases.  

 
Section 6.4: A Closer Look at Selected Individuals 
 

In this section, I will look at individuals who showed characteristics of the hypothesis 

of audiovisual stimuli exposure facilitating the acquisition of L2 phonological aspect, i.e., 

voice-onset time. In addition, I will present individuals who showed selected support of the 

hypothesis, as well as individuals who showed evidence contra to the hypothesis. Also, if 

there are any individuals in the control group who showed characteristics of a decreasing 

VOT over time, I will present them, as they were not exposed to the audiovisual stimuli. I do 

this in order to compare similar results despite the different stimuli environments. 
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Section 6.4.1: F1 

Speaker F1, a participant of the experimental group, is an intermediate-level learner 

who showed a lowering of VOT for /k/-initial words in carrier phrases, as shown in Figure 

6.19.  

 

Figure 6.19: Average VOT of /k/-Initial Words in Carrier Phrases for F1 

 

 

 

 

 

 

 

 

As shown in Figure 6.19, F1’s VOT duration of /k/-initial words in carrier phrases is 

significantly different at S4 compared with S1. In addition, there is a gradual decrease across 

all four sessions. This supports to my hypothesis that audiovisual stimuli facilitates the 

acquisition of L2 production of French VOT, and that the values at S4 are significantly 

different from at S1. In Table 6.21, an overview of the speaker’s VOT significance is shown. 

In Table 6.21, bilabial-initial words in isolation and alveolar-initial words in isolation 

are shown to have lower VOT values at S4 at S1, however, as noted in the footnote, the 

decrease in VOT is not incremental, i.e., there is one session that is higher in between S1 and 

S4. This is important to note, however, at the end of the study, their production was 

significantly different at S4 than at S1.  
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Table 6.21: F1’s VOT Values Supporting the Audiovisual Stimuli Hypothesis 

 Isolation Carrier Phrases 

Bilabial-Initial Yes* No 

Alveolar-Initial Yes** No 

Velar-Initial No Yes 

 
*S3 is higher 
**S2 is higher 
 

Therefore, it seems as though F1 has benefited from the audiovisual stimuli exposure 

but not equally across all POAs or contexts. Although, it cannot be proven that the 

audiovisual stimuli is the cause of this change from S1 to S4 without further testing.  

There were a few cases where S4 displayed shorter VOT’s than that of S1 but as was 

the case with bilabial- and alveolar-initial words for F1, S2 or S3 had longer VOT’s and 

therefore there was not an incremental decrease from S1 to S4. In Table 6.22, an overview of 

the individuals in the experimental group is shown. 

As shown in Table 6.22, the experimental group learners showed a decrease from S1 

to S4 in several contexts and POAs. It is important to note the bold-faced cells (F6 and F1 in 

carrier phrases for velar-initial stop consonant words) support the hypothesis. F3 showed the 

most demonstrated S4 results with lower VOTs than at S1. However, all of the changes were 

non-linear, i.e., as shown in Figure 6.20, the VOT durations for became greater at S2 than at 

S1 and at S3 the VOT durations became shorter than at the preceding two sessions.  
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Table 6.22: Experimental Individuals Supporting the Audiovisual Stimuli Hypothesis 

  Isolation Carrier Phrases 

F1 

Bilabial-Initial Yes* No 

Alveolar-Initial Yes* No 

Velar-Initial No Yes 

F2 

Bilabial-Initial No No 

Alveolar-Initial Yes* No 

Velar-Initial Yes* No 

F3 

Bilabial-Initial Yes* Yes* 

Alveolar-Initial No Yes* 

Velar-Initial Yes* Yes* 

F61 

Bilabial-Initial Yes* No 

Alveolar-Initial No No 

Velar-Initial Yes* Yes 

F7 

Bilabial-Initial No No 

Alveolar-Initial No Yes* 

Velar-Initial No Yes* 

 

*Indicates non-incremental decrease; however, S4 is indeed shorter than S1 for each 
highlighted.  
1F6 was not available for S4; therefore, S3 was her last test. In lieu of S4, S3 was used. 
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Figure 6.20: Average VOT of /p/-Initial Words in Carrier Phrases for F3 

 

 

 

 

 

 

 

 

An example of this phenomenon may be seen for speaker F3, a participant of the 

experimental group who was enrolled in FR101, in Figure 6.20. This speaker’s VOT values 

for bilabial-initial words are lower at S4 than at S1, although this is a non-significant change. 

Further complicating the picture, her values at S2 are in fact greater than S1, so a rise in 

VOT values across sessions.  

 

Figure 6.21: Average VOT of /t/-Initial Words in Carrier Phrases for F7 
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Then at session three (S3) we again see shorter VOT values, which then rise slightly 

than again at S4. A second example, with speaker F7, a participant of the experimental group 

who was enrolled in FR201, is shown of this in Figure 6.21. 

As shown in Figure 6.21, this speaker’s VOT values for alveolar-initial words are 

lower at S4 than at S1. Further complicating the picture, her values at S2 are in fact lower 

than S1. Then at S3, we see greater VOT values, which then decrease than again at S4. 

 

Section 6.4.2: F6 

Turning now to one additional individual in the experimental group, who was 

enrolled in FR101, and whose VOT was constantly lower than all of the other participants, 

we may examine speaker F6. The values for this learner were extremely short when 

compared to the rest of the participants. This is shown in Figure 6.22.  

As shown in Figure 6.22, F6 shows a considerably shorter VOT duration for all 

sessions and, with an exception to S1, considerably limited variation, as shown with the short 

error bars. F6 is somewhat special in comparison to the other learners included in this study. 

Specifically, F6’s language background is Tagalog, as her mother spoke it as her L1. As 

noted by Cheng, 2013, there are no aspirated stops in Tagalog (196). In addition, the 

Essential Tagalog Grammar: A Reference for Learners of Tagalog note that voiceless stops 

are not aspirated, “that is, there is no puff of air after them” (18). Bowen (1965) also support 

that aspiration is absent in Tagalog (150). Morrow, in his Filipino pronunciation guide states 

that, “[voiceless stop consonants in Filipino] are not as explosive.”  

Turning to the individual learners who were in the control group, Table 6.23 

summarizes those individuals who showed a trend toward a decreasing VOT values across 

sessions even though there was not any exposure to the audiovisual stimuli.   
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Figure 6.22: Example of F6’s VOT 

 

 

 

 

 

 

 
 
 
 

Table 6.23: Control Group Individuals with Decreasing VOT from S1 to S4 

  Isolation Carrier Phrases 

F4 

Bilabial-Initial No No 

Alveolar-Initial No No 

Velar-Initial No No 

F5 

Bilabial-Initial No No 

Alveolar-Initial No No 

Velar-Initial Yes* No 

F8 

Bilabial-Initial No Yes 

Alveolar-Initial Yes* No 

Velar-Initial Yes* Yes 

 

As shown in Table 6.23, the control group individuals, for the most part, did not show 

a VOT value decrease from S1 to S4, with exception to F8, whose velar-initial stop 
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consonant words in carrier phrases did show this decrease across the four sessions. In 

addition, F8’s VOT for alveolar-initial and velar-initial stop consonant words in isolation did 

decrease from S1 to S4 but non-incrementally decreased, i.e., S2 and S3 either increased or 

decreased. However, for the most part, the control group seems to not decrease their VOTs 

for any POA.  

 

Section 6.4.3: F8 

To look at F8, individually, Figure 6.20 shows the velar-initial stop consonants in 

carrier phrases. This is important because it shows that even learners who are not exposed to 

the audiovisual stimuli can decrease their VOT duration incrementally due other factors. 

 

Figure 6.23: Average V.O.T. for /k/-Initial Words in Carrier Phrases 

 

 

 

 

 

 

 

 

As shown in Figure 6.23, F8’s VOT for velar-initial words in carrier phrases 

incrementally decreases, or become shorter, as the sessions progressed, wherein S4 was the 

shortest and S1 was the longest. This is extremely important to note because this would be 

the perfect picture for the experimental group, who were exposed to the audiovisual stimuli, 
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but F8 was not exposed to the stimuli; however, it would be negligible to think that a 

participant of the control group’s VOT could not have decreased linearly being that they are 

learning French and thus this decrease can be attributed to their learning the language in 

class.   

 
Section 6.5: Summary 
 
 Recall the previous question proposed at the beginning of the chapter.  

1. Which group shows more progression towards French-like VOT in production, across 

sessions, beginner-levels, or intermediate-levels?  

2. Is there a noticeable difference between VOT in words produced in isolation versus in 

carrier phrases?  

3. Do we see a continuous, linear progression in French-like VOT through time, or does 

the change plateau in this progression between Sessions 1 and 4?  

While the beginner-level learners showed more of a decrease across the four sessions, 

their variability was not as predictable, i.e. non-linear. Sessions 2 and 3 were shown with 

unpredictable VOT durations. The intermediate-level learners showed more consistent VOT 

values across all sessions with minimal variance; however, their average VOTs for stop 

consonants were higher than the beginner-level learners’ average VOTs. In isolation, the 

average VOT for all stop consonants was considerably greater than VOTs in carrier phrases. 

This can be contributed to careful vs. fast/casual speech. Words in insolation are produced 

more carefully because it is the only element being recorded; whereas, the words in carrier 

phrases are produced more naturally in fast/casual speech because the token is embedded and 

less obvious to the speaker. Finally, we note that the progression is plateaus for the 

intermediate-level learners for all places of articulation, particularly in carrier phrases.  
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CHAPTER VII 

DISCUSSION & CONCLUSION 

Section 7.1: Summary 

 In this paper, I analyzed the acquisition of L2 target-like production of stop consonant 

VOT produced by L1 English learners of French. The main goal was to examine whether 

French-like aspiration could be facilitated by the exposure to audiovisual stimuli. As such, 

the macro-group was divided into two sub-groups: those who were exposed to audiovisual 

stimuli in the form of a series of short French language videos, and those who were not 

exposed to these stimuli. Measurements of word-initial voiceless stop consonants were taken 

from these learners’ pronunciations of French words at four different times during the 

semester (Sessions one through four). 

At the macro level, as an undifferentiated group, the learners showed no significant 

change in VOT duration for alveolar-initial and velar-initial voiceless stop consonants in 

isolation or in carrier phrases from Session 1 to Session 4. Bilabial-initial voiceless stop 

consonants in isolation and in carrier phrases both showed significant change from Session 1 

to Session 4; however, the result was that the VOT duration at S4 was greater than at S1, 

indicating that the target-like production of French /p/-initial words was not acquired or 

learned.  

 Looking closer at the control group (the group which had no audiovisual stimuli), no 

significant change was noted between S1 and S4 for any place of articulation, in any context. 

Therefore, it appears as though the control group, as a whole, produced non-target-like 

French VOTs consistently throughout the study. In addition, it was noted that contrary to 

prediction, context of pronunciation (words produced in list format vs. in carrier phrases) did 

not seem to play an active role in shortened VOT through time. Also, the control group’s 
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production of consonants actually increased through time, across sessions, for some learners 

and in general became more aspirated than the initial S1 VOT.  

For the experimental group, as a whole, a significant change in VOT duration 

between S1 and S4 was noted for p-initial words in carrier phases and k-initial words in 

isolation. However, this change results in a more English-like pronunciation and less French-

like pronunciation in terms of aspiration where VOT rose through time. No significant 

change in VOT duration for t-initial words was noted in either context. Much like the control 

group, the experimental group’s production of stop consonants increase through time, across 

the sessions, for some learners and in general becomes more aspirated than the initial S1 

VOT. Contrary to the hypothesis, the experimental group’s VOT values did not change from 

exposure to the audiovisual stimuli, as a whole.  

Then, I looked at the groups according to their proficiency level at the macro level 

and found that this showed more significance in terms of VOT duration changes from S1 to 

S4. For beginner-level learners, in both the control and experimental groups, VOT duration 

changed significantly from S1 to S4 at the following places of articulation and contexts: 

bilabial-initial words in isolation and in carrier phrases and alveolar-initial words in isolation.  

However, these changes were for also towards greater VOT value at S4 for each POA and, 

therefore, the change was not toward a target-like production of stop consonant VOT. 

Therefore, the beginner-level learners, as a whole, showed no significant change in stop 

consonant VOT toward the target-like production.  

For intermediate-level learners, in both the control and experimental groups 

(undifferentiated), VOT duration changes significantly from S1 to S4 at the following places 

of articulation and contexts: alveolar-initial words in isolation and velar-initial words in 
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carrier phrases. For both of these places of articulation, the change from S1 to S4 was a 

decrease in duration, therefore, the production become more French-like.  

However, because the intermediate-level learner group was comprised of participants 

who were in both the control and experimental groups, it was important to look more closely 

at the experimental group only by proficiency level, to see if a similar trend appeared. 

Therefore, for alveolar-initial words in isolation, it was found that the intermediate-level 

learners of the experimental group did decrease their VOT duration from S1 to S4. Although 

it was noted that it was not a significant change from S1 to S4, it was still a step toward more 

French-like production. For velar-initial words in carrier phrases, it was found that the 

intermediate-level learners of the experimental group did decrease their VOT duration from 

S1 to S4, however it was not linear because S4 was slightly greater than S3. Again, a T-test 

compared the data and found that the resulting p-value was not significant, however, it was a 

step toward the right direction.  

In addition, it was noted that beginner-level learners for all groups were more apt to 

have drastic changes in the production of stop consonant VOTs across the sessions; whereas, 

the intermediate-level learners were more apt to remain consistent in their values, with 

minimal variation, thus becoming more plateaus. It is important to note that at the macro 

level, it appears that the experimental group’s production only becomes more English-like, 

thus greater VOT durations for stop consonants; however, when the group is split apart by 

proficiency level, it becomes apparent that the beginner-level learners, when change was 

noted, produced more English-like VOTs for stop consonants. When change was noted for 

the intermediate-level learners, the result was toward a more French-like VOT, even though 

this was a small change.  
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To gain an even more individualized perspective, I examined individuals who showed 

unique characteristics. F1, a female intermediate-level participant of the experimental group, 

showed a decrease of aspiration for 50% of the possible contexts: bilabial-initial and 

alveolar-initial words in isolation, and velar-initial words in carrier phrases. However, the 

only context of those to show a longitudinal decrease, from S1 to S4, was the velar-initial 

words in isolation. In addition F6, a beginner-level participant of the experimental group 

showed significant change from S1 to S4 for velar-initial words in isolation. F8, an 

intermediate-level participant of the control group showed longitudinal decrease in VOT 

from S1 to S4. One can hypothesize that this change can be contributed to her learning 

French in the classroom, however, since she did not view audiovisual stimuli, this change 

happened despite this input.  

Moreover, as a whole, it does not appear that the audiovisual stimuli exposure had 

facilitated the acquisition of L2 target-like production for either of the control or 

experimental groups. However, if one were to split the groups by proficiency levels, it does 

appear that the intermediate-level produced significantly different VOTs. If one further splits 

the experimental group into its proficiency levels, one could see that the beginner-level 

learners became less French-like and the intermediate-level learners became slightly more 

French-like. This opposite direction for the two different proficiency levels could contribute 

to why the group as a whole does not appear to change because on the one hand, the 

beginner-level learners are increasing their VOTs whereas the intermediate-level learners are 

decreasing their VOTs; thus it averages them back out to a more neutral position. 
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Section 7.2: Implications for Foreign Language Teaching Pedagogy 

 Because the data show that the change occurs most with intermediate-level learners 

exposed to the audiovisual stimuli, however limited, this may imply that the utilization of 

film in L2 classrooms would be beneficial to intermediate-level classes at least where 

pronunciation is concerned. However, given that the prior studies on vocabulary-acquisition 

and grammar-acquisition have shown positive results, I would not say that film is best used 

only when it is in a intermediate-level course because any authentic input is beneficial. 

However, it is important to note that a student is unlikely to pick up sub-phonemic aspects by 

watching a film, over a short period of time, and even more unlikely to if they are new to 

language, i.e. at the beginner-level.  

 For my specific study, the role of audiovisual stimuli exposure for foreign language 

learning is mixed. One student showed tantalizing clues that it could be useful, but by and 

large, the use of this stimulus in the way that I used it is inconclusive without further study. 

However, recall that CALL is still being tested. It has shown that video/machine learning is 

not a replacement for a formal teacher and some students do not actively learn through video 

because of its passive nature. Felix (2008) notes that while CALL has been shown as 

effective for spelling, reading and writing, its efficacy in pronunciation and other dimensions 

of grammar are still debated.  

 
Section 7.3: Limitations & Prospects for Future Studies 
 
 Because of the small number of available students learning French, as well as, a 

limited number of native speakers, a larger data sampling and more speakers would be 

necessary to continue this study. In addition, it may be interesting to look further at the 

differentiation between the two proficiency levels and even expand it to the third proficiency 
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level. Due to time constraints, the participants were only able to commit to a four-week 

experiment, once per week, where we viewed one film. This study might produce more 

conclusive results if there were more sessions per week over a longer period of time, as well 

as, more than one film being used. For future studies, it would be beneficial to incorporate a 

perception study into this experiment; this was not done for the sake of time. This would 

contribute to a more holistic picture as to whether or not audiovisual stimuli benefit the 

acquisition of target-like production of the L2 for sub-phonemic aspects.  
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