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Abstract 

This thesis investigates the production effect (PE), a phenomenon where actively producing 

words (reading aloud, writing) leads to better learning compared to passive exposure (reading 

silently). While extensively studied in adults, the PE's impact on children's foreign language 

acquisition remains unclear. This research explores the influence of the PE on noun acquisition 

in child learners of Modern Standard Arabic (MSA). 

A pilot study examined the Production Effect (PE) in 72 bilingual children aged 4-11 with basic 

Modern Standard Arabic (MSA) knowledge. Participants engaged in an online MSA word-

learning task under two conditions: listening only and listening then repeating. Testing 

occurred immediately, 24 hours, and nine weeks after learning. This pilot study highlighted the 

need to control for age and language background in subsequent experiments. It also suggested 

exploring a broader range of learning conditions to capture potential differences in retention 

better. These insights informed the design adaptations made in Experiments 1 and 2. 

Experiment 1 explored the PE using a larger set of 64 MSA words while controlling for age 

and language background. Participants (6-year-old bilingual children) learned new words in 

either listen-only or repeat conditions. Testing occurred immediately, one week later, and two 

weeks later. Delayed tests revealed an overall improvement in performance across both groups. 

However, the experiment did not show a significant effect of production. 

Experiment 2 expanded the investigation by including a writing condition alongside listening 

and repeating. This experiment focused on 8-year-old bilingual children. Testing was 

conducted immediately after learning, one week later, and two weeks later. The writing 

condition significantly enhanced retention and recall, particularly in delayed tests. These 

findings suggest that the PE's learning effects on children's MSA word acquisition are 

moderated by various factors, including age of the learners, the specific learning materials and 

the length of time between learning and testing. 

Overall, this thesis contributes to understanding the PE in children's additional language 

learning. The results highlight the potential benefits of writing as a production mechanism in 

enhancing vocabulary learning in MSA children. The research also identifies factors 

influencing the effectiveness of the PE, paving the way for further investigation in the field of 

learning mechanisms and the development of more effective pedagogical approaches.  



iii 

 

Dedication 

 

 

 

 

 

 

 

 

 

 

 

To my beloved children, Mays, Qusai, and Mishary, and to the cherished 

memory of Setti Khadijah and Aunt Alia'a (May Allah grant them peace) 

 



iv 

 

Acknowledgments 

In the name of Allah, the Most Gracious, the Most Merciful, I express my deepest 

gratitude. Thanks to the Ministry of Education (Saudi Arabia) and the Saudi Arabian Cultural 

Bureau (London) for the scholarship and financial support that empowered this PhD journey. 

I would like to thank my esteemed supervisors; Dr. Gareth Carrol, for his unwavering support 

and mentorship, Prof. Jeannette Littlemore for her invaluable expertise and feedback, and Dr. 

Bene Bassetti for her prior guidance, and teaching opportunities she offered me in her lectures.  

My deepest gratitude goes to Sara Orfali for her captivating illustrations for the children in this 

thesis. I am also immensely thankful to the study participants: the parents for their trust, the 

children for their time, and the Amanah Muath Trust for facilitating data collection. Special 

thanks to Mr. Faisal, Ms. Muna, and the volunteer teachers for their invaluable support. 

A heartfelt thanks to my amazing colleagues and friends for their endless support, stimulating 

discussions, and PhD journey camaraderie. 

My deepest thanks to my parents, siblings, and entire family for their unwavering support 

throughout my PhD journey. A special thank you to my amazing children for your 

strength, belief, and endless love that made this possible. 

Thank you all! 



v 

 

Table of Contents 

ABSTRACT.............................................................................................................................................. II 

DEDICATION ......................................................................................................................................... III 

ACKNOWLEDGMENTS ........................................................................................................................IV 

LIST OF TABLES ..................................................................................................................................VII 

LIST OF FIGURES ................................................................................................................................. IX 

LIST OF ABBREVIATIONS .................................................................................................................... X 

INDEX OF TERMS ................................................................................................................................. XI 

CHAPTER 1: THE INTRODUCTION ..................................................................................................... 1 

1.1. STUDY RATIONALE: ..................................................................................................................................... 1 

1.2. THE RESEARCH GAP .................................................................................................................................... 6 

1.3. THE PURPOSE OF THE STUDY ......................................................................................................................... 8 

1.4. OUTLINE OF THE THESIS ............................................................................................................................... 8 

CHAPTER 2. LITERATURE REVIEW ................................................................................................. 11 

2.1. VOCABULARY LEARNING: CONCEPTS, FACTORS, AND METHODS ...............................................................................11 

2.2. THE PRODUCTION EFFECT .................................................................................................................................36 

2.3. CONCLUSION ..................................................................................................................................................68 

CHAPTER 3. A PILOT STUDY ............................................................................................................. 69 

3.1. INTRODUCTION ........................................................................................................................................70 

3.2. METHODS AND DESIGN .............................................................................................................................72 

3.3. PARTICIPANTS ..........................................................................................................................................73 

3.4. MATERIALS .............................................................................................................................................75 

3.5. PROCEDURE: TRAINING, LEARNING, AND TESTING ..........................................................................................77 

3.6. ANALYSIS ................................................................................................................................................80 

3.7. DISCUSSION ............................................................................................................................................93 

3.8. CONCLUSION AND LIMITATIONS ................................................................................................................103 

CHAPTER 4. EXPERIMENT ONE ...................................................................................................... 106 

4.1. INTRODUCTION ......................................................................................................................................107 

4.2. METHODS AND DESIGN ...........................................................................................................................110 

4.3. PARTICIPANTS ........................................................................................................................................111 

4.4. MATERIALS ...........................................................................................................................................112 



 
vi  

4.5. PROCEDURE: TRAINING, LEARNING, AND TESTING ........................................................................................113 

4.6. ANALYSIS: .............................................................................................................................................117 

4.7. DISCUSSION ..........................................................................................................................................126 

4.8. CONCLUSION AND LIMITATIONS ................................................................................................................133 

CHAPTER 5. EXPERIMENT 2 ............................................................................................................ 134 

5.1. INTRODUCTION: WRITING AS A FORM OF PRODUCTION .........................................................................................134 

5.2. METHODS AND DESIGN ..................................................................................................................................146 

5.3. PARTICIPANTS: ..............................................................................................................................................147 

5.4. MATERIALS ...................................................................................................................................................148 

5.5. PROCEDURE: TRAINING, LEARNING, AND TESTING ...............................................................................................148 

5.6. ANALYSIS......................................................................................................................................................152 

5.7. DISCUSSION ..................................................................................................................................................163 

5.8. CONCLUSION AND LIMITATIONS ........................................................................................................................166 

CHAPTER 6. GENERAL DISCUSSION .............................................................................................. 168 

6.1. THE PRODUCTION EFFECT ON VOCABULARY LEARNING .........................................................................................169 

6.2. ASSESSING TESTING AND RETENTION INTERVALS ..................................................................................................174 

6.3. PRACTICAL IMPLICATIONS AND APPLICATIONS .....................................................................................................179 

6.4. LIMITATIONS AND FUTURE DIRECTIONS ..............................................................................................................180 

CHAPTER 7.  CONCLUSION ............................................................................................................. 185 

REFERENCES ..................................................................................................................................... 188 

APPENDICES ...................................................................................................................................... 267 



vii 

 

List of Tables 

Table 2.1: The acquisition of MSA consonants as adapted from Omar (1973) and Dyson and Amayreh 

(2000) ........................................................................................................................................................... 31 

Table 2.2: Summary of MacLeod et al. (2010) experiments ............................................................................. 42 

Table 2.3: Summary of Key Studies in Adult PE Literature ............................................................................ 60 

Table 2.4: Summary of studies that have investigated the PE in children ...................................................... 63 

Table 2.5: Overview of the Experiments ............................................................................................................ 67 

Table 3.1: List of words used in the experiment according to learning condition and experimental phase 76 

Table 3.2: Mean and SD (in parentheses) of correct answers (%) and RTs (in milliseconds) based on 

condition and test intervals ........................................................................................................................ 82 

Table 3.3: Mixed effects model output for the accuracy of answers interacting condition and test............. 83 

Table 3.4: Mixed effects model output for the interaction between condition and test in accuracy including 

age ................................................................................................................................................................ 85 

Table 3.5: Post-hoc tests with Bonferroni correction for accuracy based on the interactions between 

condition and test model ............................................................................................................................ 87 

Table 3.6: Mixed effects model output for reaction time (log-transformed)................................................... 88 

Table 3.7: Mixed effects model output for reaction time (log-transformed) including age ........................... 89 

Table 3.8: Mixed effects model output for reaction time (log-transformed) including language dominance

 ...................................................................................................................................................................... 91 

Table 3.9: Post-hoc tests with Bonferroni correction for reaction time based on the interactions between 

condition and test model ............................................................................................................................ 93 

Table 4.1: List length and test used in the studies of the PE in children ....................................................... 108 

Table 4.2: List of words used in the study. Words were learned in isolation but were selected to include 

lexical associations .................................................................................................................................... 113 

Table 4.3: Mean and SD (in parentheses) of correct answers (%) and RTs (in milliseconds) based on 

condition and test intervals ...................................................................................................................... 119 

Table 4.4: Mixed effects model output for the interaction between condition and test ............................... 120 

Table 4.5: Post-hoc tests with Bonferroni correction for accuracy based on the interactions between 

condition and test model in recall ........................................................................................................... 121 

Table 4.6: Mixed effects model output for the interaction between condition and test ............................... 122 

Table 4.7: Post-hoc tests with Bonferroni correction for accuracy based on the interactions between 

condition and test model in recognition .................................................................................................. 123 

Table 4.8: Mixed effects model output for reaction time (log-transformed)................................................. 124 

Table 4.9: Post-hoc tests with Bonferroni correction for RTs based on the interactions between condition 

and test model ........................................................................................................................................... 125 

Table 5.1: Mean and SD (in parentheses) of correct answers (%) and RTs (in milliseconds) based on 

condition and test intervals ...................................................................................................................... 154 



 
viii  

Table 5.2: Mixed effects model output for the interaction between condition and test ............................... 155 

Table 5.3: Post-hoc tests with Bonferroni correction for accuracy based on the interactions between 

condition and test model in recall ........................................................................................................... 157 

Table 5.4: Mixed effects model output for the interaction between condition and test ............................... 158 

Table 5.5: Post-hoc tests with Bonferroni correction for accuracy based on the interactions between 

condition and test model in recognition .................................................................................................. 159 

Table 5.6: Mixed effects model output for reaction time (log-transformed)................................................. 161 

Table 5.7: Post-hoc tests with Bonferroni correction for reaction time based on the interactions between 

condition and test model .......................................................................................................................... 162 

 

 

 

 

 



ix 

 

List of Figures 

Figure 3.1: Example of visual stimuli: ................................................................................................................ 77 

Figure 3.2: Visual instructional stimuli for the conditions ............................................................................... 78 

Figure 3.3: Example of a test trial demonstration............................................................................................. 79 

Figure 3.4: The interaction of age and condition on accuracy of answers. y axis is log-odds of answer 

accuracy ....................................................................................................................................................... 84 

Figure 3.5: The interaction of age and test time on accuracy of answers. y axis is log-odds of answer 

accuracy ....................................................................................................................................................... 85 

Figure 3.6: The effects of age (left) and the interaction of condition and test time on accuracy of answers 

(right). Y axis is log-odds of answer accuracy .......................................................................................... 86 

Figure 3.7: The interaction of age and test on response time to correct answers. y axis is log-odds of 

answer accuracy .......................................................................................................................................... 90 

Figure 3.8: The interaction of age and condition on response time to correct answers. y axis is log-odds of 

answer accuracy .......................................................................................................................................... 90 

Figure 3.9: The interaction of language dominance, test, and condition on response time to correct 

answers. y axis is log-odds of answer accuracy ........................................................................................ 92 

Figure 4.1: Example of visual instructional stimuli: repeat (production) .................................................... 114 

Figure 4.2: Example of visual instructional stimuli: listen and remain silent .............................................. 115 

Figure 4.3: Example of a test trial demonstration as presented on Gorilla .................................................. 117 

Figure 4.4: The interaction of condition and test time on accuracy of answers. y-axis is log-odds of answer 

accuracy ..................................................................................................................................................... 120 

Figure 4.5: The interaction of condition and test time on accuracy of answers. y-axis is log-odds of answer 

accuracy ..................................................................................................................................................... 122 

Figure 4.6: The interaction of condition and test time on RTs ....................................................................... 125 

Figure 5.1: The lexical and sub-lexical processing of a word ......................................................................... 137 

Figure 5.2: Visual instructional stimuli for the conditions ............................................................................. 149 

Figure 5.3: Example of a screen displaying the writing condition................................................................. 150 

Figure 5.4: Example of a test trial as it appeared on Gorilla from Group (1) .............................................. 152 

Figure 5.5: The interaction of condition and test time on accuracy of answers in recall. y-axis is log-odds 

of response accuracy ................................................................................................................................. 156 

Figure 5.6: The interaction of condition and test time on accuracy of answers in recognition. y-axis is log-

odds of answer accuracy .......................................................................................................................... 160 

Figure 5.7: The interaction of condition and test on response time in the recognition test ......................... 162 

 



x 

 

List of Abbreviations 

PE – Production Effect 

MSA - Modern Standard Arabic 

L2 - Second Language 

L1 - First Language 

lmer - Linear Mixed-Effects Model 

RT - Reaction Time 

GLMM - Generalized Linear Mixed-Effects Model 

ANOVA - Analysis of Variance 

SE - Standard Error 

AoA - Age of Acquisition 

IPA - International Phonetic Alphabet 

WM - Working Memory 

STM - short term memory 

LTM - Long term memory 

CLT - Cognitive Load Theory 

CTML - Cognitive Theory of Multimedia Learning  

 



xi 

 

Index of Terms 

• In order to convey the various stages of language acquisition and the factors that 

influence the learning process, it is essential to distinguish between the terms L1, L2, 

and additional language. L1, or First Language, refers to any language children 

typically acquire naturally from their environment during childhood. This process is 

effortless and occurs without formal instruction, allowing children to assimilate their 

mother tongue quickly. However, in many parts of the world, children grow up 

bilingual or multilingual, simultaneously acquiring multiple first languages (L1s). The 

second language, or L2, is any language learned after the first. Acquiring a second 

language usually requires dedication and effort, often necessitating immersion in an 

environment rich in the target language, either through formal education or informally 

in a community where the language is spoken by its native speakers. This process is 

typically less intuitive than the acquisition of L1. The term additional language can be 

used interchangeably with a second language and includes learning a third or 

subsequent language under conditions similar to those for learning a second language. 

This expands the learner's linguistic repertoire beyond their native and second 

languages. 

• The connection between Classical Arabic, Fus'ha, Modern Standard Arabic (MSA), and 

colloquial dialects is integral to understanding the linguistic landscape of the Arab 

world. Classical Arabic, the language of the Quran and early Islamic literature, serves 

as the historical and linguistic foundation of Fus'ha and MSA. Fus'ha, often used 

interchangeably with MSA, encompasses the formal written and spoken Arabic used in 

official documents, education, and media. While Classical Arabic remains essential for 

religious and historical texts, MSA has evolved to accommodate contemporary needs, 

incorporating modern terminology and simplifying some grammatical structures. In 

contrast, colloquial dialects, which vary significantly across regions, are the everyday 

spoken languages of Arabic speakers. These dialects are not standardized and differ 

widely in vocabulary, pronunciation, and syntax. Despite these differences, MSA acts 

as a unifying standard, facilitating communication across diverse Arabic-speaking 

communities. The interaction between these forms of Arabic showcases the rich 

linguistic heritage and the practical adaptations necessary for modern communication.
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Chapter 1: The Introduction 

This thesis examines the role that production plays in additional language learning. Therefore, 

this first chapter introduces the core concepts of this study and provides an overview of the 

content. Initially, a general overview of the theory under investigation (i.e., The Production 

Effect) is presented. Then, the research gap and the purpose of the study are explained. The 

chapter concludes with an overview of the chapters included in this thesis. 

1.1. Study Rationale: Investigating the Role of Active Production in Enhancing Second 

Language Learning in Children 

1.1.1. A Brief Introduction to the Production Effect and its Mechanisms 

Vocabulary learning is a multifaceted process that involves the utilization of various memory 

strategies to enhance the acquisition, retention, and retrieval of new words (Nation, 2001). 

These strategies often draw upon cognitive processes, such as encoding and retrieval, that 

support long-term retention of vocabulary. Within this framework, active production has 

gained attention for its role in improving memory performance. This section will introduce a 

general overview of the investigated theory (namely, the Production Effect), further discussing 

its modalities, mechanisms, applications, and implications in the following chapter. The 

production Effect (hereafter PE) is an umbrella theory that refers to the memory benefit from 

“producing” or vocalizing words aloud (MacLeod et al., 2010; Ozubko et al., 2012). The theory 

of the PE can be traced back to early studies by cognitive psychologists exploring how memory 

encoding and retrieval work. This theory is based on the idea that vocalizing information 

creates a unique memory trace in the phonological loop, the part of working memory that deals 

with spoken language. This rehearsal process enhances the encoding process and makes it 

easier to recall the information later. As early as 1928, Barlow found that studying nonwords 

aloud improved recall compared to silently reading words. This finding has been replicated in 

more recent elsewhere literature, where studies have shown a memory advantage for words 

and nonwords spoken aloud compared to those learned silently, suggesting that vocalization 

enhances memory encoding compared to silent learning for adult participants. (Kurtz & 

Hovland, 1953; Hopkins & Edwards, 1972; Conway & Gathercole, 1987; Gathercole & 

Conway, 1988; Dodson & Schacter, 2001). After ten years, interest in the production effect 

resurfaced in 2010 at work by MacLeod et al. In recent years, the advantage of PE has shown 
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to be extended to various forms of production, including mouthing, whispering, singing, typing, 

and writing (Forrin et al., 2012; Jamieson & Spear, 2014; MacLeod et al., 2010).  

Despite a focus on adults in production effect (PE) research, a limited number of studies (e.g., 

Icht & Mama, 2015; Zamuner et al., 2018) have investigated children using similar conditions 

(looking, listening, production). These studies reveal intriguing age-related variability in the 

PE. While Icht and Mama (2015) observed a positive PE across tasks, Zamuner et al. (2018) 

found that younger children (4.5 years) exhibited a reversed PE. In contrast, older children (6 

years) positively affected by hearing and producing words. This trend is further supported by 

studies reporting positive PE in children aged 7-10 (Pritchard et al., 2019) and an age-

dependent shift from reversed to positive PE (López Assef et al., 2021). These findings suggest 

that the mechanisms underlying vocabulary learning through production may evolve with age, 

potentially reflecting cognitive processing, memory capacity, or language development 

changes. Understanding these developmental shifts is crucial for elucidating the cognitive 

mechanisms that drive vocabulary acquisition in children and how they differ from adults. 

Research on the production effect generally suggests that pronouncing words aloud during 

encoding enhances their distinctiveness in memory, potentially leading to better retention in 

memory tests, even after longer intervals, and facilitating second-language learning (Ozubko 

et al., 2012; MacLeod & Bodner, 2017; Icht & Mama, 2019). However, the findings are 

inconsistent across studies involving adults and children (e.g., Icht & Mama, 2019). This 

variability points to the complexity of the mechanisms involved in vocabulary learning through 

production. Factors such as the depth of processing, the integration of phonological and 

semantic information, and the role of motor processes in speech production may all contribute 

to the PE. Further research is needed to disentangle these mechanisms and understand how they 

interact with developmental stages, individual differences, and specific learning contexts. Such 

insights could inform more effective vocabulary learning strategies tailored to different age 

groups and learning needs. 

According to the distinctiveness account of the production effect, vocalized words receive 

deeper encoding in memory because they differ in processing compared to silently read words. 

As Hunt (2013, p.10) defines it, distinctiveness is the "processing of difference in the context 

of similarity." In this context, vocalizing a word creates a distinct processing experience 

compared to silent reading, even if multiple words are vocalized. Learners who study a word 
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list with half the words spoken aloud and the other half read silently should exhibit better recall 

for the vocalized words due to this enhanced distinctiveness at encoding.  

While the production effect often benefits memory, it can be disrupted under certain conditions. 

Research suggests that encountering unfamiliar or non-native sounds during vocalization (e.g., 

novel words with foreign phonemes) can weaken or even reverse the production effect 

(Kaushanskaya & Yoo, 2011; Cho & Feldman, 2013, 2016; Dahlen & Caldwell-Harris, 2013; 

Baese-Berk & Samuel, 2016; Zamuner et al., 2016). To illustrate, the study of Kaushanskaya 

and Yoo's (2011) with pseudowords containing foreign phonemes demonstrates this. 

Participants struggled to recall non-native phonemes when spoken aloud compared to silent 

reading. This aligns with the working memory model by Baddeley and Hitch (1974), where the 

phonological loop facilitates the processing of familiar sounds. Non-native sounds, lacking 

strong memory links, may overload the phonological loop, weakening the benefit of 

vocalization. This suggests that the production effect relies on some level of familiarity or ease 

of processing during vocalization. A detailed exploration of these specific mechanisms will be 

addressed later in the literature review (Chapter 2).  

Drawing upon the observations made earlier, there are four possible effects for production on 

vocabulary learning as seen in the adult's and children's literature:  

1. Positive effect: This occurs when learners actively produce words (e.g., saying them 

aloud) that contain familiar sounds (native phonemes) during learning. This reinforces 

memory through the production effect and strengthens memory encoding due to 

distinctiveness. 

2. Reversed effect: This arises when learners attempt to vocalize words with unfamiliar 

sounds (non-native phonemes). The unfamiliar sounds can overload the phonological 

loop in working memory, hindering the production effect and potentially leading to 

poorer recall than silent reading. 

3. Attenuated effect: This describes a situation where production still has some benefit on 

memory, but the advantage is reduced. This might occur with moderately difficult-to-

pronounce words or when learners encounter partially familiar sound patterns in a new 

language. For instance, in language learning, when learners encounter words that 

contain a mix of familiar and unfamiliar sounds, the cognitive load of processing these 

combinations may diminish the advantages of production. For intermediate learners, 

words that are neither completely foreign nor entirely familiar in their phonetic 
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structure can lead to an attenuated production effect, as their cognitive resources are 

divided between recognizing familiar elements and grappling with unfamiliar ones. 

4. Null effect: In some cases, production may not show any significant difference in 

memory compared to silent reading. This could happen when the learning task is very 

simple, the learner is highly proficient in the language, or other factors unrelated to 

production come into play. 

The literature reviewed in this section shows varied outcomes regarding the role of production 

in vocabulary learning and retention, particularly in second-language contexts. Some studies 

demonstrate that active production can enhance memory and recall, yet others report limited or 

inconsistent effects, especially over longer retention intervals. This divergence highlights an 

unresolved question about the effectiveness of production-based strategies for sustaining 

vocabulary retention in children learning a second language. To address this gap, this thesis 

investigates how production impacts vocabulary learning by assessing both immediate and 

delayed recall and recognition. It aims to clarify its role in supporting durable vocabulary 

retention among young language learners. 

 

1.1.2. Child Language Acquisition 

The process of learning vocabulary in a child's first language (L1) and second language (L2) is 

influenced by various factors. Factors such as exposure to language input, frequency of input, 

and vocabulary acquisition strategies play significant roles in vocabulary acquisition (Vermeer, 

2001; Huckin & Coady, 1999; Aljadani, 2020; Radić-Bojanić, 2021). Access to native speaker 

input can affect the speed of language acquisition for young learners, especially concerning the 

oral and aural aspects (Andari, 2023). In addition, incidental and intentional vocabulary 

acquisition and vocabulary strategy use can negatively influence L2 vocabulary acquisition 

because they may lead to inconsistent or fragmented learning experiences, which can hinder 

the overall retention and application of new vocabulary (Alemi & Tayebi, 2011).  

The vocabulary of a child's first language (L1) develops naturally through exposure and 

interaction with their environment. On the other hand, learning a second language (L2) can be 

influenced by factors like the child's age, L1 vocabulary, and the similarity between L1 and L2. 

For instance, a child with a strong L1 vocabulary and learning an L2 with many cognates 

(words with similar forms and meanings) will likely have an easier time expanding their L2 
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vocabulary (Tonzar et al., 2009). For instance, in Classical Arabic acquisition, research 

suggests a clear distinction between learning spoken dialects and Classical Arabic itself 

(Alzu'bi et al., 2023) and challenges the traditional view of modern dialects as a direct 

evolution of Classical Arabic. Their findings indicate that these dialects coexisted with Ancient 

Arabic rather than being a later development. 

Research indicates that bilingual children often exhibit a combined vocabulary that surpasses 

that of monolingual children, highlighting the role of conceptual knowledge in their first 

language (L1) as a scaffold for acquiring vocabulary in their second language (L2) (Scheele et 

al., 2009). This foundational knowledge in L1 not only aids in L2 vocabulary learning but also 

underscores the interconnectedness between the two languages. Berghe et al. (2021) further 

emphasize that children with larger L1 vocabularies are likely to benefit more from L2 

vocabulary interventions, demonstrating that the effectiveness of L2 vocabulary learning 

strategies is closely tied to L1 vocabulary size. Bilingual children's exposure to two languages 

allows them to draw from a broader linguistic repertoire, enhancing their vocabulary skills 

beyond what is typically observed in monolingual children. The cross-linguistic influences 

facilitated by bilingualism contribute to an enriched vocabulary repertoire and overall language 

proficiency, underscoring the advantages that bilingualism offers in vocabulary development. 

Understanding the intricate relationship between a child's first language (L1) and second 

language (L2) is crucial for optimizing vocabulary acquisition in bilingual toddlers. The 

phonological overlap between L1 and L2 languages can significantly impact vocabulary 

production, as demonstrated by Barachetti et al. (2021). By examining the impact of cross-

language phonological overlap on bilingual and monolingual toddlers' word recognition, 

Holzen et al. (2018) demonstrated that words with greater phonological similarity between L1 

and L2 were more easily recognized through eye-tracking experiments. These findings 

underscore the importance of understanding how phonological similarities between languages 

and the depth of vocabulary knowledge in L1 can shape bilingual children's vocabulary 

acquisition and learning experiences. Bilingual children with a more extensive vocabulary can 

better apply their L1 and L2 phonological knowledge, which would facilitate word learning 

and, therefore, impact word recognition (Holzen et al., 2018). Learners with substantial L1 

vocabulary knowledge can rely on semantic or phonological similarities between novel words 

and words they have already learned. In contrast, novice learners cannot effectively utilize 

existing conceptual knowledge to facilitate new word learning and thus have to rely more on 
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their phonological memory to establish form-meaning links for newly learned words (Berghe 

et al., 2021). This advantage stems from the rich conceptual and lexical networks established 

in their first language (L1), which serve as a foundation for learning new words in a second 

language (L2). Several key factors influence the development of the connection between L1 

and L2 vocabulary. Strong social support at home can lead to a more extensive vocabulary in 

L1, thereby enhancing children's ability to learn new words in both L1 and L2 (Kan & Kohnert, 

2011). The impact of the home environment extends beyond vocabulary acquisition; the 

relationship between L1 and L2 vocabulary skills can also influence reading comprehension 

development in bilingual children (Bosch & Segers, 2020). To leverage this L1-L2 connection, 

educators and researchers have identified effective strategies for promoting cross-language 

transfer and vocabulary development. These include using gestures and pictures and providing 

meaningful social and academic contexts in both languages (Andrä et al., 2020; Pham et al., 

2017). Such approaches facilitate mapping new L2 words onto existing L1 concepts, enhancing 

overall vocabulary growth. The quantity and quality of language exposure play a crucial role 

in this process. Studies have shown that the amount of exposure to L1 and L2 at home can 

predict the vocabulary skills of sequential bilingual children (Cheung et al., 2018). This finding 

underscores the importance of rich language input in both languages for optimal bilingual 

vocabulary development. 

As discussed earlier, phonological short-term memory plays a significant role in L1 and L2 

vocabulary learning (Farnia & Geva, 2011). Moreover, learners with larger vocabularies tend 

to have better phonological acquisition in L2, emphasizing the role of lexical development in 

L2 learning (Bundgaard‐Nielsen et al., 2011). In conclusion, the interplay between L1 and L2 

vocabulary development is intricate, with factors like phonological overlap, social support, 

cognitive-linguistic skills, and exposure to language input playing crucial roles in children's 

vocabulary acquisition in both languages. 

 

1.2. The Research Gap 

Although a few studies have investigated the Production Effect (PE) in children's first language 

(L1) learning, there remains a critical gap in understanding its implications for second language 

(L2) acquisition, particularly in the context of Modern Standard Arabic (MSA). Existing 

research has primarily focused on short-term memory effects, demonstrating that active 
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production can enhance recall for familiar and novel L1 words. However, little is known about 

the long-term retention of L2 vocabulary acquired through production, with no studies 

examining the durability of these effects beyond immediate testing. Moreover, the comparative 

impact of different production modalities (e.g., spoken versus written production) on memory 

retention remains largely unexplored in children. To address these gaps, this thesis incorporates 

delayed recall and recognition assessments, alongside an investigation of varied production 

methods, to evaluate how PE facilitates long-term vocabulary retention in child learners of 

MSA. 

The current study examines two groups of children in the pilot study (Chapter 3), who primarily 

speak Modern Standard Arabic (MSA) as a second language (L2), with their first language 

(L1) being a colloquial Arabic dialect. This linguistic environment exemplifies the diglossic 

nature of Arabic, where MSA serves as the formal, high-prestige variety, typically acquired 

through formal education, while the local dialect is learned naturally in everyday 

communication. The participants in this pilot study are introduced to MSA words with familiar 

phonemes, focusing specifically on learners of Arabic, a population that has yet to be 

extensively explored in psycholinguistic research. The pilot study features a short list of MSA 

words to establish a baseline understanding of phoneme familiarity. 

In contrast, Studies 1 and 2 shift focus on multilingual populations, where English is the 

dominant language. These children navigate a more complex linguistic landscape, with both 

MSA and their dialect existing alongside English. In these studies, participants are introduced 

to longer learning lists, and recognition tests are used to assess the influence of lexical 

competitors (i.e., similar-sounding words). Experiment 2 further innovates by incorporating 

writing as a production condition, alongside listening and repeating, to examine how different 

production methods affect vocabulary acquisition and recognition. The research investigates 

how these multilingual children acquire and process vocabulary in MSA, considering their 

prior exposure to multiple languages and the interaction between them. Each experiment’s 

methodology is detailed in the corresponding chapters (Chapters 3, 4, and 5), highlighting these 

novel approaches to understanding MSA vocabulary learning within diverse linguistic 

contexts. 

In conclusion, vocabulary acquisition in second language learners represents a multifaceted 

cognitive process fraught with challenges such as lexical attrition or word forgetting (Allen, 

1999; Sharma, 2022).  Various strategies have been developed to enhance retention, including 



 
8  

oral and visual engagement during learning (Daniels, 2000; Hulstijn, 2001) and auditory input 

(Radojevic, 2006). Repetition and retrieval practice is critical to solidifying vocabulary 

knowledge (Yang, 2022). However, understanding the cognitive processes underlying word 

learning and memory remains essential. This thesis investigates the hypothesis that production, 

as a cognitive mechanism, facilitates vocabulary acquisition and enhances the durability of 

learning among young second-language learners. This research aims to develop a 

comprehensive framework for improving vocabulary learning and retention by examining 

critical cognitive and instructional strategies, such as repeating words aloud. The findings seek 

to enrich our understanding of how young learners acquire and retain vocabulary in a second 

language, providing valuable insights into the mechanisms of L2 learning among children. 

1.3. The purpose of the study  

In an attempt to contribute to studies of the Production Effect in children, this thesis aims to 

examine the role that production plays in the process of second language learning, primarily 

how production affects Modern Standard Arabic learning during childhood. Despite the 

existing literature indicating a potential connection between production and adult L2 learning, 

research into the effect of production on the durability of learning in child learners remains 

unexplored in the existing literature. Specifically, A critical examination of the current literature 

reveals several gaps and inconsistencies in the understanding of production's effect on learning 

durability, particularly in the context of young second language learners. Thus far, only four 

studies have examined the production effect in children, but none have tested the durability of 

learning beyond the immediate test (i.e., using a delayed test). This thesis addresses the existing 

gap by including delayed tests and combining two memory tests (i.e., recall and recognition) 

to evaluate the participants' long-term retention and depth of learning. Therefore, a combination 

of different learning strategies was implemented to provide a clear understanding of the effect 

of production on L2 child learners, including listening, repeating, and writing.  

1.4. Outline of the thesis 

This thesis is organised as follows: Chapter 2 provides a general literature review to summarise 

key elements of vocabulary learning and the studies that have investigated the Production 

Effect on vocabulary learning. The chapter discusses vocabulary acquisition theories and 

vocabulary learning methods.  The focus is on the Production Effect and how studies have 

looked at it in adults and children. This helps to provide a general grounding for developing 
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the following empirical work. The acquisition of Modern Standard Arabic is also discussed as 

it is used as the L2 under investigation in the thesis. 

Each empirical chapter is preceded by a short abstract and an introduction to contextualize it 

within the broader discourse of the thesis and link it to other studies. Chapter 3, the first 

empirical chapter, presents a pilot study that explores the acquisition of nouns in Modern 

Standard Arabic (MSA) and investigates the potential impact of production on language 

learning. Child learners of Arabic (aged four to eleven) participated in a word learning online 

task designed to examine the effects of different learning conditions: listening only and 

listening then repeating. A recognition test was employed to assess accuracy and to gain insight 

into hesitancy and competition in the responses across three-time points: an immediate test, a 

24-hour delayed test, and a nine-week delayed test. The study compares the effectiveness of 

listening only versus listening and repeating in word learning. Additionally, it examines the 

influence of age and language background on accuracy and response times to correct answers. 

This investigation contributes to our understanding of the role of production in vocabulary 

learning and retention among young learners of MSA. 

Chapter 4 presents Experiment 1, which offers a modified version of the pilot study. The 

participants' age and language background were controlled, and an extended learning list of 64 

words was divided into two lists based on the condition (listen and repeat). The number of 

items was refined to increase the likelihood of items being unknown. Lexical competitors 

(words that sound similar to or have similar meanings to the target word) were also included 

in the testing phase.  This study aims to investigate the influence of word similarity on retrieval 

and determine whether these competitors would show a production bias, where participants 

choose phonological or semantic competitors over the target words. To test the effect of PE on 

the durability of learning, a free recall test and a recognition test were used across three test 

times (an immediate test, a one-week delayed test, and a two-week delayed test). Results are 

discussed in terms of the differential impact of testing conditions, delay intervals, and distractor 

types on the efficacy of the Production Effect in memory retention. 

Chapter 5 (i.e., Experiment 2) extends the previous investigations of the PE by examining 

writing as a production condition with a focus on eight-year-old children. The participants were 

early elementary school children who can write complex sentences in their L1 and are confident 

to apply critical writing skills in their L2 writing (i.e., analysing a simple word's phonemes 

when hearing and writing it). The aim was to re-examine the typical PE conditions (i.e., listen 

and repeat) with the current age group, with an additional type of production introduced (i.e., 
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writing). Results are discussed regarding the durability of learning of L2 children across three 

testing periods (immediate, one-week, and two-week). 

Chapter 6 synthesizes and reviews the findings from the three conducted experiments exploring 

the Production Effect (PE) in language learning. It analyses how PE manifests under different 

conditions (positive and reversed effects) for children acquiring Modern Standard Arabic 

(MSA) vocabulary. Further, it investigates writing as a form of production and its potential to 

enhance learning. The chapter then transitions to a critical review of existing PE 

literature, examining how the current thesis’ findings align with or diverge from the current 

understanding of PE. Finally, the chapter identifies thesis limitations and proposes avenues for 

further research. It outlines possible further investigations into the intricate dynamics that 

underlie the Production Effect. 

Chapter 7 presents the concluding remarks, and it gives a concise summary of the studies’ 

discoveries.
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Chapter 2. Literature Review 

This chapter provides a broad foundation for the following empirical chapters. It reviews the 

literature on the critical aspect of the production effect, as it is the theory under investigation 

concerning vocabulary learning. A few remarks about memory and language learning are 

needed to provide a theoretical base to describe some terms used throughout the thesis. I then 

review the literature on the key concepts and factors affecting language learning, focusing on 

vocabulary learning, mainly existing work on child vocabulary learning. It should be noted that 

while bilingualism is not the primary focus of the present study, the participants are 

multilingual (i.e., speaking English and additional languages). This multilingual background, 

with English as a dominant language, plays a significant role in understanding how the 

participants acquire and process Modern Standard Arabic vocabulary. Hence, I include an 

overview of bilingualism and bilingual child learners as they are the investigated group. As this 

study examines the effect of production on acquiring MSA as an additional language, an 

overview of MSA and its characteristics is also discussed. Specific overviews related to 

individual studies will be addressed in the appropriate chapters. The final section includes the 

thesis objectives and the research questions. 

2.1. Vocabulary Learning: Concepts, Factors, and Methods 

2.1.1. Key Concepts of Learning and Acquisition 

In language research, the terms "vocabulary learning" and "vocabulary acquisition" are 

frequently used interchangeably, with "vocabulary learning" being more prevalent in 

contemporary scholarship (Laufer, 2003; Kersten, 2010). Vocabulary learning encompasses 

two fundamental approaches: incidental and intentional learning. Incidental vocabulary 

learning refers to acquiring new lexical items through exposure to language in context, without 

the learner consciously aiming to study or memorize specific words (Pellicer-Sánchez, 2016; 

Spivey & Cardon, 2015). This process is typically seen in activities such as reading or listening, 

where learners encounter new words and internalize their meanings through repeated 

contextual exposure. 

Conversely, intentional vocabulary learning is characterized by deliberate and structured 

efforts to commit words to memory. This often involves explicit instruction and pedagogical 

strategies, such as word lists, flashcards, or focused learning tasks to enhance vocabulary 
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retention (Nation, 2001; Webb, 2007). While both incidental and intentional learning processes 

contribute to vocabulary development, they represent distinct pathways to word acquisition, 

each with its benefits and challenges. 

Incidental learning significantly broadens vocabulary knowledge, mainly through exposure to 

language in meaningful contexts. For instance, research by Pellicer-Sánchez (2016) 

underscores the efficacy of reading for incidental vocabulary learning, wherein learners acquire 

new words without a targeted focus on memorization. On the other hand, intentional 

vocabulary learning provides a framework for deeper engagement with lexical items, enabling 

learners to actively process and retain new words more effectively (Guo, 2021). This is 

especially critical in second language (L2) learning contexts, where intentional study supports 

the development of more complex vocabulary, which learners might not acquire solely through 

incidental exposure. 

The interaction between these two approaches is complementary and mutually reinforcing. 

Research suggests that explicit instruction can enhance incidental learning outcomes by 

providing learners with strategies to process and retain lexical items more efficiently (Gabay 

et al., 2015; Bisson et al., 2015). In this sense, the two learning processes are not mutually 

exclusive but operate to promote a more comprehensive and nuanced approach to vocabulary 

acquisition (Csizér & Kormos, 2009; Dunn & Iwaniec, 2021). The integration of incidental 

exposure and intentional study facilitates both breadth of vocabulary—through the passive 

encounter of words—and depth of knowledge through active and focused engagement with 

those words. 

A pertinent illustration of the link between incidental learning and cognitive mechanisms is 

the production effect. This phenomenon, whereby words spoken aloud are more likely 

remembered than those read silently, provides evidence of incidental learning in action 

(MacLeod et al., 2010). Although the production effect involves a conscious activity—

speaking aloud—it often results in unintended improvements in word retention. Learners may 

not set out to memorize words by merely producing them. However, the cognitive engagement 

triggered by this action enhances memory retention, aligning it with the principles of incidental 

learning. Thus, the production effect exemplifies how incidental learning can occur naturally 

through active involvement with language without deliberate memorization efforts. 
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Balancing incidental and intentional learning strategies has been widely supported in the 

literature, as both methods contribute to overall vocabulary acquisition. While incidental 

learning fosters natural language development through repeated exposure in context, 

intentional learning promotes the conscious, structured acquisition of vocabulary. Effective 

language learners often employ both strategies, leveraging incidental exposure to reinforce 

vocabulary encountered in everyday interactions while using intentional study to ensure long-

term retention and deeper lexical understanding (Schmitt, 2008; Sok & Han, 2020). The 

interaction between these approaches is pivotal for facilitating optimal lexical development, 

particularly within the domain of second language (L2) acquisition, where both incidental 

exposure and intentional focus contribute to the successful internalization and retrieval of 

lexical items, where learners benefit from structured learning to navigate the complexities of a 

foreign language (Gasparini, 2004; Hunt & Beglar, 2005). 

In conclusion, integrating incidental and intentional vocabulary learning strategies is 

paramount to achieving comprehensive vocabulary acquisition. The dynamic interplay 

between these approaches, where explicit instruction enhances incidental learning and 

incidental exposure supports intentional study, highlights the importance of a mixed-method 

approach. Learners who engage in both types of learning are likely to develop more robust 

language skills, as each method offers unique advantages that contribute to a well-rounded 

vocabulary acquisition process.  

2.1.2.  Factors Affecting Vocabulary Learning 

2.1.2.1. Processing of Information 

Information processing is crucial in vocabulary acquisition, and several theories provide 

insights into how learners can enhance their retention and recall of new words. A well-

developed vocabulary is essential to language learning and is influenced by various cognitive 

and social factors (Gardner & Maclntyre, 1992; Block, 2003; Atkinson, 2011; Bai, 2018). 

Cognitive factors, in particular, play a key role in facilitating vocabulary acquisition (Yaqubi 

et al., 2012; Namkung & Fuchs, 2015; Schneider & Niklas, 2017; Hackle, 2018). 

Memory is integral to recalling new words, while attention is necessary to focus on language 

input (Dagenbach & Carr, 1994; Williams, 1999; Ellis, 2001; Robinson, 2003; Zhang, 2019). 

Additionally, processing speed—the time a learner takes to process linguistic information—

significantly impacts vocabulary learning (Kail & Salthouse, 1994; Deary, 2012). Efficient 
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processing allows learners to quickly react to and understand auditory and visual information, 

facilitating vocabulary comprehension (Marchman & Fernald, 2008; Tunmar & Hoover, 2017). 

Research shows that as children's processing speed increases, it directly influences working 

memory capacity, which is essential for vocabulary learning (Fry & Hale, 1996). Working 

memory allows learners to temporarily store and manipulate new linguistic information, 

enabling them to process word meanings and integrate them into their knowledge base (Cowan, 

2010, 2014; Cockcroft, 2015). Faster processing also supports more effective mnemonic 

strategies, such as imagery or semantic encoding, further enhancing vocabulary retention 

(Smith & Border, 2019; Blunt & VanArsdall, 2021). 

The Depth of Processing Hypothesis, introduced by Craik and Lockhart (1972), posits that the 

depth at which information is processed affects memory retention. Deeper cognitive 

engagement with words—such as focusing on their meanings—leads to more muscular 

memory retention than shallow processing tasks (Craik & Lockhart, 1972). However, while 

this theory emphasizes deeper engagement, it has limitations. For example, it may not fully 

account for individual differences in learning, such as learners with slower processing speeds 

or less working memory capacity who may struggle with tasks requiring deep semantic 

engagement. Furthermore, this theory does not explicitly address the role of production in 

learning, which leads us to the Production Effect theory. 

The Production Effect refers to the phenomenon whereby words read aloud are remembered 

better than those read silently (MacLeod et al., 2010). This theory emphasizes producing 

language, such as reading aloud or repeating words, as a method of encoding, which enhances 

recall. When linked with the Depth of Processing Hypothesis, producing a word aloud can be 

seen as a form of deeper engagement, as it involves both semantic and motor processing. This 

additional processing layer creates more substantial memory traces, as the cognitive effort 

involved in production adds another dimension to learning (Ozubko et al., 2012). This aligns 

with the view that engaging multiple cognitive pathways, such as auditory, visual, and motor, 

optimizes vocabulary retention. 

Furthermore, the Transfer Appropriate Processing (TAP) theory builds on depth by asserting 

that memory retrieval is most successful when the processes used during learning are aligned 

with those required during recall (Morris et al., 1977). For example, if semantic processing is 

employed during word learning, the same type of processing will be more effective during 

recall. This theory directly relates to the Production Effect, as producing a word during 



 
15  

encoding involves a specific form of cognitive and motor engagement, which can be mirrored 

during retrieval. Thus, the Production Effect enhances retrieval when the recall task involves 

spoken or active word reproduction. 

 The TOPRA model (Barcroft, 2015) provides further insight into lexical input processing by 

emphasizing a balance between semantic, structural, and mapping processes in vocabulary 

acquisition. According to TOPRA, focusing heavily on one type of processing, such as 

semantic tasks, may limit cognitive resources available to others, potentially affecting overall 

learning efficiency (Barcroft, 2015). This model highlights the importance of varied and 

context-rich learning experiences, which simultaneously engage multiple processing layers to 

optimize vocabulary acquisition. Here again, the Production Effect plays a critical role, as it 

suggests that engaging in production activities (such as reading aloud or speaking) facilitates a 

balance between processing semantic meaning and other cognitive tasks, like auditory and 

motor engagement. 

Processing speed also plays a critical role in these cognitive frameworks. Faster cognitive 

processing allows learners to engage more efficiently with deep processing tasks, such as those 

emphasized in the Depth of Processing Hypothesis and TAP, and to retrieve information more 

effectively. Similarly, rapid processing enables learners to balance different cognitive tasks, as 

the TOPRA model proposes, facilitating semantic engagement and structural understanding. In 

the context of the Production Effect, faster processing speeds may enhance learners' ability to 

engage in repeated production tasks, thereby improving memory retention and recall of 

vocabulary. 

In summary, understanding vocabulary acquisition through the Depth of Processing 

Hypothesis, TAP, the Production Effect, and the TOPRA model provides valuable insights into 

optimizing learning strategies. While engaging deeply with meanings improves retention, 

aligning cognitive processes during encoding and retrieval maximizes recall efficiency. 

Although the Production Effect enhances encoding and recall through active production, it does 

not inherently focus on meaning and, in some respects, represents a more surface-level 

processing activity. In contrast, the TOPRA model advocates for a balanced approach, 

integrating different processing types to maximize learning outcomes. Together, these 

frameworks illustrate how various cognitive processes, including processing speed and the 

level of engagement with content, shape vocabulary acquisition outcomes. 
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2.1.2.2. Word Frequency and Familiarity 

Another factor influencing L2 word learning is word frequency. Frequency represents the usage 

rate of a word in a language. This affects a language user's ability to recognize, understand, or 

use the word, its pronunciation, and its meanings (Ellis, 2002). Consequently, high-frequency 

words are encountered more frequently, resulting in a quicker build-up of memory traces and 

facilitating easier recall and comprehension. It is important to note that word frequency is not 

a fixed characteristic but can vary significantly across different contexts and language domains. 

This variation in frequency can impact how words are learned and processed in various 

situations. For example, there is an apparent contrast between words in spoken language and 

words in writing (Durrant et al., 2022). Frequency also can vary considerably based on the 

specific text being examined, and it can be interpreted differently depending on the nature of 

the texts being analyzed. For instance, there is a contrast between words used in fiction and 

those found in academic research (McCreath et al., 2017; Ludewig et al., 2023). 

Given the vast vocabulary of most languages, learners face the challenge of prioritizing which 

words to focus on when acquiring a new language (Nation & Meara, 2013). Since it is 

impossible to master every word, this prioritization often considers frequency. High-frequency 

words are typically encountered more often in various contexts, leading to increased familiarity 

and repeated practice. As a result of this extensive exposure and usage, these words are 

generally processed more efficiently by language learners, making them a good starting point 

for language acquisition (Nation & Meara, 2013). This increased processing efficiency is 

primarily due to the learner's repeated exposure and practice. However, it might also be 

influenced by the inherent qualities of the words themselves, such as phonological simplicity 

or semantic transparency. The more a word is encountered and used, the stronger the neural 

pathways associated with its recognition and retrieval become, leading to faster and more 

automatic processing. 

In psycholinguistics, word frequency has been shown to affect the ease and speed of lexical 

access (i.e., the process of retrieving words and their meanings) (Balota & Chumbley, 1984; 

Rayner & Duffy, 1986). Forster (1976) proposed that frequency is a critical factor in organizing 

the mental lexicon, the internal mental dictionary. This phenomenon, known as the frequency 

effect, translates to faster processing of higher-frequency words compared to lower-frequency 

words, observed in both native (L1) and second languages (L2) (e.g., Dahan et al., 2001). 

However, proficiency in the L2 can modulate the magnitude of this effect. While high-
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frequency words generally maintain an advantage,  increased proficiency can lessen the 

processing speed difference between high- and low-frequency words (Dahan et al., 2001; Yi 

and Ma, 2017). 

Familiarity, an individual's understanding of words or phrases (Harley, 2014), complements 

the role of frequency in vocabulary learning. Hallin and Van Lancker-Sidtis (2017) found that 

highly familiar words are processed more quickly than less familiar words, regardless of 

frequency. Familiarity is rooted in personal language experience rather than solely in the 

frequency of public language use (Wang et al., 2021). This personal experience with language 

plays a vital role in vocabulary growth by providing access to the meanings of morphologically 

complex words through smaller, familiar parts (Chen et al., 2008). Familiarity influences 

various aspects of language processing. For instance, listeners recognize talkers better when 

they speak a familiar language, indicating the impact of language familiarity on talker 

recognition (Fecher & Johnson, 2018). Additionally, speech recognition is enhanced when the 

speaker is familiar, leading to better understanding and retention of speech (Fleming et al., 

2014). This highlights the importance of considering the learner's existing knowledge alongside 

frequency when creating learning materials. 

 

2.1.2.3. Prior Knowledge 

Prior knowledge helps learners to learn better and acquire more vocabulary (Hattie and Yates, 

2014). Prior knowledge or pre-knowledge refers to the skills, expertise, or aptitude learners 

bring to the learning process (Jonassen & Gabrowski, 1993; Dochy & Alexander, 1995). For 

example, when learning new vocabulary in a second language, a learner with a strong 

foundation in their native language can more easily grasp new words by drawing parallels 

between the languages. This comparative method can enhance understanding and retention of 

vocabulary. Prior knowledge plays a significant role in forming new cognitive schemas for 

acquiring new information (Bartlett, 1995). It is shown that prior knowledge reduces cognitive 

load, resulting in better learning engagement (Myhill and Brackley, 2004; Mihalca et al., 2011). 

In vocabulary learning, this might mean that a student familiar with Latin roots can more 

efficiently learn English words derived from Latin, as they can break down and understand new 

words more quickly, thereby reducing the mental effort required to know them.  

The cognitive load of students with low prior knowledge requires greater support with learning, 

whereas that of students with high prior knowledge is perceived as lower by the student (Myhill 
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and Brackley, 2004; van Riesen et al., 2019). According to Witherby and Carpenter (2021), 

students with more existing knowledge about a topic tend to learn more new information 

related to that topic, as demonstrated by their better scores on knowledge tests. Coyne et al. 

(2019) noted that students who possess a wider range of words at the beginning of their learning 

journey are more efficient in acquiring new vocabulary as they are exposed to more oral and 

reading materials. They can also integrate the newly learned words into their knowledge more 

effectively. Thus, successful integration of prior knowledge into new information depends upon 

the capacity of existing knowledge to expand through the introduction of new ideas and 

concepts. 

 

2.1.2.4. Item simplicity 

The simplicity of words plays a crucial role in memory performance, particularly in recognition 

memory, where simpler items are more readily distinguishable and require less cognitive effort 

for recognition (Humphreys et al., 2000). Simpler items also demand fewer cognitive resources 

and occupy less space in working memory, facilitating their maintenance and retrieval without 

interference (Azizian & Polich, 2007). In the context of vocabulary learning, even when 

attention is diverted, prioritizing specific words within the visual field can enhance their 

subsequent recall. This demonstrates that the brain can allocate resources for future retrieval 

without direct attention (LaRocque et al., 2014). For instance, when learning new vocabulary, 

if certain words are subconsciously marked as necessary, they are more likely to be 

remembered later, even if they were not the primary focus during the initial learning session. 

This indicates that implicit prioritization can significantly aid in retaining new vocabulary. 

In essence, simplicity optimizes cognitive resource allocation, enabling more efficient 

recognition, improved working memory maintenance, and enhanced prioritization during word 

learning (Chen et al., 2022; Galdo et al., 2022). As explained earlier, working memory can be 

likened to a limited-capacity workspace for processing new information. Simpler items, such 

as words with fewer syllables or easily distinguishable phonemes, necessitate less processing 

effort for recognition. The reduced cognitive effort required for recognizing simpler items 

allows for deeper processing of the item's meaning and associative connections. Additionally, 

simpler words occupy less cognitive space, akin to how a concise definition is less mentally 

taxing than a complex, multi-layered explanation (Feldman, 2016; Camos & Portart, 2014). 
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This facilitates better retention of the word form and its meaning within working memory, 

which is essential for effective encoding and later recall (Carter & Vitányi, 2003). 

Furthermore, simplicity enhances the prioritization of word learning. Encountering complex 

stimuli, such as words with intricate morphology or unfamiliar phonetics, divides attention, 

complicating the focus on core elements necessary for encoding. In contrast, simpler words are 

more readily salient, enabling learners to direct their attention and cognitive resources more 

efficiently toward the word's form and meaning. This, in turn, leads to more effective word 

learning and vocabulary acquisition (Wong & Perrachione, 2007; Glavaš & Štajner, 2015). 

 

2.1.2.5. Social Factors 

Social factors significantly impact vocabulary acquisition, especially when learning a second 

language (Adwani and Shrivastava, 2017; Tawfiq, 2020; Vyas and Sharma, 2022). One of the 

powerful methods for developing vocabulary is to be immersed in a language environment that 

speaks the target language. Immersion in a second language is effective due to its constant and 

contextualized exposure, leading to enhanced understanding and retention (Linck et al., 2009). 

This exposure in an immersive environment allows learners to continually encounter new 

words and phrases in various contexts, aiding in grasping meanings through context clues and 

repeated usage (Linck et al., 2009). As a result of immersion, speaking and listening skills can 

be improved, vocabulary can be expanded, and the language barrier may be removed.  

In social psychology, the social factors that affect vocabulary acquisition include motivation, 

attitudes toward language learning, and the sociocultural context in which the language is 

learned (Siegel, 2003; Gardner, 2005). There has been a shift in second language acquisition 

towards a context-oriented perspective, which emphasizes the role of social factors in L2 

processing research (Adwani & Shrivastava, 2017). According to Gardner and Lambert (1972), 

second languages (L2) are intermediaries within multicultural environments that bridge 

different ethnolinguistic communities. It was noted that the desire to acquire the language 

spoken by another community plays an essential role in either facilitating or impeding 

intercultural communication. Therefore, it is beneficial for learners to engage in conversations 

and dialogues with peers, teachers, and native speakers to understand various cultural contexts, 

idiomatic expressions, and word usage (Illés and Akcan, 2016). In this manner, learners can 

acquire new words and gain a deeper understanding of their cultural and contextual meaning, 

thus improving their ability to comprehend the language (Davis, 2003).   
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2.1.3. Methods of learning vocabulary: 

Learning new vocabulary can be accomplished through various methods. This section will 

explore some of the most common techniques used in teaching vocabulary, tailored to the needs 

of the current thesis. These methods include memorization, multimedia resources, digital tools, 

flashcards, and word production. Memorization is a traditional approach to vocabulary learning 

that involves repeated exposure to new words and their meanings, which enhances memory 

retention (Nemati, 2009; Deeb, 2017). This method can be associated with various language 

skill areas, such as speaking and writing (He and Shi, 2008; Chen et al., 2016). Memorizing 

vocabulary often involves learning the grammatical roles of words, such as nouns, verbs, and 

adjectives. This understanding helps learners structure clear and grammatically correct 

sentences in speaking and writing. By memorizing new words and their meanings, learners 

expand their ability to express themselves and understand others. 

Memorization strategies involve techniques for committing language material to memory, with 

many closely linked to vocabulary acquisition (Gu, 2010; Sinhaneti & Kyaw, 2012). This has 

led to the term "vocabulary memorization strategy," which explicitly describes methods for 

memorizing individual words. Recent studies have distinguished between vocabulary and text 

memorization strategies to understand better how English as a foreign language learners handle 

longer texts during memorization to enhance their language learning (Yu, 2017; Wang, 2023). 

Word production is a learning/teaching method that requires learners to actively engage with 

new words by verbalizing them aloud, creating a deeper memory trace by requiring active 

cognitive processing (Levelt, 1992; Bock et al., 2002; Greenwood, 2010; Kormos, 2014). 

Studies of language production have historically been less extensive than studies of language 

comprehension. This applies to research studying word and sentence levels (Vigliocco et al., 

2012). Producing and repeating words through reading or verbalization has, however, emerged 

as a pivotal method that deserves further investigation (Icht & Mama, 2022). Studies indicate 

that this approach can improve vocabulary learning and later acquisition (Punar-Özçelik and 

Uzun, 2021). Among the many methods and strategies available, this thesis focuses on 

production as a method that reinforces vocabulary retention, as will be discussed extensively 

in section (2.3).  
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2.1.4. The Bilingual Learner  

This section provides an overview of bilingualism with a specific focus on children who grow 

up in bilingual households, as distinct from children learning a second language solely in 

formal educational settings. Unlike learners who encounter a second language in controlled 

environments (e.g., Arab children learning English at a British school), children in bilingual 

homes interact with two languages regularly, impacting their vocabulary acquisition and 

cognitive processing in unique ways. This section defines bilingualism, examines the 

characteristics of Modern Standard Arabic (MSA) learners within bilingual environments, and 

explores current theories on bilingual lexical processing to shed light on how these experiences 

shape vocabulary learning. Bilingualism refers to the ability to speak and understand two 

languages. According to Dewaele (2015), a bilingual individual is competent in at least one of 

the four language skills (speaking, listening, reading, and writing) in a language that is not their 

first language or someone proficient in two or more languages. Similarly, Prior and van Hell 

(2021) consider any person who uses more than one language daily to be bilingual. In this view, 

bilinguals can have more fluency in all topics in both languages as they use their languages for 

different purposes, with various interlocutors in other domains of life (Grosjean, 2010; Cook 

and Bassetti, 2010). The proficiency level in a language can vary based on its necessity and 

domain of use.  

When discussing bilingualism in this research, defining the term in the context of the 

participants' linguistic experiences is crucial. In this study, all participants are bilingual, 

speaking both English and a Colloquial Arabic dialect (e.g., Saudi, Cairene, Levantine, 

Yemeni). However, their experience with Modern Standard Arabic (MSA) is limited, primarily 

in formal educational settings. The critical question is how differences in L1 (first language) 

might affect L2 (second language) vocabulary acquisition, particularly in the case of bilinguals 

whose L1 (Colloquial Arabic) is similar to L2 (MSA) versus learners whose dominant language 

(English) is typologically different from L2. Given the overlap between Colloquial Arabic and 

MSA, these participants may benefit from shared linguistic structures, which could facilitate 

vocabulary acquisition. 

In contrast, the influence of English as a dominant language may introduce additional 

challenges due to the greater linguistic distance from MSA. These bilingual differences are 

crucial in the production effect (PE) theory. PE suggests that vocalizing words during learning 

improves recall and recognition, but how this effect might vary between participants with a 
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shared linguistic base in Colloquial Arabic and MSA versus those for whom English dominates 

is a crucial area of investigation. This study explores whether participants with different 

linguistic backgrounds experience PE differently and whether the similarities or differences 

between L1 and L2 influence the effectiveness of vocal production as a vocabulary learning 

strategy. Thus, while bilingualism is not the primary focus of this research, it serves as a 

valuable framework for investigating the role of L1 in L2 vocabulary acquisition. 

Understanding these dynamics can offer insight into how bilingual learners respond to learning 

strategies like the Production Effect when acquiring MSA vocabulary. 

English learners of Modern Standard Arabic (MSA) are unequivocally categorized as L2 

learners. Yet, a pivotal debate among MSA scholars is whether to classify MSA learners with 

an Arabic background as second language learners and to define those proficient in colloquial 

Arabic (of any variety) and MSA as bilinguals. These controversial views appeared as these 

two “languages” have the same grammatical roots, but they differ in their phonology, 

morphology, and lexicon as a result of their historical development (Al-Sughayer, 1990; Holes, 

2004; Laks & Berman, 2014; Al-Omari, 2019).  

Arabic native speakers learn their language in a unique linguistic context called diglossia 

(Ferguson, 1959). This means that different spoken dialects of Arabic coexist with a more 

formal variety known as MSA (Abu-Rabia, 2000; Maamouri, 1998). There are some 

differences and similarities between the two at all levels of linguistic description. MSA is used 

in formal situations like public occasions, religious contexts, media, and the press. It is not any 

native speaker's first language, and Arabs usually learn it in school. MSA is the language used 

for Arabic literacy, i.e., reading and writing. 

On the other hand, colloquial Arabic (CA) varieties are acquired early and used in everyday 

situations. Reading and writing in CA varieties is not shared and is limited to aspects of social 

media like text messages, Twitter, and Facebook (Al-Khatib & Sabbah, 2008; Mostari, 2009). 

While all native Arabic speakers utilize the same Modern Standard Arabic (MSA) variety, their 

spoken dialects can vary between states and within different regions of the same state. 

According to Cook's theory (Cook, 1991, 2002, 2003), those who speak colloquial Arabic and 

MSA are regarded as “L2 users.”  

The relationship between languages in the mind of an L2 user has been a subject of ongoing 

debate in second language acquisition. Some researchers argue that languages interconnect to 
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form a cohesive multicompetence, while others maintain that languages exist as distinct 

systems with specific interaction points. Cook (2002) defines multicompetence as "the 

knowledge of more than one language in the same mind" (p. 10) and later expands this concept 

to encompass all languages within a single mind or community, emphasizing the potential 

interconnectedness of L1, L2, and additional languages (Cook & Wei, 2020). This perspective 

challenges the notion of monolingual native speaker superiority and suggests that 

multicompetence impacts the entire cognitive system, not just language abilities. However, 

alternative views exist. White (2011) proposes the Interface Hypothesis, which suggests that 

distinct linguistic systems may interact at specific interfaces (such as syntax-semantics) in 

bilingual individuals. This hypothesis implies that while different languages may operate 

independently to some degree, they interact at particular points, influencing language 

processing and production. Cook (1999) advocates recognizing L2 users as multicompetent 

language users rather than deficient native speakers, challenging the traditional hierarchy that 

places native speakers above L2 learners. This perspective emphasizes the unique abilities of 

L2 users and their potential to leverage multiple linguistic systems. The debate between these 

perspectives highlights the complexity of bilingual language representation and processing. 

Factors such as proficiency level, age of acquisition, and language similarity may influence the 

degree of interconnection or separation between languages. Given this ongoing discussion, an 

intriguing question arises: How are different languages activated and processed in the bilingual 

brain, and to what extent do they interact or remain distinct? 

Current theories of bilingualism assume that there is a combined lexical store. In this view, 

lexical items are connected to several linguistic features in a common lexical store (Dijkstra 

and Van Heuven, 2002; Kroll and Sunderman, 2003). Research on bilingual language 

processing provides evidence for the non-selective view of linguistic processing. That is, both 

languages of a bilingual individual are activated simultaneously rather than accessing only the 

target language (i.e., the speaker L2) (Durrant et al., 2022). In other words, research on 

bilingual lexical access and language co-activation suggests that the activation of homographs 

in a target language can trigger their activation in a non-target language (i.e., speakers L1) (Wu 

and Thierry, 2010; Friesen and Jared, 2012; Durlik et al., 2016; Chen et al., 2017; Poort and 

Rodd, 2017; Woumans et al., 2021). Homographs, by definition, are words that share spelling 

but possess distinct meanings across languages (e.g., /sin/ in MSA means “age” or “tooth,” 

while “sin” in English means an immoral act).  
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As bilingual individuals gain more exposure to the non-target language, the degree of co-

activation with the target language during spoken word comprehension increases (Chen et al., 

2017). This heightened activation of the non-target language can lead to competition during 

processing, potentially causing ambiguity and slowing down the identification of the intended 

meaning of interlingual stimuli like homographs in the target language (Wu and Thierry, 2010). 

Interestingly, in tasks demanding the activation of lexical representations solely in one 

language, the non-target language's activation might be too subdued to activate homograph 

representations through its lexical connections with the target language (Titone et al., 2011).  

Similarly, the cognate effect is related to the activation dynamics of homographs in the non-

target language. Cognates are words that have similar forms and meanings across different 

languages. For example, the word /ʕayn/ directly means "eye" in both Colloquial Arabic (CA) 

and Modern Standard Arabic (MSA). However, in MSA, it also carries additional meanings 

such as "the heart of the thing" or "the water fountain," and the phrase /ʕayn ʔlħaqiːqa/conveys 

"the eye of truth." For a bilingual speaker, encountering this word may trigger its direct 

meaning in CA and English and the deeper connotations associated with its various meanings 

in MSA, posing challenges for MSA learners. The cognate facilitation effect underscores that 

bilinguals can read, hear, and articulate cognates faster than their non-cognate counterparts 

(Wu & Thierry, 2010). Two contrasting versions of the nonselective access hypothesis exist: a 

milder version positing that bilinguals cannot disregard an extraneous language in the 

environment or input, and a more assertive version suggesting that bilinguals' languages are 

perpetually active, potentially influencing their linguistic performance even when faced with 

monolingual tasks and input (Jiang, 2023). Given the significance of the cognate effect and the 

nonselective access hypothesis in bilingual language processing, understanding their 

interrelation and impact on cognitive functions is crucial. In the context of the current thesis, it 

is particularly vital to investigate how exposure to a second language influences activation 

dynamics in the first language. This exploration is essential for comprehending bilingual 

language acquisition mechanisms and potential cross-linguistic interference. 

2.1.5. Children and Vocabulary Learning  

Learning vocabulary is crucial for children's language development and cognitive growth. It 

significantly influences their ability to communicate effectively, understand complex concepts, 

and achieve academic success. This section explores the fundamentals of children's vocabulary 
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learning, including the critical period hypothesis and age of acquisition, and highlights the 

importance of language input and usage patterns in shaping language acquisition. 

2.1.5.1.  The Critical Period Hypothesis and Age of Acquisition 

Research indicates that there is a critical period for language learning. This cognitive ability 

peaks in early childhood and declines with age, making language acquisition more difficult as 

one age (Johnson & Newport, 1989; Lenneberg, 1967; Singleton, 1995). The notion of a critical 

period also called a 'sensitive period,' is deeply rooted in developmental psychology and 

neurology. It suggests that the human brain is exceptionally receptive to language learning only 

during an early phase of life. This period is generally considered to extend from birth to the 

onset of puberty, with some variability across individuals (Knudsen, 2004). 

The Critical Period Hypothesis posits that there is an optimal period in a person's life during 

which language can be acquired with native-like proficiency and after which language learning 

becomes increasingly difficult and ultimately less successful. Lenneberg (1967) suggests that 

the human brain is more malleable and receptive to language input during this "critical" 

window, which typically spans from infancy to early adolescence. This seminal work was 

pivotal in outlining the biological foundations of the critical period for language acquisition. 

He argued that the lateralization of the brain's language functions (i.e., the process by which 

one hemisphere, usually the left, becomes specialized in language skills) solidifies around 

puberty (10-12 years old), thereby reducing the capacity for language learning thereafter. This 

aligns with findings that the ability to learn new words declines after the first few years of life, 

suggesting a critical/sensitive period for vocabulary acquisition in the first language (Jiang, 

2021). During early infancy, there is an initial bias to attend to specific linguistic cues (e.g., 

frequent frames like "a dog" or "the car"), which facilitates rapid word learning. However, this 

bias declines after the first year of life (Friedmann & Rusou, 2015), indicating that vocabulary 

acquisition and language learning capacities are most pronounced in early childhood. 

While the Critical Period Hypothesis proposes a strict window of opportunity for language 

acquisition, the Age of Acquisition (AoA) effect offers a more gradient perspective. This theory 

suggests that the age at which a language is learned can influence the proficiency and neural 

representation of that language (Perani et al., 2003; Cargnelutti et al., 2019; Oh et al., 2019; 

Malaia et al., 2020; Elsherief et al., 2023). The earlier a language is acquired, the more likely 

the learner will achieve higher proficiency and more native-like neural processing. 
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The impact of the Age of Acquisition (AoA) effect on lexical retrieval is determined by the 

influence of individual learning experiences on the progressive formation of mental 

representations and the connections between these representations (Ellis and Morrison, 1998; 

Navarrete et al., 2015; Elsherief et al., 2023). Words learned earlier in life are often more 

quickly and easily recalled than those learned later. This phenomenon can be attributed to the 

more deeply entrenched neural connections formed during the critical periods of language 

acquisition when the brain is more malleable and sensitive to linguistic input. For example, a 

native speaker of English who learns the word "apple" in early childhood is likely to retrieve it 

more readily than a complex technical term learned in adulthood due to the foundational 

placement and frequency of use of "apple" in their linguistic repertoire. This emphasizes that 

the Age of Acquisition (AoA) impact is relevant to acquiring knowledge at all stages of 

development. In essence, the Age of Acquisition (AoA) effect is a fundamental aspect of 

cognitive learning that will likely play a role in developing a comprehensive theory of lexical 

retrieval throughout one's lifespan. 

These research findings have enhanced the understanding of language development and have 

had a practical impact on societal approaches to language education. They have influenced the 

methodologies adopted by educators who teach languages to young children, promoting 

techniques that mimic the natural language acquisition processes during the critical period. 

Additionally, the AoA effect has essential ramifications for diagnosing and treating language 

disorders, suggesting that early intervention is crucial for effective remediation (Elsherief et 

al., 2023). 

 

2.1.5.2.  The Process of Early Language Acquisition in Children 

As children approach the latter half of their first year, they start to comprehend the common 

words and simple phrases employed by their caregivers, as demonstrated by their reactions and 

gestures (de Boysson-Bardies, 2001; Athari, 2021). Generally, by the end of the first year, 

children articulate their first recognizable words, which include terms typically used by parents, 

siblings, or everyday items such as "bottle" and "dog." These early words signify a significant 

shift from preverbal to verbal communication. Historically, Skinner (1957) proposed that 

positive reinforcement is the driving force behind language acquisition; however, Chomsky 

(1965) challenged this theory by asserting that inherent biological mechanisms are a crucial 

factor in language learning. Nonetheless, the usage-based theory adds another dimension to the 
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study of children's language acquisition (Lieven & Tomasello, 2008). The theory emphasizes 

the role of language use itself in shaping how children learn. Children are not just passive 

recipients of language input and reinforcement. They actively participate in communication, 

using language in different contexts. This constant exposure and practice, a reassuring and 

confidence-boosting aspect, helps them refine their understanding of grammar and vocabulary. 

The child's environment, particularly the role of caregivers who name objects, respond to 

vocalizations, and model simple language structures, is pivotal during this stage (Kuhl, 2010; 

Rosselli et al., 2014). Therefore, the process of word learning is significantly influenced by the 

interaction between the child and their environment, which shapes the path for lifelong 

language use. 

Enhancing vocabulary is crucial for language proficiency and cognitive growth, particularly in 

children. A rich and nuanced vocabulary significantly shapes a child's ability to communicate 

effectively, grasp intricate concepts, and succeed academically (Cummings et al., 2018; 

Ramsook et al., 2020). Children absorb new words during the language acquisition stages, 

laying the foundation for sophisticated linguistic abilities. This process starts with the native 

language, effortlessly picked up from their surroundings and rapidly advanced by caregiver 

interactions and environmental stimuli (Cook & Cook, 2010; Guerrout et al., 2019; Swanson, 

2020; Masek et al., 2021). Additionally, children may learn a second language or multiple 

languages as they mature through formal education or as part of a multilingual setting (i.e., 

being raised in a diverse community or a multilingual household). For example, a caregiver 

might teach the word "rabbit" by pointing toward it. However, this method has limitations, 

especially when teaching abstract terms such as "happiness" or complex grammatical forms 

like prepositions, verbs, or articles (Tomasello, 2003). This complexity suggests that the direct 

teaching of vocabulary is not always straightforward.  

 

2.1.6. Learning Modern Standard Arabic  

Arabic is one of the most widely spoken languages, with more than 300 million native speakers 

in the world. It is the official language of 27 countries, ranked fourth in the number of people 

who speak it as a first language (Habash, 2010). The main reason for its wide use amongst 

Muslims is that the holy book of Islam (i.e., the Quran) is written in Arabic but translated into 

other languages. Non-Arab Muslims and non-Muslims also learn it as an additional language 
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to enable them to speak it and use its writing system in their political or educational work or to 

learn about Arabic culture (Aladdin, 2010). 

Arabic has several varieties; the main variety is Classical Arabic, the old Arabic, or “al-Arabiya 

al-fuṣḥā” (the purest) used in the media and literature. It is usually distinguished from Modern 

Standard Arabic (MSA), which is used in daily communication and education. Although both 

styles follow the same syntactic and phonological rules, MSA differs in that it allows loanwords 

and borrowings from other languages to follow the rapid growth in different fields of life, 

including technology, science, or general social media terms  (Ordan et al., 2010). For instance, 

The Arabic Language Academy in Cairo, Egypt (established in 1932) added the word "trend" 

to the Arabic language dictionary (Alarabiya, 2023). The term "trend" is commonly employed 

in English to refer to popular topics rapidly gaining attention on social media platforms. These 

topics are disseminated widely within a short period, leading to frequent discussion and 

circulation among the public. 

Within Modern Standard Arabic (MSA), there are regional dialects called Colloquial Arabic, 

which are used for informal communication in geographic areas (e.g., Cairene in Egypt). Native 

speakers of MSA might use it in formal contexts such as school or work emails, but they 

typically use their local dialects for spoken and informal written communication. This creates 

the phenomenon of diglossia, as described by Hudson (2002), where two levels of a 

language—MSA as the "high" variety and the local dialect as the "low" variety—are used 

simultaneously, with MSA for formal writing and local dialects for everyday speech. However, 

MSA is vital in mediating interactions between these high and low varieties, creating a dynamic 

linguistic system (Parkinson, 2005). The degree of MSA use varies across regions; for instance, 

in countries like Lebanon and Morocco, local dialects are sometimes used even in formal public 

speeches. By contrast, President Abdel Fattah El-Sisi prefers to use the Cairene dialect when 

addressing the public in Egypt. In contrast, in Saudi Arabia, MSA is consistently used for 

formal speeches, with the Saudi dialect reserved for informal interviews (e.g., on TV shows). 

This dialectal variation has been considered when examining the participants' language 

backgrounds and selecting the vocabulary for the current study. 

Research on language acquisition in diglossic contexts, particularly in Arabic, highlights 

several challenges learners face navigating between the formal (high) and informal (low) 

varieties (Abu-Rabia, 2004; Khamis-Darkwar, 2010). In Arabic-speaking countries, children 

are typically exposed to Colloquial Arabic as their first language (L1), acquiring it naturally at 

home. However, their exposure to MSA begins later, usually when they enter school, where it 



 
29  

is used as the medium of instruction and in written materials (Maamouri, 1998). This delayed 

and formal introduction to MSA often leads to uneven proficiency between the two varieties, 

with children usually becoming more fluent in their local dialect and less comfortable using 

MSA (Eisele, 2002). 

Studies show that learning MSA in diglossic contexts can result in what some scholars 

call "compartmentalized bilingualism," where speakers develop separate competencies in the 

formal and colloquial varieties (Ferguson, 1959; Albirini, 2014). This can pose cognitive and 

linguistic challenges, particularly in vocabulary acquisition, as learners must continuously shift 

between the two varieties, sometimes treating them as distinct linguistic systems.  Ayari 

(1996) suggests that the complexity of this diglossic situation may hinder literacy development, 

as children may struggle to transfer their spoken language skills (in Colloquial Arabic) to the 

formal written system of MSA. Similarly, in other diglossic languages, such as Swiss, German, 

or Greek, research has found that learners face challenges in acquiring the high variety due to 

limited exposure to everyday communication (Holmes, 1992). In these contexts, children may 

develop more vital oral skills in the low variety while encountering difficulties in mastering 

the formal grammar and vocabulary of the high variety, especially when they are introduced to 

it later in their educational journey. This has important implications for vocabulary learning in 

diglossic contexts. In Arabic, for instance, research by Ibrahim (2009) highlights the potential 

for confusion when children encounter words in MSA that are either different from or more 

formal versions of their colloquial equivalents. For example, the word for "book" in MSA is 

"kitāb," while the colloquial pronunciation or word may differ slightly in many dialects. This 

lexical distance can create an additional cognitive load during vocabulary learning, particularly 

for younger learners. 

In the context of this thesis, these findings are particularly relevant. Since the participants are 

bilingual in Colloquial Arabic and English, their acquisition of MSA vocabulary must account 

for the cognitive and linguistic demands of navigating diglossia (between MSA and Colloquial 

Arabic) and their bilingualism with English. The PE, which this study investigates, may 

interact with these linguistic challenges. The role of vocal production in enhancing memory 

may vary depending on how familiar or distinct the MSA vocabulary is from the learners' 

everyday Colloquial Arabic, further complicating L2 acquisition in this diglossic context. 
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2.1.6.1.  Arabic Phonology and Morphology 

Regarding the segments, MSA has 28 consonants; however, MSA differs from English in that 

it lacks the plosive /p/, the voiced /v/, the affricates /tʃ/ and /ʤ/, and the nasal /ŋ/, with additional 

glottal fricatives /ʔ/, /ħ/, and /ʕ/. The phonology of MSA has the distinctive feature of emphasis, 

which is indicated by using the symbol /ˁ/ from the IPA chart, in which four consonants are 

considered emphatic (i.e. /t/, /d/, /ð/, /s/). The vowel quality and the phonetic form of vowel 

production is affected by the consonant environment surrounding the vowels. MSA contains 

limited vowels compared to the 12 vowels in English. Arabic has three vowels that can be long 

or short: /a/, /i/, /u/, /aː/, /iː/, /uː/. Regarding the syllable structure, MSA disallows both onset-

less syllables and onset clusters and prohibits other syllable structures. The allowed syllable 

sequences are the light syllable, CV; the heavy syllables, CVC and CVV; and the super-heavy 

syllables, CVVC and CVCC (Holes, 1995; Al-Ani, 2014). 

To understand word formation in Arabic, it is necessary to understand the Arabic morphology 

similar to other Semitic languages and has a root-based approach. The roots in Arabic words 

mostly have three consonants, but adding more consonants and vowels is possible. The root 

patterns determine the semantic meaning of a word and its phonological categories. However, 

grammarians believe that MSA is a derivational language in which nouns are derived from 

verbs or other nouns to give a semantically related meaning or to produce a new word (Ibrahim, 

2010). For instance, the word “library”, in Arabic “Maktba” /mkˈtabæ/, is derived from the 

verb /ktb/, “he wrote”. Nevertheless, nouns in MSA are also formed using the compounding 

technique to produce one of three types of compound nouns: a genitive noun, or “Iḍāfah” (e.g. 

“ˈKitabu Al-Arabi” /kitabu ˈʔlʕra:bi/ “The book of Arabic”); a predicative noun, which 

combines definite and indefinite nouns (e.g. “rajulun qawi” /rad͡ʒulun ˈqawi:un/ “a strong 

man”); or a syntactic compound noun (e.g. “Maliku Alghaba” /maliku ˈʔlɣa:bæ/ “The king of 

jungle” or “the lion”). The final type of noun formation in MSA is noun borrowing, which is 

used by the general public and scientists to “Arabize” a word or export a word and adapt it 

according to the phonological rules of MSA. For instance, it is likely to hear, “I need ‘iskreem’ 

/ˈʔiskiriːm/ to beat the heat of this city!” in which “iskreem” /ˈʔiskiriːm/ is a lexical term that 

has undergone phonological and morphological changes to be identified as an English 

loanword in Arabic to describe the popular frozen dairy product (Holes, 1995; Ibrahim, 2010; 

Hazem & Meteab, 2019).  

Understanding Arabic phonology and morphology is essential for learners acquiring MSA 

vocabulary. Phonological differences, such as emphasis and vowel-consonant interactions, 
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With regards to learning Arabic as an additional language, there has been an ongoing 

controversial debate about the teaching of MSA or its varieties as a conversational language to 

non-native learners. Because MSA is used in formal settings, scholars are calling for it to be 

taught as a lingua franca (Jaradat and Al-Khawaldeh, 2015). However, another factor that 

should be considered when learning MSA is the difficulties that face second-language learners. 

In a study by Dijani et al., (2014), the authors noted that, due to the lack of existence of some 

MSA consonants (e.g., /tˤ/, dˤ) in other languages, learners of MSA as a second language 

struggle to produce words that have these phonemes. Another difficulty is the recognition of 

different noun classifications, especially genitive nouns or “Iḍāfah”, and using the dictionary 

to understand the meaning of unfamiliar words in Arabic, as the language depends on the root 

and its derivatives. 

Modern Standard Arabic (MSA) uniquely serves heritage language learners, particularly in 

multicultural and multilingual communities like the United Kingdom. While it differs from the 

spoken Arabic dialects used at home, MSA serves as a unifying form of communication and a 

representation of cultural identity for Arabic speakers (Park, 2013; Eghbaria-Ghanamah et al., 

2022). MSA functions as a second "Arabic" language for many heritage learners, distinct from 

their colloquial dialects. It acts as a flexible lingua franca 1among Arabic speakers, facilitating 

communication across different dialectal backgrounds (Solimando, 2019). This is especially 

important because spoken dialects can sometimes be difficult for speakers of other Arabic 

varieties to understand. 

2.1.6.3. Children Learners of MSA  

Since this thesis focuses on learning MSA as an additional language, the participating children 

must possess prior knowledge of MSA phonology. This prerequisite ensures that they 

understand the sounds used in Modern Standard Arabic, which is critical for accurately learning 

and repeating new vocabulary. Prior exposure to MSA phonology, whether through family, 

 

 

1 A lingua franca is a language used to communicate with people who do not speak a native language. It is a standard communication 

method, particularly in multicultural and multilingual settings. This term encompasses various languages facilitating interaction among 

speakers of different mother tongues, often emerging in trade, diplomatic, or cultural contexts (Merriam-Webster, 2024). 
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education, or cultural background, supports the ability to produce words correctly, a key factor 

in studying the Production Effect (PE). Accurate vocal production is necessary for the PE to be 

fully effective, as incorrect pronunciation could hinder learning and memory retention. This 

section provides an overview of children learning Modern Standard Arabic (MSA) as an 

additional language and examines the crucial role of phonological awareness in their MSA 

acquisition process. 

A notable illustration of sociocultural context within the field of sociolinguistics is the teaching 

of Arabic as a second language (L2) to immigrant children of Arabic descent. These children 

are considered heritage language learners (Dhahir, 2015; Alabd, 2016; Albirini, 2016). By 

definition, heritage speakers are generally bilingual individuals from immigrant or minority 

backgrounds. They often grow up speaking their family's native language at home while 

simultaneously or subsequently learning the dominant language of the wider society and social 

environment. As a result of such a sudden or gradual shift, L1 development may be limited and 

different features of L1 may need to be adequately acquired (Valdes, 2005; Montrul, 2008, 

2016).  Language exposure to L1 in a majority language-dominant environment varies based 

on the languages spoken at home and outside the home (i.e., only L1 or both L1 and L2) and 

how often they are used. As opposed to monolingual language environments where exposure 

to L1 prevails, heritage speakers are exposed to different languages simultaneously, and the 

proportion of this exposure is generally not in favour of L1 (Thordardottir, 2011; Hoff et al., 

2012, Montrul, 2016). The L1 proficiency levels of these learners vary where some have 

limited reading, writing or speaking skills while others show native-like literacy skills (Valdes, 

2005; Montrul, 2010). 

In the case of Arabic learners, it is often questioned whether linguistic integration, the 

maintenance of cultural heritage, and the potential impacts on their bilingual proficiency would 

be appropriate to immerse these learners in Arabic-centric educational environments when they 

reside in regions where Arabic is the nondominant or a minority language (Surrain, 2018; 

Aldawood et al., 2023). The majority of these children are likely to be exposed to Arabic as a 

minority language in three settings: their homes, schools that teach the Arabic language, and 

events held by members of Arabic-speaking communities (Ferguson, 2013; Al-Sahafi, 2015; 

Said and Zhu, 2017; Yazan and Ali, 2018; Bahhari, 2020).  Being immersed in a target language 

environment, such as language teaching institutes, provides unparalleled advantages in 

vocabulary development, and the daily exposure to the language forces learners to adapt and 

engage with a broader lexical range (Van Lier, 2004; Mroz, 2014; White et al., 2013). As this 
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case involves linguistic heritage, identity formation, and a sociocultural context in which these 

individuals navigate their educational trajectories, it deserves in-depth consideration. Hence, 

among the many groups of learners, this thesis focuses on child learners of Arabic as a heritage 

additional language.  

Research suggests that child learners of Modern Standard Arabic (MSA) residing in minority 

Arabic-speaking countries, such as English-dominant nations (e.g., Australia, the United 

Kingdom, or the United States), often face challenges in achieving proficiency and exploring 

the language beyond the classroom setting (Abuhakema, 2012; Labanieh, 2019). This 

limitation is likely due to the dominance of the surrounding language (e.g., English) in their 

daily lives. This dominance may restrict opportunities for MSA practice outside of formal 

instruction, potentially hindering fluency development. Research indicates that child learners 

of Modern Standard Arabic (MSA) in minority Arabic-speaking environments, even those with 

a dominant Arabic dialect background, may encounter challenges in demonstrating proficiency 

in using MSA vocabulary for everyday conversations. 

 This difficulty can be attributed to the linguistic disparities between MSA and local Arabic 

dialects, a phenomenon known as diglossia (Saiegh–Haddad, 2003). Diglossia, as explained 

earlier, presents a particular obstacle because vocabulary knowledge is a critical factor in 

speaking proficiency (Koizumi & In’nami, 2013). The distinctions between the written MSA 

and spoken regional Arabic dialects can create confusion and hinder learners' ability to readily 

access and apply MSA vocabulary in everyday contexts (Zaidan & Callison-Burch, 2014). To 

explain, although the syntactic structure of MSA sentence is similar to the dialectal Arabic, the 

choice of words would be challenging for MSA learners. For example, the learner needs good 

command of MSA (i.e., the grammatical structure and precise words) to be able to express their 

intention of going to school the following day even if they speak a dialectal Arabic (Hijazi 

Arabic in the following example):  

                             Hijazi Arabic: /ħɾuːħ llmadrasa bukra/ 

                                         MSA:    /saʾaðhab ʔilaː almadrasah ɣadan/  

                             English: (I am going to school tomorrow) 

In this study, children who are learning MSA are considered heritage language learners. They 

are also defined as children who were born in, migrated to, or are residing in the U.K., with 

caregiver(s) who are originally from an Arabic speaking country, and who are exposed to the 
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Arabic language either at home or at Arabic Institutes (i.e., weekend schools). Typically, these 

children have not reached the literacy level of native Arab speakers of MSA (i.e., ability to read 

and understand complex sentences), but some of them are using dialectal Arabic (i.e., Saudi 

Arabic, Levantine Arabic, Iraqi Arabic, etc) as a dominant speaking language without having 

the full literacy in it (i.e., the ability to read passages and write complex structured sentences 

in the spoken language). It is also worth mentioning that these children do not have the ability 

to converse in MSA as they use dialectal Arabic (some participants in study 1) or English 

(participants in studies 2 and 3) as a way of communication. In other words, the participated 

children in the study have the basic level of MSA to understands its alphabets, differentiate the 

variety sounds of letters, and have the ability to write simple MSA words. 

It is also important to consider the purpose for learning a language. For the participants in the 

current study, different factors contribute to each family’s decision to send their children to 

weekend schools. Some families from this study reported that it is important to link the child 

with their identity through learning Arabic as a mother tongue or a second language in order to 

understand the Qur’an and Islamic literature. Many parents assumed that it will be easier for 

their children to learn Arabic at an early age, as it is a difficult language to learn due to having 

a system that is unlike their first language (i.e., English). A parent in this study mentioned that 

they have tried to home-school their children to teach them Arabic by using expressions in 

place of English throughout the day and by watching films and cartoons, but that was not 

effective, so they decided to send the children to the weekend school.   

Within the context of the current study, MSA is used as a tool to investigate the PE theory as 

children had the phonological awareness of Arabic (i.e., the basic level to distinguish the 

specific sounds in a spoken word) which is considered as an important element when acquiring 

a target language similar to the background language. Phonological awareness is the ability to 

analyse the phonetic characteristics of words regardless of their meaning (Hatcher et al., 1994; 

Stackhouse and Wells, 1997). It involves modifying the sounds found within spoken words 

(Goswami and Bryant, 1990). It also recognizes smaller units of speech (phonemes) and 

includes significant elements such as syllables and rhymes. In addition to identifying 

similarities between words, PA skills include manipulating words (blending and segmenting 

them into phonemes and syllables), recognizing rhyming words, recognizing words that share 

initial sounds, and understanding word components, such as phonemes and syllables (Alcock 

et al., 2010). In other words, phonological awareness is hearing and consciously breaking 

words into syllables, onset, and rhyme, and individual sounds or phonemes. It is a foundational 
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skill that helps to develop later word recognition abilities and is a crucial predictor of future 

literacy acquisition. According to Bennett and Arrow (2023), phonological awareness is the 

most important emergent literacy skill to develop in preschool-aged children and is the best 

early predictor for later reading success. Therefore, it is important to develop phonological 

awareness skills before formal literacy instruction. 

Language acquisition involves the creation of mental representations, which evolve based on 

prior knowledge, shaping the assimilation of new linguistic concepts. A notable example of this 

process is observed in phonotactic probabilities (i.e., the likelihood of specific phonological 

segments or sequences occurring in a language). Through exposure to a language, individuals 

glean information about the frequency of specific sound patterns, aiding in acquiring new 

vocabulary. Research indicates that learners better recall unfamiliar words containing sounds 

commonly found in their native language (Thorn & Frankish, 2005). Familiarity with sounds 

is pivotal in vocabulary learning, particularly in early language acquisition.  

 

2.2. The Production Effect  

 

2.2.1. The Production Effect in Adults 

Apart from linguistic elements, various factors, including the training methods employed, have 

also been identified as influential in the learning process. One of the methods investigated in 

vocabulary learning is producing words aloud (i.e., reading or repeating words aloud rather 

than silent reading or listening). The idea that producing vocabulary aloud enhances memory 

has been well-known in cognitive psychology. The effect of production was first described by 

Gates (1917), who had participants report all tactics they use when learning lists of words in 

an experiment that investigated memory strategies. Participants reported that remembering and 

recalling the words was greatly improved by pronouncing the items. As Gates (1917) noted, 

recalling words reinforced the physical (motor) and acoustic components. The production 

effect was explored indirectly in a study conducted by Hopkins and Edwards (1972) to test the 

frequency effect theory (Ekstrand et al., 1966). This theory posits that recognising produced 

words should be better than recognising unproduced words because pronouncing a word 

increases its apparent frequency in memory. The mechanism is that vocalisation creates an 

additional encoding event, enhancing the word's situational frequency (i.e., the number of times 

it is experienced in the experimental context). In their study, Hopkins and Edwards 
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implemented study phases where participants read half of the items on a mixed list aloud and 

the other half silently. The results showed that produced words were recognised approximately 

10% better than unpronounced items, supporting the hypothesis that pronunciation increases a 

word's distinctiveness in memory, making it more readily identifiable during recognition 

tests. This finding supported the frequency effect theory and laid the groundwork for future 

research on the production effect in memory. Similarly, Conway and Gathercole (1987) 

conducted a study to test the effect of modality on long-term memory. The modality principle 

(Crowder & Morton, 1969; Low & Sweller, 2005) suggests that information retention is 

enhanced by using a presentation format that combines auditory and visual modes, which is 

more effective than when information is presented either visually or auditorily. The dual-

modality approach enriches the encoding process by engaging both auditory and visual sensory 

pathways, leading to more robust memory traces. 

Conway and Gathercole (1987) conducted a series of experiments investigating modality 

effects in long-term memory using an incidental learning paradigm. The study comprised four 

experiments, each employing mixed-mode presentations featuring three different modes of 

presentation. The baseline presentation mode required subjects to read words silently in all 

experiments. The other two presentation modes varied across experiments: Vocalise or read 

and hear in Experiment 1; Read and hear or mouth in Experiment 2;  Vocalize or write in 

Experiment 3; Vocalize or write without seeing the written word in Experiment 4. The 

researchers also conducted a fifth experiment where separate groups of subjects were presented 

with pure-mode lists. In this experiment, participants were asked to read silently, write without 

seeing, write and see, mouth, hear, read and hear, or vocalise. After the input phase in each 

experiment, subjects completed a delayed unexpected memory test. 

The study results indicated that read-and-heard words had the highest recognition rate at 76%, 

followed by mouthed words with an intermediate recognition rate of 69% and read-only (silent) 

words with the lowest recognition rate of 62%. The benefits of mouthing words can be 

attributed to the additional motor component it introduces to the encoding process. When 

people mouth a word, they engage in articulatory movements without producing sound. This 

motor activity creates a distinctive cue that can aid in later retrieval. However, it is essential to 

note that the advantage of mouthing was less robust than vocalisation (reading aloud) across 

Conway and Gathercole's experiments. Vocalisation consistently led to the best retention 

among the auditory presentation procedures. 
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In summary, while mouthing offers some memory benefits over silent reading, its effects are 

less pronounced than full vocalisation or hearing the word. The additional motor component 

of mouthing provides an extra encoding cue but lacks the auditory component, making 

vocalisation particularly effective for memory enhancement. Conway and Gathercole's study 

showed that reading a word aloud significantly improved memory performance compared to 

reading silently. Speaking aloud engages motor processes, enhancing the distinctiveness of the 

memory trace by adding an auditory attribute to the visual input. This dual encoding 

strengthens the memory, making it more resistant to forgetting. Silent reading, relying solely 

on visual processing, lacks this additional reinforcement, resulting in weaker memory 

retention. Thus, the benefits of production in memory retention are grounded in the enhanced 

activation and integration of multiple sensory and motor pathways, leading to more durable 

and accessible memory traces. 

More recently, MacLeod et al. (2010) named this phenomenon the production effect (PE 

hereafter), highlighting the memory advantage of explicitly remembering items read aloud 

compared to those read silently. This vocalization differs from the silent, inner pronunciation 

of words, known as subvocal rehearsal. Subvocal rehearsal, a component of Baddeley's 

working memory model's phonological loop, involves the silent repeating of words for 

temporary storage and manipulation. The production effect, however, emphasizes actively 

saying the words aloud, creating a more robust memory trace than the more passive process 

(i.e., subvocal rehearsal or listening). MacLeod et al. (2010) conducted a series of experiments 

to investigate the production effect principle. Experiment 1 was designed to establish the 

primary production effect by comparing memory performance for words read aloud versus 

words read silently. The researchers employed a within-subject design where participants 

studied a list of words, with half of the words read aloud and the other half read silently. 

Following the study phase, participants completed a surprise recognition test. The results 

indicated a significant production effect: words read aloud were remembered better than those 

read silently. This finding demonstrated that vocalizing words during the study phase enhances 

memory retention compared to silent reading. The researchers attributed this effect to the 

distinctiveness of the produced items, which likely receive more robust encoding due to the 

additional articulatory and acoustic processing involved in vocalization. This initial experiment 

provided a foundational understanding of the production effect, highlighting the memory 

benefits of reading words aloud and setting the stage for further investigations into alternative 

forms of word production and the conditions under which the production effect occurs. 
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In Experiment 2, which comprised three sub-experiments (2A, 2B, and 2C), the researchers 

examined whether the production effect would apply to alternative production modes such as 

writing, mouthing, and whispering. The results demonstrated a consistent pattern across all 

three sub-experiments: words read aloud were remembered significantly better than those 

produced by writing, mouthing, or whispering, which were remembered better than words read 

silently. Notably, while the production effect was robust in within-subject designs, it was not 

observed in between-subject designs. This finding suggests that the effect relies on the 

distinctiveness of produced items relative to non-produced items within the same study list. 

The lack of significant interaction between study conditions and specific experiments indicated 

that this pattern remained consistent across the sub-experiments. These results extend our 

understanding of the production effect, showing that while alternative production forms offer 

some memory benefits compared to silent reading, they do not match the effectiveness of 

reading aloud. The researchers concluded that the production effect is primarily tied to the 

distinctive articulatory and acoustic properties of reading words aloud. Other production forms, 

such as writing, mouthing, or whispering, provide some unique information during the 

encoding process, but not to the same extent as reading aloud. This gradation of effectiveness 

in different production methods highlights the specific importance of vocalization in enhancing 

memory retention through the production effect. 

In Experiment 3, MacLeod et al. (2010) aimed to further explore the production effect by 

investigating whether it extends to non-words and persists over a longer retention interval. The 

researchers used a within-subject design where participants studied both words and non-words, 

with half of each type read aloud and half read silently. The study phase was followed by a 

recognition test administered immediately or after a two-day delay. Results showed that the 

production effect was present for both words and non-words, with items read aloud being 

recognized more accurately than those read silently. This effect was observed in both 

immediate and delayed testing conditions, demonstrating the robustness of the production 

effect over time. Importantly, the magnitude of the production effect did not differ significantly 

between words and non-words, suggesting that the benefit of production is not dependent on 

the meaningfulness or familiarity of the stimuli. The persistence of the effect over a two-day 

delay indicates that the memory advantage conferred by production is not merely a short-term 

phenomenon but can enhance long-term retention. These findings extend our understanding of 

the production effect by showing its applicability to non-lexical stimuli and its durability over 
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time, further emphasizing the decisive role of active vocalization in memory encoding and 

retrieval processes. 

In experiments 4 and 5, the researchers examined whether different types of responses to items 

(i.e., a key press in experiment 4 and saying "yes" in experiment 5) contributed to better 

memory performance. Results did show a production effect. This implies that it is not merely 

the vocalization of the item itself but also the distinctiveness of the response that contributes to 

the production effect. In experiment 6, the researchers compared memory performance for 

words and nonwords that were orally vocalized (read aloud) to those that were read silently. 

The observed memory benefit was restricted to aloud-produced words and nonwords, where 

orally vocalized items were better remembered than their silently read counterparts. This 

finding further reinforced the importance of oral vocalization in the production effect, 

demonstrating that reading aloud enhances memory performance compared to silent reading 

for both words and nonwords. 

The last two experiments revealed further dimensions of the production effect, which examined 

additional encoding conditions impacting memory performance. In Experiment 7, the 

production effect was tested by incorporating an elaborate encoding task known to improve 

memory performance: the generation effect, which involves the benefits of self-generated 

words on memory (Slamecka & Graf, 1978; Bertsch et al., 2007). Surprisingly, even with this 

more efficient encoding task, the production effect persisted, suggesting that vocalization 

provides an additional memory benefit beyond the generation effect. This indicates that 

vocalizing items enhances the retention of previously learned material, independent of the 

advantages conferred by self-generation. 

Lastly, experiment 8 explored the possibility that the production effect arises from inferior 

encoding of silently read items due to "lazy reading" (Begg & Snider, 1987). This hypothesis 

posits that the benefit for produced items does not stem from superior encoding but rather from 

the inferior encoding of silent items due to reduced attention. Participants engaged in a 

semantic judgment task (abstract/concrete decision) for orally vocalized and silently read items 

to test this. The essential conditions involved participants reading words aloud while making a 

semantic judgment and reading words silently while making the same judgment. The results 

showed an apparent production effect: items read aloud were remembered better than items 

read silently, even when both items were processed with the same level of semantic judgment. 

This finding refutes the notion that the production effect arises solely from lazy reading 
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practices. Instead, it suggests that the production effect is not merely a byproduct of inferior 

encoding of silent items but is influenced by the distinctiveness and additional cognitive 

processing involved in producing the words aloud. 

Taken together, the series of eight experiments by MacLeod et al. (2010) (summarised in Table 

2.2) delved into the production effect, revealing several key findings. They demonstrated that 

reading words aloud significantly enhances memory compared to reading silently. This benefit, 

which applied to both words and pronounceable nonwords, did not extend to other forms of 

production, such as writing, mouthing, or whispering. The production effect remained robust 

even when participants made semantic judgments on all items. Generation tasks further 

enhanced it, indicating that it benefits from distinctive articulatory information and deeper 

semantic processing. These results suggest that the production effect arises from the combined 

influences of unique vocalization features and meaningful semantic analysis, enhancing the 

memorability of produced items. 
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2.2.1.1 Distinctiveness and Cognitive Processing 

As explained earlier, the production effect (PE) refers to the phenomenon where saying or 

producing words aloud leads to better memory for those items than words read silently. 

According to Lin and MacLeod (2012), this advantage occurs because producing words aloud 

creates distinctive cues that enhance later memory retrieval. The Lin and MacLeod study found 

that these distinctive cues are generated by vocalisation and silently mouthing words, 

suggesting that motor processes contribute to the effect. This implies that both vocalisation and 

related motor activities produce unique information that aids in memory retrieval. The study 

supports the distinctiveness account of the production effect, indicating that the enhanced 

memory performance is due to the creation and utilisation of distinctive cues during the 

encoding process. Individuals monitor their memory for these distinctive cues linked to the 

words they vocalised or mouthed, leading to a memory advantage for these items over those 

processed silently. The persistence of the production effect in older adults suggests that the 

ability to use these distinctive cues for memory enhancement remains intact with ageing, even 

though the benefit might be somewhat reduced compared to younger individuals. Specifically, 

research by Ozubko et al. (2012) demonstrated that while both younger and older adults 

experience a production benefit in memory, the magnitude of this benefit is more diminutive 

in older adults. This finding indicates that although older adults can still utilise distinctive cues 

generated by vocalisation, their efficiency in doing so is reduced compared to younger 

individuals. 

The production effect in memory is primarily attributed to the interaction between the 

phonological loop and distinctiveness. The phonological loop, a component of the working 

memory model proposed by Baddeley and Hitch (1974), is responsible for temporarily storing 

and rehearsing verbal and phonological information. When words are read aloud, they receive 

direct phonological encoding, making them easier to store and rehearse, resulting in a more 

robust phonological representation than words read silently. Additionally, the distinctiveness 

account suggests that words read aloud become more distinctive relative to silently read words, 

also enhancing memory retention. This concept aligns with the von Restorff effect, which 

posits that memories of an event are more vivid when the event stands out within its context 

(von Restorff, 1933; Hunt, 1995). According to Hunt (1995, 2006), distinctiveness triggers 

specialized cognitive processing, leading to better memory.  
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The association between distinctiveness and enhanced cognitive processing is not confined to 

specific items. Instead, it occurs whenever differentiation exists within a set of items. This has 

been supported by studies from Acheson and MacDonald (2009), Icht and Mama (2015), and 

Gionet et al. (2022). Hunt (2006) asserts that distinctiveness is a fundamental theoretical 

mechanism underlying various memory phenomena. Distinctiveness contributes to the 

production effect, which arises from the combined influence of the phonological loop's robust 

phonological representation and the enhanced distinctiveness of read-aloud words. This 

interaction between the phonological loop and distinctiveness processes provides a 

comprehensive explanation for the memory advantage observed for produced words over 

silently read words. 

Lockhart et al. (1976) asserted that richer encodings are more unique and distinct than shallow 

ones. A substantial body of research confirms that distinctiveness enhances memory, as 

demonstrated by studies from Conway and Gathercole (1987), Gathercole and Conway (1988), 

Dodson and Schachter (2001), Hunt and Worthen (2006), Hourihan and MacLeod (2008), 

Ozubko and MacLeod (2010), and Ozubko et al. (2011). This evidence supports the 

distinctiveness account, suggesting that during testing, individuals retrieve unique information 

stored in memory linked to the items they have vocalized, resulting in an advantage over items 

merely processed silently. The distinctiveness advantage can also be understood through dual 

coding theory, which posits that richer encodings involve verbal and visual elements, leading 

to more robust memory traces. The benefit of vocalization is attributed to the distinctiveness 

of the encoding and the presence of multiple codes (verbal and possibly auditory), which 

facilitate better recall. For instance, a study by Lin and MacLeod (2012) examined the memory 

abilities of older adults, who often experience challenges when utilizing distinct information. 

Interestingly, despite these challenges, older participants exhibited a notable production effect, 

with the magnitude of this advantage being similar to that observed in younger adults. These 

finding highlights that the production effect's benefits persist across age groups, indicating that 

the distinctiveness of vocalized information aids memory performance irrespective of age. 

 

2.2.1.2 Memory Mechanisms, Retrieval Processes, and Their Role in the Production 

Effect for Vocabulary Learning 

As explained earlier, the Production Effect (PE) has emerged as a significant phenomenon in 

cognitive psychology and educational research, particularly concerning memory and 



 
45  

vocabulary retention. The PE refers to the enhanced recall and recognition of words when 

spoken aloud during learning, compared to reading them silently (MacLeod, 2011). This effect 

can be understood within broader frameworks of memory encoding, rehearsal, and retrieval, 

which are fundamental components of cognitive functioning. 

Memory encoding is pivotal in determining how effectively information is retained and later 

recalled. Carpenter & Olson (2012) and Carpenter & Geller (2020) note that encoding involves 

the initial reception of sensory information, whether semantic, visual, or acoustic, before it is 

stored for future retrieval. The Production Effect directly enhances this encoding process by 

simultaneously engaging multiple sensory and cognitive systems. Learners who speak words 

aloud activate their visual processing systems (as in silent reading) and their auditory and motor 

systems. This multi-sensory engagement aligns with Paivio's Dual-Coding Theory (1971), 

which posits that information processed through verbal and non-verbal channels produces more 

robust memory encoding. 

 

2.2.1.2.1 Retrieval 

One of the fundamental functions of memory is to comprehend, encode and retain new learning 

materials and retrieve them to enhance learning (Karpicke et al., 2009; Karpicke and Blunt, 

2011). During learning, information is transferred from short-term memory to long-term, a 

process strengthened by actively retrieving and rehearsing the information. Cues in the 

environment (e.g., visual or auditory) trigger the retrieval of memory traces associated with 

recalled contexts. This process utilizes multifaceted methods, such as recall (i.e., generating 

information without prompts), recognition (i.e., identifying previously encountered 

information), and relearning (i.e., re-encountering and strengthening previously learned 

information), to access and retrieve stored knowledge from the long-term memory system. 

(MacLeod & Dunbar, 1988; Carpenter, 2011; Roediger and Butler, 2011; Rowland, 2014; 

Antony et al., 2017). 

Retrieval cues are affected by various aspects, including an individual’s cognitive abilities and 

the learning environment that aids the recall process, either explicitly provided (e.g., when 

teachers ask students to memorise new vocabulary), self-generated (e.g., linking learning to the 

environment), or encountered incidentally (e.g., learning a new word from a song) (Pansky et 
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al., 2005). In other words, visual images, key terms, verbal prompts, or any other stimulus aid 

in accessing and retrieving long-term memory information can be used as cues. 

The process of retrieving information from memory may be complex. However, it becomes 

more straightforward in situations similar to the original context in which the information was 

encoded. This phenomenon, known as context-dependent memory, occurs because retrieval 

cues activate memory networks established during encoding, making these cues more effective. 

When the context or sensory details of the retrieval situation match those of the encoding 

situation, the brain has a more robust pathway to access the stored information (Cowan, 2008; 

Divjak, 2019). This principle, termed encoding specificity by Tulving and Thomson (1973), 

suggests that the effectiveness of a retrieval cue depends on how well it matches the cues 

present during the encoding process. According to Roediger and Butler (2011), for retrieval to 

be efficient, effective cues must be developed that will allow the encoded information to be 

remembered. These cues can include environmental factors, emotional states, or even internal 

cognitive states that were present during the initial learning experience. 

The contextual retrieval hypotheses emphasize the role of environmental factors, emotional 

states, and attitudes in facilitating memory retrieval, indicating that when encoding and 

retrieval contexts are aligned, recall is more effective (Tulving & Thomson, 1971, 1973; 

Godden and Baddeley, 1975; Gruneberg and Morris, 1994). An example of this proposition can 

be found in language acquisition, where the context of the learning has a significant impact on 

the retention of vocabulary and grammar rules (Long et al., 2001; De Keyser, 1998; Norris and 

Ortega, 2000; Ellis, 2001; Laufer, 2005, 2006; Schmitt, 2010). Due to the congruence between 

the encoding and recall settings, immersive language learning environments are more effective 

for second language learners (Wilkinson, 1998; Cummins, 2009; Kinginger, 2011). That is, 

immersive language learning environments are more effective for second language learners 

due to the congruence between encoding and recall settings. In traditional learning 

environments, learners often encode information in contexts far removed from real-world 

language use. Conversely, immersion places learners in situations where the target language is 

constantly used. This reinforces the encoding process by creating strong associations between 

the language and the context in which it is used. As a result, retrieval of the learned language 

becomes more efficient and accurate because the cues in the immersive environment directly 

activate the relevant memory networks established during encoding. This fosters more 

substantial memory traces and ultimately improves retention and fluency. 
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In this view, the learning environment closely matches the use context, providing learners 

with multiple relevant retrieval cues specific to language learning. These cues can 

include visual cues (e.g., seeing a restaurant menu with pictures and corresponding vocabulary 

in the target language), auditory cues (e.g., hearing a native speaker order food at a restaurant 

and using specific grammar structures), and situational cues (e.g., needing to ask for directions 

on the street and using learned phrases for navigating). This reinforces the encoding process 

by strengthening the associations between the learned information (vocabulary, grammar) and 

the context it encounters (ordering food, asking for directions). Consequently, memorization 

and recall are improved because reencountering the information in a similar context triggers 

the retrieval of multiple memory traces linked together during encoding. 

Many factors can influence memory performance in storing and retrieving words or 

vocabulary. For instance, studying words accompanied by pictures has a greater effect on 

memory performance than studying vocabulary (Carpenter & Olson, 2012; Paisart & 

Suriyatham, 2017; Andrä et al., 2020; Carpenter & Geller, 2020). Also, semantically related 

words (e.g., bread and butter) are better remembered than words studied in isolation from other 

words (Hunt, 1995, 2006). The earliest studies of memory and storing information found that 

when relating the environment of study to that of the test, memory performance improves, as 

the match between the participant’s state or condition during the study and during the test 

causes them to recall information more quickly (e.g. Goodwin et al., 1969; Rogers et al., 1977). 

In essence, these findings highlight the importance of interconnectedness in memory. When 

information is presented with relevant pictures, related words, or studied under similar 

conditions, it creates stronger connections in the brain (i.e., retrieval cues), leading to better 

recall of information (as discussed in the following section). Building on these foundational 

insights, subsequent research expanded to explore a range of factors affecting the encoding and 

retrieval of information. Amongst these, the effect of production on memory encoding and 

recall is particularly noteworthy area in the current thesis.  

 

2.2.1.2.2 Recall 

In vocabulary studies, recall and recognition are essential for assessing vocabulary knowledge 

and retention (Spencer et al., 2016; Nation, 2016; Schmitt et al., 2020). Recall refers to the 

ability to retrieve and produce words from memory, while recognition involves identifying or 
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acknowledging known words when presented with them (Krishnan et al., 2017). In order to 

indicate the memory performance, retained information or the amount of encoded information, 

memory is tested through various techniques including recalling and recognition. One of the 

primary ways to measure retention involves recalling information immediately after learning 

or at specified retention intervals (i.e., one week or a few weeks after learning) (Roediger, 

1990; McKinney and Woodward, 2004; Lei and Shuyuan; 2005; Levine et al., 2009). 

According to Hollingworth (1913), "Recall is that aspect of memory process in which a setting, 

a background or association-cluster, is present in clear consciousness, but a desired focal 

element is missing" (p.533). This "focal element" refers to the specific information sought 

during recall but remains elusive. For instance, an individual might vividly recollect the context 

surrounding a birthday party (i.e., setting), including visual details like balloons and cake (i.e., 

association cluster), yet be unable to retrieve the name of the person whose birthday it was (i.e., 

focal element). Retention can be achieved through specific recall tests, such as memorizing a 

set of words and asking the learner to recall words they remember. When prompted, recall 

accuracy determines the retained amount, and the response time of accurately recalled items 

also serves as an indicator (i.e., the shorter the interval, the stronger the retention) (Carrier & 

Pashler, 1992; Amin & Malik, 2014).  

There are three main types of recall: free recall, cued recall, and serial recall. Free recall 

involves recalling information without cues or hints (e.g., recalling newly learned words in 

any order), while cued recall, as explained earlier, uses cues or hints to aid in the recall process 

(e.g., using colours or semantic features between words to remember an item). Serial recall, 

on the other hand, involves recalling information in the sequence of its occurrence (e.g., 

recalling the sequential occurrences within a novel or recalling a list of words in the order they 

were presented, such as “dog, cat, apple, house”) (Carpenter et al., 2006; Nieuwenhuis-Mark, 

2012; Wang and Gennari, 2019; Beyon and Coc-Boyd, 2020). 

These forms of recall (e.g., cued recall, serial recall) have been studied in both humans and 

animals (e.g., Botvinick et al., 2009) to shed light on the underlying mechanisms of memory 

retrieval. Researchers can make inferences about the cognitive processes involved by 

observing how these different species perform on recall tasks. For instance, if humans and 

animals exhibit similar patterns of retrieval difficulty for specific tasks, it suggests a more 

fundamental mechanism shared across species. The recall mechanism involves a dual-stage 

mechanism. In the first stage, retrieval cues trigger a search through stored information. The 

second stage involves a decision-making process, where the retrieved information is evaluated 
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to identify the correct memory among competing candidates. This complex process relies 

heavily on cues and contextual factors. The more prosperous and specific the available 

cues, the more efficient and accurate the retrieval process becomes, ultimately enhancing the 

success of subsequent recall. 

 

2.2.1.2.3 Recognition 

Recognition, on the other hand, refers to the ability to remember and distinguish an encountered 

item (e.g., people, places, words, sounds, and objects) as having been presented previously 

(Standing, 1973; Gardiner and Parkin, 1990; Medina, 2008). The ability to recognize past 

events is attributed to their representations being encoded in the memory. When an event is 

reexperienced, environmental information is matched with stored memory representations, 

which results in matching signals being elicited (Mandler, 1980; Wixted, 2007; Wang et al., 

2017). Studies have implemented various methods to assess recognition in memory, including 

yes/no tests, multiple-choice assessments, and association tasks (Bayley et al., 2008). Two main 

underlying mechanisms explain recognition in memory: recollection of previous experiences 

and item familiarity (Yonelinas, 2002; McKenzie and Tiberghien, 2004; Yonelinas et al., 2005; 

Pratte and Rouder, 2012). 

Recollection is referred to as “remembering” as it involves retrieving details associated with 

previously experienced events, while familiarity is referred to as “knowing” as it represents the 

sensation of having previously experienced the event (Jacoby, 1991; Yonelinas et al., 2022). 

This distinction aligns with the broader categories of declarative and procedural 

memory. Declarative memory refers to the conscious recollection of facts and events, similar 

to the conscious retrieval of details involved in recollection. Procedural memory, on the other 

hand, deals with the implicit knowledge of skills and habits, which aligns with the feeling of 

familiarity without specific details. This suggests that recollection and familiarity rely on 

different brain regions and retrieval processes, further supporting their distinct nature (Squire 

& Dede, 2015). 

While studies agree that these processes or memory assessment mechanisms have contributed 

to describing recognition in memory, they have used the terms "recollection" and "familiarity" 

in varying ways. Occasionally, some describe familiarity and recollection as singular and 

distinct processes that occur separately (e.g., Squire et al., 2007; Yassa and Stark, 2011), while 

others define the familiarity-recollection process as a dual-process that occurs simultaneously 
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but along a continuum, where recognition involves a continuous interplay between the feelings 

of familiarity and the conscious recollection of specific details or contextual information (e.g., 

Yonelinas, 1994; Yonelinas et al., 1998). However, recollection is fundamentally a slow, 

controlled search process. In contrast, familiarity is a fast, automatic process that identifies 

mnemonic information (i.e., previously encoded information that familiarity can detect without 

retrieving specific details) from non-mnemonic information (Tulving, 1984; Ingram et al., 

2012; Yonelinas et al., 2022).  

The role of specific detail retention in language learning has received growing research 

attention. Studies have examined how memory processes, particularly recognition and 

recollection, influence language acquisition in children. For instance, Mirandola et al. (2011) 

investigated these processes in ninth and tenth graders with and without reading 

difficulties. Students listened to a narrated story in a classroom setting, mimicking a real 

lesson. After exposure, researchers assessed memory through a recognition task where students 

distinguished previously encountered sentences from new ones. 

Additionally, participants provided "Remember-Familiar" judgments for recognized 

sentences, indicating their subjective experience of recollection or simple familiarity. The 

findings revealed a link between students' reading abilities and their judgments of story 

familiarity. Notably, students across both groups exhibited weak recollection, suggesting that 

retrieving specific details from the text posed a challenge (Mirandola et al., 2011). This aligns 

with other research highlighting the importance of studying memory functions like recall and 

recognition in children's language development (e.g., Blankenship et al., 2018; Pelegrina et 

al., 2023). 

There is a degree of commonality between recall and recognition. This connection was found 

when testing recall and recognition, for example, for famous surnames (Tulving and Wiseman, 

1975; Muter, 1984), when testing patients with amnesia (Giovanello and Verfaellie, 2001), and 

when testing word retrieval (Watkins and Todres, 1987; MacLeod and Kampe, 1996). In other 

words, recall and recognition use the same retrieval process, with differences primarily related 

to cue availability. Recognition tasks typically offer more specific cues (e.g., multiple-choice 

options) than free recall, which relies on internally generated cues (e.g., phonological and 

semantic cues). 
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The continuity hypothesis (Tulving and Watkins, 1973) challenges the notion that recall and 

recognition are fundamentally separate memory processes by suggesting that they result from 

past and present information. In this context, Uner and Roediger (2022) found that continuity 

was reflected in the experience of recollection, but familiarity was not linearly related to cue 

condition. However, recall and recognition differ in how they retrieve information from 

memory. Recall primarily depends on recollection, the ability to consciously retrieve specific 

details from memory. Conversely, recognition relies on a confluence of recollection and 

familiarity. It arises from a sense of having encountered something before, even if the specific 

details remain elusive.  

2.2.1.2.4 Distinguishing Recall and Recognition in Vocabulary Learning 

Memory and learning are deeply interconnected, especially in acquiring vocabulary. Recall and 

recognition are two fundamental processes in memory retrieval that play distinct roles in 

vocabulary learning. While recall requires actively retrieving words from memory without 

cues, recognition involves identifying familiar words when they are presented again (Krishnan 

et al., 2017). According to Tulving and Pearlstone (1966), memory can be categorised as either 

available or accessible—while all encoded information is theoretically available, only some 

can be actively retrieved. This distinction is crucial in vocabulary learning, where students 

often find it easier to recognise vocabulary in multiple-choice formats but struggle with open-

ended tasks that require active recall. 

The difference in retrieval efficiency between recall and recognition can be explained by the 

encoding specificity principle (Tulving & Thomson, 1973), which suggests that memory 

retrieval is most successful when the retrieval cues match how the information was initially 

encoded. In vocabulary learning, this means that if a word was learned in a specific context or 

through a particular method, retrieval will be easier if similar cues are present during testing. 

However, interference can occur when multiple words or similar contexts are stored in 

memory, complicating retrieval (Nairne, 2002; Watkins, 1975). This is particularly relevant for 

second language learners or students learning vocabulary across different subjects. 

2.2.1.2.5 The Role of the Production Effect (PE) in Vocabulary Recall and Recognition 

The Production Effect (PE) plays a significant role in recall and recognition tasks (Ozubko & 

MacLeod, 2010). In vocabulary acquisition, the PE enhances memory by engaging multiple 
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sensory modalities, auditory, visual, and motor, when words are vocalized during encoding. 

This multisensory engagement creates more distinctive memory traces, making retrieval more 

efficient and improving recall and recognition. 

In the context of recall, the PE leads to a deeper processing of the vocabulary being learned, as 

vocalization acts as a form of rehearsal that strengthens memory traces. According to Bodner 

and Taikh (2012), when learners produce words aloud during encoding, they are more likely 

to recall them in free-recall tasks because production makes the memory trace more robust and 

more accessible. This effect is especially useful for vocabulary learning, where active recall 

plays a critical role in consolidating word knowledge. For example, when students are asked 

to produce newly learned words during study sessions, they are more likely to recall them when 

prompted in later tests, improving long-term retention. 

The PE also offers significant benefits in recognition tasks, mainly when words are presented 

in mixed-list designs, where some words are vocalized, and others are read silently (Forrin et 

al., 2012; Jones & Pyc, 2014). In such designs, the vocalized words stand out due to their 

distinctiveness, making them easier to recognize later. The distinctiveness hypothesis suggests 

that vocalization enhances recognition by creating more robust and unique memory 

representations, distinguishing produced words from silently read ones (Bodner et al., 2014). 

This is particularly valuable in vocabulary tests where learners must recognize correct word 

forms, definitions, or translations among distractors. 

However, in pure-list designs, where all words are processed the same way (either all vocalized 

or all silently read), the PE is diminished because the distinctiveness between items is lost 

(Forrin & MacLeod, 2016). This suggests that the PE is most effective when learners alternate 

between vocalizing and silently processing words during study sessions, maximizing the 

benefits of distinctiveness for recognition. 

2.2.1.2.6 Implications for Vocabulary Learning 

The Production Effect offers practical implications for vocabulary acquisition strategies. By 

incorporating vocal production into vocabulary study routines, learners can leverage 

vocalization's distinctiveness and sensory reinforcement to improve both recall and 

recognition. For example, a student who reads a vocabulary list aloud during study sessions 

will not only encode the words more deeply but also create distinct memory traces that make 
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both active recall (e.g., writing the word from memory) and recognition (e.g., selecting the 

correct word from a multiple-choice list) more efficient. 

The connection between recall, recognition, and the Production Effect highlights the 

importance of varied practice in vocabulary learning. Encouraging learners to engage in both 

vocal production and silent reading during study sessions can optimize their ability to recall 

words in open-ended tasks and recognize them in recognition-based assessments. By aligning 

encoding strategies (such as vocalization) with the expected retrieval conditions, learners might 

benefit from the encoding specificity principle, further enhancing their vocabulary retention 

and retrieval success. 

2.2.1.3. Variability in Experimental Designs 

The Production Effect (PE) has been observed through various experimental designs, but its 

impact tends to be more pronounced and consistent in within-subjects designs than in between-

subjects designs. In within-subject studies, such as those conducted by MacLeod et al. (2010), 

Forrin et al. (2012), and Quinlan and Taylor (2013), participants experience both conditions 

(e.g., reading aloud and reading silently), allowing for a direct comparison of the two. This 

design reliably demonstrates a significant recognition advantage for words produced aloud. For 

instance, Hopkins and Edwards (1972) found a strong recognition effect in within-subjects 

designs, where participants more easily recognized words they had vocalized. In 

contrast, between-subjects designs divide participants into separate groups, each experiencing 

only one condition (e.g., reading aloud or reading silently). This setup can obscure the detection 

of PE due to individual differences among participants that may influence memory 

performance. The Production Effect is less consistently observed in these designs, highlighting 

the challenges of detecting PE when participants cannot directly compare the two conditions. 

Roediger and McDermott (1995) support the idea that within-subject designs demonstrate a 

more substantial memory effect for produced words, particularly when words are semantically 

related. Their study reinforced that produced words (e.g., spoken aloud) benefit from deeper 

encoding processes and are better recognized than silently read words. Other research, such as 

studies by Gathercole and Conway (1988) and Ozubko and MacLeod (2010), further confirms 

that words produced aloud are better recalled in within-subjects mixed-list designs, where the 

distinctiveness of vocalization is a crucial factor. These findings suggest that within-subject 

designs are particularly effective for detecting PE because participants can directly contrast the 

distinctiveness of produced and non-produced items. Pure-List vs. Mixed-List Presentation 
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To clarify, pure-list presentations involve participants being exposed to lists containing only 

one type of word frequency (high-frequency or low-frequency) leading to apparent 

performance differences based on familiarity. In contrast, mixed-list presentations combine 

word frequencies within the same list. This intermixing can mitigate the exaggerated 

performance differences typically seen in pure-list designs by simultaneously forcing 

participants to process items of varying familiarity. Despite the difficulty in detecting PE in 

between-subjects designs, the effect has still been observed under certain conditions. For 

example, Bodner and Taikh (2012) and Fawcett (2013) challenged the idea that PE is 

exclusively a within-subject phenomenon. Fawcett’s research advanced the understanding of 

PE by demonstrating that it can persist in between-subject paradigms. In these studies, 

participants who vocalized words still showed a memory advantage compared to those who 

silently read words despite not having the opportunity to contrast the two conditions directly. 

This suggests that the Production Effect extends beyond just distinctiveness and may involve 

deeper memory encoding processes that are effective across different experimental contexts. 

Icht et al. (2014) proposed that the strength of the Production Effect in between-subject designs 

might be due to more than just word distinctiveness. They argued that producing words aloud 

introduces an additional sensory element—auditory feedback—that enhances memory 

encoding. This multimodal encoding process engages both visual and auditory stimuli, creating 

a richer memory trace that aids in both recall and recognition. During a recognition test, 

participants not only remember the word itself but also recall the act of vocalizing it, which 

provides an additional retrieval cue. This multifaceted approach to encoding strengthens 

memory retention even in experimental designs where direct comparison of produced and non-

produced words is impossible. 

In summary, while the Production Effect is more reliably observed in within-subjects designs 

due to direct comparisons between conditions, it is not limited to these designs. Research has 

shown that even in between-subject paradigms, where participants experience only one 

condition, the multimodal nature of producing words aloud enhances memory encoding, 

leading to better recall and recognition. This underscores the broader applicability of the 

Production Effect across different types of experimental designs, highlighting its significance 

in memory research.  
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2.2.1.4. Familiarity and the Production Effect in Word Learning 

Contrary to the distinctiveness account, the production effect varies with the level of 

familiarity. The PE is observed in adults only when familiar words and native phonemes are 

used (Fawcett, 2013; Kaushanskaya and Yoo, 2011; MacLeod, 2011; Mama & Icht, 2016; 

Ozubko and Macleod, 2010;  Roediger and McDermott, 1995), other studies show a disruptive 

effect (i.e., a reversed PE: Better recall for words learned silently) that seems to appear when 

the stimuli presented to participants are novel words with non-native phonemes (Kaushanskaya 

and Yoo, 2011; Cho and Feldman, 2013, 2016; Dahlen and Caldwell-Harris, 2013; Baese-Berk 

and Samuel, 2016; Zamuner et al., 2016). For example, Kaushanskaya and Yoo (2011) 

conducted a study involving adult participants, focusing on teaching them pseudowords that 

include native or non-native phonemes. The participants were trained under two conditions: 

repeating the words aloud or silently. The results indicated that participants exhibited higher 

proficiency in recalling pseudowords with non-native phonemes when learning silently. The 

study identified that the lack of phonological familiarity disrupted the learning process. 

Repeating the words aloud prompted learners to allocate more attention to the phonological 

structure of the word. When studying words with native sounds, vocal production highlighted 

similarities between the novel words and the participant's native language. This allowed 

learners to use their L1 existing language knowledge, facilitating word learning and 

establishing robust, distinct mental representations. Vocal production supported the learning 

process in this context.  

Conversely, the learning process regarding non-native sounds could have been improved. 

Participants lacked relevant information to aid in the learning task, making it inherently more 

challenging to grasp and retain these non-native phonemes compared to the familiar native 

sounds. In simpler terms, introducing non-native sounds means participants have more to learn. 

They need to learn not only new words but also the new phonemes that make up those words. 

This dual challenge of acquiring unfamiliar sounds and new vocabulary simultaneously 

increases the cognitive load on learners, potentially impacting their ability to process and retain 

information effectively. Baese-Berk and Samuel (2016) investigated the effects of production 

on perceptual learning of non-native speech sounds. They trained native Spanish speakers to 

discriminate a Basque sound contrast (i.e., a non-native phonetic distinction), with participants 

divided into two groups: perception-only and perception + production. The perception-only 
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group showed significant improvement in discrimination, while the perception + production 

group did not show reliable improvement, and their production accuracy did not correlate with 

discrimination performance. The study concluded that overt production during perceptual 

training impaired perceptual learning, indicating an antagonistic relationship between 

perception and production and highlighting that task difficulty and prior linguistic experience 

lead to different learning outcomes.  

These studies, however, require evaluation for their generalizability. It should be considered 

that most word learning research relies heavily on immediate testing rather than delayed tests. 

Word acquisition unfolds over a developmental timescale rather than immediately (Twomey 

et al., 2022), necessitating consideration of word learning variations based on delay length. The 

production effect (PE) has primarily been investigated concerning its impact on memory, with 

a limited exploration of its effects on the durability word learning. While word learning 

inherently involves memory processes, the distinction lies in the focus on the durability of 

learning. Many of the studies discussed above indeed pertain to learning new words; however, 

they primarily examine immediate memory tests rather than the long-term retention of learned 

words. Therefore, to determine the extent to which production can be attributed to these factors, 

it is essential to include delayed tests to assess the durability of learning. 

In this vein, Krishnan et al. (2017) conducted a study examining the effects of recall (i.e., 

testing oneself on newly learned word associations), reproduction (saying aloud), and restudy 

(further exposure) on the learning and retention of novel spoken words. Initially, both recall 

and reproduction methods demonstrated superior learning compared to restudy, consistent with 

established phenomena known as the "testing effect" and "production effect". However, a week 

later, there was no discernible difference in retention among the three conditions, contradicting 

the anticipated recall advantage for long-term retention. The authors suggested potential factors 

contributing to this unexpected outcome, such as the study's design and using pseudowords 

rather than familiar vocabulary. Despite expectations, the recall did not exhibit a long-term 

advantage over restudy, challenging prior research findings. Specifically, while recall initially 

facilitated better learning, it failed to confer lasting benefits compared to reproduction. 

Statistical analyses confirmed the absence of a disparity in long-term retention between recall 

and reproduction conditions. In conclusion, although recall and reproduction yielded initial 

advantages, they did not diverge significantly in their effectiveness for retaining novel spoken 
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words over time in this study. Cued recall, which refers to recalling information with cues or 

prompts, did not demonstrate superior long-term retention compared to reproduction. 

In a recent study by Icht and Mama (2022), conventional patterns of the production effect were 

observed across immediate, one-week delayed, and two-week delayed tests. While participants 

learning a second language demonstrated greater accuracy in immediate testing, a more 

pronounced production effect was noted during the two-week delayed test. This production 

effect refers to the enhanced memory performance for words that were spoken aloud compared 

to those that were read silently. Specifically, participants showed a greater difference in their 

ability to recall words spoken aloud versus silently after two weeks, suggesting that they not 

only learned the new vocabulary initially but also retained it effectively over an extended 

period. This indicates the long-term benefits of active engagement in language learning, such 

as speaking, on memory retention. 

Similarly, Kapnoula and Samuel (2022) investigated the effects of production on word 

learning, aiming to reconcile contradictory findings in the literature. Their key findings are that 

production initially facilitates word learning but later impairs it compared to just listening. 

Delaying production practice until after a consolidation period can alleviate the detrimental 

effect of production on word learning. Specifically, they found that producing novel words 

immediately after exposure helped learning initially. However, after a delay, those who only 

listened showed better retention of the novel words than those who produced them. A follow-

up study showed that delaying production practice until after a 24-hour consolidation period 

eliminated the long-term detrimental effect of production on word learning. Their findings 

suggest a time-dependent shift in the role of production, where it is beneficial for initial 

encoding but later becomes a liability for long-term retention of novel words. Delaying 

production until after consolidation can mitigate this detrimental effect. These results have 

implications for optimal word-learning strategies and shed light on the dynamic interplay 

between the production, consolidation, and long-term retention of novel linguistic information. 

Thus, the aim of the current thesis to investigate the durability of learning new words with L2 

children.  

2.2.1.5. Modality and the Production Effect in Vocabulary Learning 

Modality is pivotal in how learners process, store, and retrieve lexical information. The two 

primary modalities, oral (speaking and listening) and written (reading and writing), engage 
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distinct cognitive processes and learning strategies, influencing vocabulary acquisition 

differently. In this context, the Production Effect (PE), which emphasizes the advantages of 

active word production, particularly in oral tasks, provides a valuable framework for examining 

the role of modality in vocabulary acquisition.  

Oral vocabulary learning typically involves speaking and listening tasks, where learners benefit 

from auditory and articulatory processes. These tasks have been found to enhance phonological 

encoding, improve listening comprehension, and provide real-time feedback, supporting more 

efficient vocabulary acquisition (Ellis, 2008). Learners in oral modality environments often 

experience better retention of pronunciation and word meaning because auditory input helps to 

create more robust memory traces (Vidal, 2011). 

Conversely, written vocabulary learning focuses on visual processing and engages reading and 

writing skills. Written tasks allow learners to process words more slowly and thoroughly, which 

can be particularly beneficial for learning word spelling, orthography, and the semantic features 

(Hulstijn & Laufer, 2001). The visual nature of the written modality strengthens orthographic 

memory, which is essential for vocabulary recall. 

The interaction between these modalities can also impact learning. Studies have shown that 

combining oral and written tasks may enhance vocabulary learning more effectively than either 

modality alone. For example, learners who read and speak new vocabulary tend to achieve 

better long-term retention (Barcroft, 2004). This suggests that multimodal engagement creates 

more robust memory traces through visual, auditory, and motor processes, enhancing 

vocabulary acquisition. 

The Production Effect (PE) theory offers critical insights into the role of active oral production 

in enhancing memory for new information. The PE refers to the improved memory retention 

of words that are actively produced (spoken aloud) compared to those that are passively 

processed (MacLeod et al., 2010). In vocabulary learning, the PE highlights how speaking a 

word aloud creates distinct memory traces, contributing to better recall than silent reading or 

listening alone. 

PE is closely tied to oral modality in vocabulary learning. Oral production activates multiple 

cognitive pathways (i.e., motor, auditory, and articulatory) that are not fully engaged during 
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silent reading or written tasks. As a result, learners who practice vocabulary orally, particularly 

by speaking words aloud, are likely to experience the benefits of the PE. 

Moreover, integrating written tasks with oral production may enhance the effectiveness of 

vocabulary learning. While written tasks focus on visual encoding, adding oral production 

reinforces auditory and motor encoding, creating a more comprehensive learning experience. 

For instance, a study by Ozubko and MacLeod (2010) demonstrated that learners who read 

words silently and spoke them aloud had superior recall compared to those who only read 

silently. This indicates that multimodal engagement, through writing and speaking, leads to 

more substantial memory traces and better vocabulary retention. 

Despite the assumed benefits of oral production, written tasks also play an important role in 

vocabulary learning, particularly in literacy contexts where orthographic knowledge is critical. 

Learners may benefit from a balanced approach that combines the strengths of both modalities. 

Barcroft (2007) suggests that providing learners with opportunities to engage in both written 

and oral production can maximize vocabulary retention and retrieval, mainly when tasks 

involve multiple exposures to the target vocabulary in different contexts. 

Thus, oral and written modalities offer unique advantages in vocabulary learning, with oral 

tasks enhancing phonological processing and written tasks improving orthographic memory. 

The Production Effect, which emphasizes the benefits of active oral production, aligns closely 

with the oral modality, suggesting that learners who speak words aloud during vocabulary 

learning will experience improved memory retention. However, integrating both modalities 

may offer the most robust learning outcomes, as it engages a broader range of cognitive 

processes. The current thesis explores how combining modalities in vocabulary instruction can 

enhance learning, especially in multilingual or second-language contexts. 

In summary, the production effect underscores the interaction between distinctiveness and 

memory processing, emphasizing the benefits of vocalization for enhancing recall. Although 

distinctiveness and memory strength are key contributors to the production effect, the context 

and modality of production also play significant roles in its manifestation. The following 

section explores the production effect and its applications in children. Table 2.3 provides a 

summary of significant studies on the production effect in adults. 
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2.2.2. The production effect in children  

To date, only four studies have examined PE in early childhood (Icht & Mama, 2015; Zamuner 

et al., 2017; Pritchard et al., 2019; López López Assef et al., 2021). Similar to the adult 

literature, these studies show contradictory results on memory while none have looked at the 

effect of PE on L2 learning in children in the long term. The study by Icht and Mama (2015) 

was the first to investigate the production effect (PE) in childhood (5 years old) and found a 

positive impact of PE on memory for both familiar and unfamiliar L1 words. The study used a 

mixed-list design with three conditions: look-only, where children looked at the picture, and 

the word; look–listen, where children looked at the picture and heard the word; and look–say, 

where children looked at the picture and were asked to say the word they recognized. Results 

showed that the highest recall rate occurred in the produced condition (look–say), with 88% of 

children able to recall familiar words, compared to lower recall rates in the look-only and look-

listen conditions. In a second experiment, researchers examined the PE in novel word learning 

by teaching children 30 low-frequency words rarely seen in children’s vocabulary. Children 

were taught these words either by hearing them said by the experimenter or by hearing them 

and then producing them. The results demonstrated that recognition was higher for words that 

were both heard and produced, with 66% of children recalling unfamiliar words in the hearing 

and producing condition, compared to lower recognition rates for words that were only heard. 

This study highlights the significant role of active word production in enhancing memory recall 

in children for both familiar and unfamiliar words. 

In contrast, the study of Zamuner et al. (2018) found a reversed effect of PE on memory for 

produced nonwords using two conditions in a mixed-list design: heard and heard then 

produced. The results indicate that the children’s looking time to correct answers was longer 

in the heard condition on a preferential looking test. During the test, children’s eye fixations 

were recorded while looking at stimuli from a mixed-list design that combines pictures and 

words from the two conditions. In the second experiment, the number of nonwords was 

increased, and a free-recall task was included in the preferential looking test; the results showed 

better performance in the heard condition only. Similar results were found in a follow-up study 

using a blocked-list design (Zamuner et al., 2017). These findings are similar to López Assef 

et al. (2021), who found that the PE was affected by age, such that older children (5 and 6 years 

old) showed a typical PE in a recalling task for familiar monosyllabic English words studied in 

three conditions: seen, heard, or produced. Conversely, a reversed PE was noticed in younger 
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children (2-4 years) where they showed a better recall for words studied in the hearing 

condition. López Assef et al. (2021) explained the reversed effect in younger children as being 

due to their cognitive and linguistic development. Younger children may have less developed 

speech production abilities and memory integration processes, making it more challenging for 

them to benefit from the production effect. Instead, they rely more on auditory information, 

which is simpler and more consistent with their developmental stage. As children grow older 

and their cognitive and linguistic skills mature, they can better utilize the benefits of vocal 

production for memory recall. 

The studies mentioned above combined spoken and illustrative stimuli in which reading was 

not included. However, Pritchard et al. (2019) took a different approach in which they used 

mixed- and blocked-list stimuli in within-subjects design experiments. In the first experiment, 

children between 7 and 10 years old were presented with familiar words on a computer screen 

to either read out loud or read silently. In the second experiment, another group of children was 

presented with longer lists of unfamiliar words using the same design as in the first experiment. 

The results demonstrated that recognition was better in read-aloud words for both words and 

nonwords in both the mixed-list and blocked-list designs.  

Childhood PE studies have systematically focused on short-term memory (i.e., immediate 

recall or immediate recognition test. In studies examined the PE in children (Table 3), learning 

lists varied from a study to another to include familiar words or novel non-words (Zamuner et 

al., 2007; Icht & Mama, 2015; Zamuner et al., 2018; Pritchard et al., 2020; López Assef et al., 

2021). Thus, while previous work on the PE has shown that the strength and direction of the 

PE depends on the linguistic characteristic of the stimuli (familiar native-sound, or non- words), 

the scope of the work has been restricted to the manipulation of unfamiliar lexical items with 

native sounds and the use of extensive learning lists with children. These approaches aim to 

assess memory retention rather than evaluating the durability of newly learned words. 
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2.2.3. Objectives of the Study  

As outlined in Chapter 1, this thesis aims to address a significant gap in understanding the 

Production Effect (PE) in the context of second language acquisition among children, 

particularly concerning learning Modern Standard Arabic (MSA). While research on second 

language acquisition (SLA) in adults has established a connection between production and 

enhanced language learning, more is needed to know how production influences children's 

ability to retain newly learned vocabulary. The available studies exploring PE in child language 

learners are limited in scope, primarily focusing on short-term effects. Only four studies have 

examined PE in children, and none have assessed its long-term impact on vocabulary retention. 

This leaves a critical gap in the literature, particularly concerning how PE supports durable, 

long-term language acquisition in young learners. 

This thesis seeks to address this gap by incorporating delayed tests, combining recall and 

recognition assessments, and investigating the long-term retention of MSA vocabulary. The 

study explores various learning strategies, including listening, repeating, and writing, to 

understand how these modalities influence memory retention and children's learning depth. By 

doing so, the research aims to provide new insights into how production facilitates immediate 

and sustained vocabulary learning in a second language context. 

 

2.2.4. The Research Gap 

Although PE has been studied in adult SLA and children's first language (L1) learning, the 

unique context of MSA acquisition in children still needs to be explored. Existing research has 

focused on short-term recall of familiar L1 words, with little attention given to the long-term 

retention of L2 vocabulary acquired through production-based learning. In particular, the 

specific linguistic environment of MSA presents a diglossic challenge, where children learn 

the formal variety (MSA) as a second language. At the same time, their colloquial dialect serves 

as the first language. Psycholinguistic research has yet to thoroughly investigate how young 

learners navigate this linguistic landscape and how production strategies might enhance 

vocabulary retention in such a context. 
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Additionally, the comparative impact of different production modalities (i.e., spoken versus 

written production) on memory retention in children has not been adequately addressed. The 

durability of PE effects beyond immediate testing remains an open question, especially in a 

multilingual environment where children may manage multiple languages simultaneously. This 

thesis responds to these gaps by introducing delayed recall and recognition tests to measure 

long-term retention and exploring the effects of various production methods. The results will 

provide a clearer understanding of how production strategies contribute to language learning 

and retention in child learners of MSA. 

2.2.5. Research Questions 

To guide this investigation, the following research questions have been addressed: 

1. Does the Production Effect (PE) influence vocabulary recognition in Modern Standard 

Arabic (MSA) child learners? 

2. What factors moderate the PE in this context, with a particular focus on age and language 

dominance? 

3. compared to spoken production, does written production exert a similar influence on 

vocabulary recall in older child learners of MSA? 

 

2.2.6. Hypotheses 

Based on initial assumptions and the existing literature, this study proposes the following 

hypotheses: 

1. Production Enhances Recognition: Children will exhibit better word recognition when 

actively repeating words than passive listening. This aligns with the established PE, which 

suggests that active production, such as vocal repetition, enhances memory encoding. 

2. Age as a Moderator: Age may moderate production effects, with older children benefiting 

more from active repetition due to their more advanced phonological processing skills. 

Younger children, whose phonological loops are still developing, may not experience PE as 

intensely as their older counterparts. 
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3. Spoken vs. Written Production: Both spoken and written forms of production are expected 

to enhance recognition and recall, as production generally facilitates deeper information 

processing. This is consistent with research showing that active engagement with words—

speaking or writing—strengthens memory traces. 

4. Writing's Role for Older Children: Writing as a form of production may be particularly 

beneficial for older children. This may be due to their more developed motor skills and 

cognitive abilities, allowing them to fully engage with the word's written form. In contrast, 

younger children may find speaking a more natural and beneficial mode of production. 

This thesis will test these hypotheses through experiments involving both recall and recognition 

tasks, focusing on how different production methods and age-related factors influence 

vocabulary retention in children learning MSA. Examining these variables will contribute to a 

deeper understanding of the cognitive processes underpinning second language learning in 

young learners, providing insights that could inform more effective language teaching 

strategies in diglossic and multilingual contexts. 
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2.3. Conclusion 

This chapter has explored extant research into memory and language learning, providing a 

comprehensive overview of cognitive processes involved in retaining and recalling new 

vocabulary. It also shows how different types of memory, such as sensory, short-term, and 

long-term memory, contribute to language acquisition. Moreover, it has delved into various 

models of memory, including the Working Memory Model and the Multi-Store Model, and 

their implications for understanding how learners process and store linguistic information. 

Additionally, the PE has been examined primarily in the context of memory,  emphasizing its 

role in enhancing retention through active production. The discussion highlighted the 

importance of developmental stages in determining the effectiveness of PE, particularly 

concerning long-term retention. The remainder of the thesis reports the studies that were 

conducted to answer the research questions identified in this chapter. The following chapter 

begins by reporting the first experiment which aims to investigate the PE in L2 vocabulary 

learning by young learners of Arabic and to examine whether learning with and without active 

production is durable over time in these learners.
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Chapter 3. A Pilot Study 

The previous chapter has shown how research indicates that the effective use of a learned 

language depends on accurate word recall and that one of the vocabulary learning methods 

studied in recent years is the Production Effect (PE) in second language learning and memory. 

Under this umbrella, the PE has been explored as a strategy to improve explicit memory by 

distinguishing between words learned silently and spoken aloud (Andrä et al., 2020; MacLeod 

et al., 2010). Research on PE in children has demonstrated a typical production effect (i.e., 

better recall for words learned aloud) for older children (Icht & Mama, 2014; Zamuner et al., 

2017; Pritchard et al., 2019; López et al. et al., 2021) and a reversed production effect (i.e., 

better recall for words learned silently) in children aged 2;0 to 6;0 years. 

This chapter describes a pilot study designed to investigate the Production Effect (PE) in 

second language (L2) vocabulary learning and to examine the durability of learning with and 

without production over time. Given the exploratory nature of this pilot, the study's findings 

will inform the methodology and experimental design for subsequent, larger-scale research. 

The joint investigation of age and language background has been studied in young L2 learners 

as factors potentially affecting language acquisition. However, studies explicitly examining PE 

in contexts where young learners' native language closely aligns with the target language (i.e., 

the language they are learning) remain underexplored. 

This pilot experiment compares word learning with and without production in child learners of 

Modern Standard Arabic (MSA). The participants, who already possess some phonological 

knowledge of MSA, provide an ideal foundation for assessing the impact of PE on vocabulary 

acquisition. The pilot study aims to identify potential patterns and effects in a smaller, 

controlled group, laying the groundwork to test the study design for the research for future 

research. 

The pilot study addresses two primary questions: 

1. To what extent does producing words aloud during word learning enhance L2 

vocabulary acquisition in children compared to solely listening to the words being 

learned? 
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2. Do age and language dominance influence vocabulary learning under PE conditions 

(i.e., listening and repeating)? 

 

3.1. Introduction 

Understanding the impact of language dominance (i.e., the degree to which a bilingual or 

multilingual individual's proficiency, usage, and preference for one language surpasses their 

other languages) and age on language acquisition is crucial in bilingual and multilingual 

Research indicates that language dominance significantly influences cognitive processes and 

learning strategies (Bialystok & Craik, 2010; Kroll & Bialystok, 2013), while age affects the 

ease and manner in which new languages are learned (Cummins, 1980; Andreou & Karapetsas, 

2004). Section 2.1.5 described how Modern Standard Arabic (MSA) serves as a heritage 

language (HL) for its speakers, representing their identity, particularly in multicultural and 

multilingual communities. Heritage language use unifies communication methods among 

speakers (Park, 2013). However, many child MSA learners need help to achieve proficiency or 

explore language uses beyond the classroom. They often find it challenging to use MSA 

vocabulary in simple conversations despite having an Arabic dialect as their dominant 

language. 

In this study, children learning MSA are considered heritage language learners. These children, 

born in, migrated to, or residing in the U.K., have caregivers from Arabic-speaking countries 

and are exposed to Arabic at home. Typically, they have not reached the literacy level of native 

Arab speakers. Although some use dialectal Arabic (e.g., Saudi Arabic, Levantine Arabic, Iraqi 

Arabic) as their dominant spoken language, they often need full literacy, meaning they cannot 

read or write in their spoken dialect. Furthermore, these children struggle to comprehend or use 

MSA fluently. 

Participants were grouped based on their language dominance (Arabic or English), a critical 

factor as it may affect the efficacy of different learning methodologies. Research suggests that 

language dominance influences cognitive processes, learning strategies, and educational 

outcomes. Individuals more proficient in their dominant language tend to perform better in 

tasks requiring complex language skills, significantly impacting instructional approaches. This 

proficiency may not always align with an individual's primary or first language (Bialystok et 

al., 2012; Kroll & Bialystok, 2013). While the primary language is often the first language 
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learned, the dominant language reflects the individual's current linguistic abilities and usage 

patterns, which can evolve over time based on various factors such as environment and practice 

(Palma et al., 2023). Language dominance can shape learners' engagement with and 

comprehend new material, potentially necessitating different pedagogical techniques to 

optimize learning in bilingual or multilingual contexts (Cummins, 2017). Thus, understanding 

and accommodating language dominance is essential for developing effective educational 

practices catering to diverse learners' linguistic strengths and needs. 

Considering the purpose of learning a language is also crucial. Different factors contribute to 

families' decision to send their children to weekend schools to learn MSA. Some families aim 

to link their children to their cultural and religious identity by learning Arabic to understand 

the Qur'an and Islamic literature. Many parents believe it is easier for children to learn Arabic 

early due to its complexity compared to English. One parent mentioned trying to home-school 

their children using Arabic expressions and watching Arabic films and cartoons but found this 

approach ineffective, leading to the decision to enrol their children in a weekend school. 

This study uses MSA to investigate the production effect (PE) theory. Although the children in 

this study may not fully understand MSA, they possess phonemic awareness of Arabic, 

meaning they can recognize specific sounds in spoken words. Phonemic awareness is crucial 

when acquiring a target language similar to the background language. This awareness depends 

on familiarity with known phonemes, which helps learners effectively process and understand 

the new language. Prior knowledge, such as phonemic awareness, aids in learning and 

acquiring more vocabulary by leveraging these known phonemes to recognize and produce 

new words accurately. Language learning studies indicate that phonological awareness is a 

significant predictor of vocabulary acquisition, with children exhibiting better phonological 

awareness performing better in language learning tasks (Gillon, 2004; Snowling & Hulme, 

2011). Additionally, students' curiosity about learning new information significantly influences 

information retention. The more prior knowledge they possess on a subject, the more curious 

they become to learn, leading to increased retention of new information (Stanovich, 2009). 

As discussed in Section 2.2.5, age plays a crucial role in language acquisition. The Critical 

Period Hypothesis (CPH) posits that there is an optimal developmental window from birth to 

early adolescence during which the brain is especially receptive to language learning. During 

this period, children can achieve native-like proficiency. However, as neural lateralization 

solidifies around puberty, language acquisition becomes more challenging. The Age of 
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Acquisition (AoA) effect further supports this, indicating that early learners achieve higher 

proficiency and more native-like neural processing. 

This progression in language acquisition is evident in the pronounced production effect 

observed in younger children. Perani et al. (2003) demonstrate that younger children exhibit a 

more significant production effect due to heightened neural plasticity and increased 

receptiveness to language input. Developmental shifts in the production effect are expected as 

children advance through different stages, potentially aligning with critical periods in language 

acquisition (Singleton, 1995). Furthermore, threshold effects are proposed, where the 

prominence of the production effect correlates with age thresholds and critical developmental 

milestones, including the onset of formal education (Stanovich, 2009). 

This study investigates several considerations regarding age. First, it explores age-related 

variations in the production effect to determine how evolving cognitive abilities and memory 

strategies throughout childhood influence its manifestation across different age groups 

(Gathercole et al., 2004). Additionally, understanding how the production effect varies with 

age informs age-appropriate educational interventions, guiding the development of tailored 

learning strategies that optimize language acquisition and memory retention (Luz et al., 2022; 

Gogate, 2022). Lastly, this investigation contributes to the broader understanding of cognitive 

development by examining the relationship between age, language processing, and memory 

formation, thereby enhancing knowledge of developmental cognitive neuroscience (Cummins, 

2017). 

3.2. Methods and Design 

This study explored how children learning Arabic as an additional language remember and 

recognize words when encountering unfamiliar MSA terms in a listen-and-repeat setting. A 

within-subject mixed-list design was employed. Consequently, the children were presented 

with the words in a randomized order. To ensure balanced exposure, the children heard the 

"listen" words three times and the "repeat" words twice, with the latter heard a third time during 

self-production. This approach ensured an equal number of exposures for both conditions. 

The study included three phases: training, learning, and testing. Children were first trained on 

six known MSA words to familiarize them with the study procedure. Two steps were followed 

in the training: (a) familiarize the children with the conditions and (b) familiarize the children 

with the testing. Children learned new words under two conditions: Listen (children see the 
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image and hear the associated word three times) and Repeat (children see the image, hear the 

associated word twice, and produce the word once). During the learning phase, children were 

introduced to 20 unknown MSA words. After the learning session, there was an immediate 

testing session followed by a 24-hour delayed recognition test and a 9-week delayed 

recognition test to evaluate word learning durability and any differences between conditions in 

the different testing intervals. After the first learning session, there was a short break, followed 

by a recognition test. The learning and testing sessions were conducted online using Gorilla 

Experiment Builder (https://app.gorilla.sc/admin/home), a web-based experiment builder and 

deployment platform. Children participated in the presence of a caregiver to assist whenever 

needed. 

3.3.  Participants 

Participants were 73 students (34 males, 39 females) aged 4.1 to 10.8 years old (M = 6.0, SD 

= 1.5). According to parents’ reports, all children were neurotypical with normal or corrected-

to-normal vision and normal hearing and no background in any language impairment or delay 

(e.g., dyslexia). Children who reported having hearing loss or severe language disorders were 

excluded from the study. Seven participants were excluded due to their own request to 

withdraw or due to their having refused to complete the initial learning task. Refusal or delaying 

the 24-hour recognition task was another criterion for exclusion. A total of 73 participants were 

included in the analysis for the immediate and the 24-hour delayed test. Only 53 children (26 

males, 27 females, aged 4.1-10.8 years old, M=6.1, SD=1.5, range=4.1-10.8) agreed to 

complete the 9-week delayed test, and the data was analysed according to the test (i.e., 

immediate post-test, one-week delayed test, and 9-week delayed test). 

Children were recruited from the Arab society living in the UK. They were required to have 

prior knowledge of Arabic sounds and letters, which means they should be able to recognize 

and differentiate between the basic Arabic alphabet and their corresponding sounds. This 

foundational knowledge is necessary because it forms the basis for further language learning. 

It ensures that children can progress in the learning task without being hindered by a lack of 

familiarity with the alphabet. This level of knowledge does not necessarily include the ability 

to read or understand words but instead focuses on the recognition and auditory differentiation 

of individual letters and their sounds. All children had different Arabic backgrounds (i.e., they 

belonged to one of the Arab countries) and had been exposed to various accents or dialects of 



 
74  

MSA (i.e., Saudi, Omani, Kuwaiti, and Yemeni); however, only MSA words that are consistent 

across these dialects were chosen for the experimental word list. 

Additionally, children were required to attend a British school and be exposed to or learn 

Modern Standard Arabic at an online- or weekend- Arabic school. This requirement ensures 

that the children are immersed in both English and Arabic speaking environments during their 

formal education. This dual exposure is crucial for mitigating the effect of language dominance. 

Children’s language dominance was determined by the primary language used by family 

members (i.e. spoken language at home). 

In order to be assigned to the appropriate language level, all children took a standardized test 

created and used by their Arabic school to determine their MSA language level as required by 

the school’s registry. Each class contained students of different ages but of the same learning 

level. In these Arabic schools, the children were usually divided into six learning levels, from 

year 1 to year 6. Their level (i.e., year group) in the English school was provided by the parents 

on the participant information sheet, as the focus of the current study was on acquiring Modern 

Standard Arabic and how children’s language ability could be affected by the method of 

production in acquiring a language. 

Participants completed a language background questionnaire (LBQ) prior to taking part in the 

study (Appendix 4). LBQ was administered to the parents of the children to collect information 

regarding the children's language abilities. Additionally, the children's proficiency levels were 

determined through a standardized test that evaluated various language skills, such as reading 

and writing. While these standardized tests provided an overall measure of ability (Tremblay, 

2011), the detailed LBQ enabled the researcher to compare participants' performance in the 

MSA. This approach facilitated the recruitment of appropriate participants for the study, 

ensuring that the children were not proficient in MSA and did not have any language 

impairments. All participated children were attending level 1 Arabic classes and were divided 

into two groups according to their dominant language (Arabic or English). 

Finally, all participants and caregivers signed a consent form, which informed them that all 

trials would be audio recorded. This recording was necessary to evaluate their online 

production and ensure they followed the instructions correctly. By signing the consent form, 

participants acknowledged their understanding and agreement to these conditions, and they 

were informed that they could withdraw from the study at any time.  
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3.4. Materials 

The stimuli were 20 unfamiliar animate (e.g., spider) and inanimate (e.g., rocket) standard 

Arabic nouns. Proper names, abstract nouns such as colours, and English loanwords or 

borrowed words with similar English pronunciation (e.g., 'octopus'/ʔo:tʕbu:tʕ/, 'ice 

cream'/ʔiskiriːm/) were excluded from the study. These exclusions were made because 

participants were likely already familiar with these words, which could influence recall over 

non-cognates (Jessen et al., 2000). Non-cognates are words that do not share a similar form or 

origin between languages, unlike cognates, which can often have recognizable similarities due 

to their common etymological roots. This distinction ensures that any recall or recognition is 

based on the novelty of the words rather than prior exposure or phonetic similarity. 

Words were selected from 23 Arabic storybooks written and published by various Arab 

children's publishers (e.g., Kadi and Ramadi, Boustany's Publishing House). Some of the 

extracted words were taken from books that were translated from famous English stories into 

Arabic (e.g., The Gruffalo or Al-Gharfoul); they were then compared to the curriculum being 

studied by the children at the Arabic school in order to exclude all words mentioned in the 

textbooks and increase the likelihood that target items would be unfamiliar. Because the 

children were studying Arabic at different levels, a familiarity questionnaire was developed to 

include all selected words that were not in the textbooks, and the parents and teachers 

completed it. The form asked the caregivers to mark all words they thought the children knew 

from the class extracurricular activities or that they might have known from books they read at 

home. All nouns likely to already be familiar to the children were excluded from the study list.  

Phonotactic probability was another controlled variable. This refers to the frequency of 

occurrence of a set of segments or sound sequences in a language; the higher the frequency, the 

greater the likelihood of the children encountering it on more than one occasion. Phonotactic 

probability was considered, as studies of speech processing among English-speaking preschool 

children have revealed that it influences spoken word production. For instance, children aged 

3–6 years show faster recognition and better production for frequent sound sequences than less 

frequent sounds (Storkel, 2001; Auer & Luce, 2005). In the present study, words were carefully 

checked to exclude low-frequency sound patterns, such as specific combinations of vowels and 

consonants, or any word with a low-frequency syllable structure in Modern Standard Arabic 

(MSA). This was done by giving the selected list of words to a teacher of Arabic studies, who 

reviewed and confirmed the appropriateness of the chosen words. Also, to ensure that the words 

would be easy to pronounce by children in the age groups in this study, eight English-Arabic 
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by a volunteer Saudi artist who was given the final list of stimuli words. All pictures were 

designed to be as simple and easy to recognise by children as possible based on children’s 

storybooks (Figure 3.1). The colours of the pictures were selected to be bright and clear, with 

distinct black boundaries. Additionally, all pictures were evaluated by three elementary school 

teachers, a specialist in children's literature, and a storyteller to ensure their suitability for the 

age group of children in the study. The images were assessed for clarity and lack of ambiguity, 

ensuring that a child would be able to accurately name the target word based on each image. 

Finally, all stimuli were recorded by a native Arabic speaker to ensure accurate pronunciation 

and natural intonation.  

  

Figure 3.1: Example of visual stimuli: 

“air balloon” / mintˤæd/ and “whale” / ħu:t/ 

 

3.5. Procedure: Training, Learning, and Testing 

Testing was conducted online via the Gorilla platform where children were tested in three 

sessions that lasted 20–30 minutes in total. They were tested individually at home under the 

supervision of their caregiver. The experiment involved three online sessions that occurred over 

three days. The current experiment included 3 phases:  

3.5.1. The training phase 

Six known MSA words were randomly assigned to the conditions for training purposes (Table 

3.1). Each word was accompanied by an instructional emoji representing its condition. The 

training screen began with the phrase "Let's Practice!". The children viewed instructional 

images that explained the experimental conditions (Figure 3.2). The listen condition was 
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During the recognition test, children were instructed to click on their preferred image as quickly 

as possible. The initial screen displayed written instructions: 'Listen to the question, then select 

the answer.' Once participants understood the instructions, they clicked 'I’m ready!' to start the 

test. A blank screen appeared for 10 seconds, followed by four images and an auditory question 

(e.g., /ʔajna al-ʔebræ?/ “where is the needle?”) (Figure 3.3). 

The trials displayed four randomized images, including different combinations of target words, 

distractors, and competitors. Specifically, each trial consisted of four pictures representing: a 

word from each condition (i.e., listen or repeat), a competitor from the other condition (i.e., if 

the target was from the listen condition, the competitor was from the repeat condition, and vice 

versa), and two distractors chosen from a list of known Arabic words agreed upon by the 

parents and teachers of the participating children. The distractor items were not included in the 

learning list. Each testing session took about 15-20 minutes per participant, excluding training. 

 

Figure 3.3: Example of a test trial demonstration 

Target: /ʔebræ/ “needle”, a word from the listen condition. Competitors: /dˤ u:fdaʕ/ “frog”, a 

word from the repeat condition that was seen during the experimental session. Distractors: 

/ʔarnab/ “rabbit” and /sa:ʕæ/ “watch” 

 



 
80  

3.6. Analysis 

Accuracy of answers and reaction time were the primary dependent variables in this study. The 

main effects of interest were whether items were repeated or observed silently (condition: listen 

and repeat) and the timing of the post-test (post-test: immediate, 24-hour delayed, and 9-week 

delayed). Age and language dominance were also included as additional factors. 

3.6.1.  Coding 

Responses to the recognition test were coded in Gorilla. Testing trials were coded for accuracy, 

with "1" representing correct responses and "0" representing incorrect responses. For reaction 

time, only reaction times to correct answers were included in the analysis. As the age of 

participants varies in the current experiment, it was calculated in months to provide a more 

precise measure of age differences, which can be critical in understanding developmental 

changes over shorter time spans (Schjølberg et al., 2011). Language dominance was coded as 

either Arabic or English. 

3.6.2.  Statistical Analysis 

Prior to analysis, data was extracted from Gorilla in spreadsheet form and cleaned in R version 

4.0.5 (R Core Team, 2021). The data was organized to include age, language dominance (i.e., 

Arabic or English), reaction time to correct answers, and accuracy (correct/incorrect) in all 

testing phases (immediate post-test, 24-hour delayed test, and 9-week delayed test).  

Participants who scored less than 50% in accuracy responses across the three tests were 

omitted, which removed 7.37% of the data. Items associated with words that emerged during 

the 'listen' condition or words not produced during the 'repeat' condition were excluded from 

the analysis, removing an additional 2.5% of data across the three tests, leaving 2034 data 

points for analysis. The final data sheet was saved in CSV format, and all statistical tests were 

performed using R (version 4.1.2, R Core Team, 2021) and RStudio. 

Reaction times (RTs) were cleaned and trimmed in R to exclude all errors and remove outliers 

based on response times below 200 ms and responses ±2.5 SD from each participant's mean 

response time. This process removed 16.9% of the data, leaving 1616 data points for the RT 
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analysis across the three tests. The RTs were then log transformed to reduce skewness2. Finally, 

although participants were informed to answer as quickly as possible, it is important to note 

that reaction time results are interpreted with caution as children take longer time to respond to 

questions due to their developing cognitive and motor skills (Wolfe & Bell, 2007). 

A generalized linear mixed-effects model (GLMM) with a binomial distribution was employed 

to analyze the accuracy of data. The "glmer" function was used to fit the model, incorporating 

both random and fixed effects, with the "bobyqa" optimizer used for maximum likelihood 

estimation. For analyzing reaction times to correct answers, we utilized linear mixed-effects 

models, which were constructed and analyzed using the "lme4" (version 1.1-26; Bates et al., 

2015) and “lmer Test” (version 3.1-3; Kuznetsova et al., 2017) packages. The maximal random 

structure model included the interaction of all conditions with tests, and a fully random model 

was applied whenever feasible. If convergence issues occurred, the random slopes were 

simplified. To identify significant differences among the groups, a multiple-comparisons test 

with Bonferroni correction was performed using the 'emmeans' package (Lenth, 2022). 

3.6.3.  Results 

Overall recognition results are shown in Table 3.2, which presents the mean and standard 

deviation (in parentheses) of accuracy (%) and reaction times (RTs) in milliseconds for the two 

conditions (Listen, Repeat) across three tests (immediate, 24-hour, nine-week). The recognition 

test showed that the "Listen" condition had stable accuracy across all three tests, with a slight 

increase in accuracy observed in the 9-week test. In contrast, the "Repeat" condition 

demonstrated a noticeable improvement in accuracy in the 24-hour test but decreased back to 

the original level in the 9-week test, indicating a possible decline in retention over time. 

 

 

2 Reaction time (RT) data can be transformed either by using an inverse Gaussian distribution or by applying a logarithmic 

transformation. RT data are nearly always right skewed, which might dominate the outcome. Generalized linear models, unlike 

linear models, do not assume a normally distributed dependent variable. While an inverse Gaussian distribution is one approach 

to normalize raw RT data, log transformation is often preferred. Log transformation is recommended because it helps stabilize 

variance and make the data more closely conform to a normal distribution, which is essential for the assumptions underlying 

many statistical tests (Czamolewski, 1996; Keene, 1995). In the current study, log transformation is applied to normalize raw 

RT data using the glmer function from the lme4 package (Bates et al., 2015). 
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Regarding reaction times, the "Listen" condition exhibited a decrease from the immediate to 

the 24-hour test, followed by an increase in the 9-week test. The "Repeat" condition showed 

consistently lower reaction times compared to the "Listen" condition across all tests, with the 

fastest response times recorded in the 24-hour test.  

 

 

 

 

 

Table 3.2: Mean and SD (in parentheses) of correct answers (%) and RTs (in milliseconds) based 

on condition and test intervals 

Recognition 

 

immediate 

(n= 73) 

24-hour 

(n= 53) 

nine-week 

(n=53) 

 

Accuracy 

Mean (SD) 

Listen 

 

82.9 (37.6) 82.2 (38.2) 84.7 (35.9) 

Repeat 81.5 (38.9)     86.9 (33.8)      81.8 (38.5) 

 

RT 

Mean (SD) 

 

 

Listen 

 

4930.4 (2543.6) 4725.9 (2348.5) 4835.1 (4168.7) 

Repeat 4708.9 (2362.3) 

 

4562.1 (2206.8) 

 

4928.3 (4279.5) 

 
 

3.6.3.1.  Accuracy of Answers 

To analyze the accuracy across the three tests, a generalized linear mixed effect model (glmer) 

with binomial distribution analysis was performed on the data for the 53 participants who 

completed all three tests. The base model included fixed effects of condition, treatment coded 

with listen as the baseline, and test time, treatment coded with immediate test as a baseline, and 

their interaction. This model included random intercepts for subject and item, and an additional 
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model was built to include by-subject random slopes for condition and test time, aiming for a 

maximal random effects structure. Model comparison was used to compare the models, and 

this showed that adding by-subject random slopes for test time significantly improved the fit 

(χ2 (5) = 13, p =.02). Overall, there was no effect of condition (z = 0.37, p = .71), but there was 

a significant effect of test whereby the 9-week delayed test shows higher scores than the 

immediate test (z = 5.23, p < .001). There were no interactions between condition and test. The 

results of the best fit model are shown in Table 3.3. 

 

 

 

 

Table 3.3: Mixed effects model output for the accuracy of answers interacting condition and test 

Formula: glmer (correct ~ condition * test + (1 + condition*test | ID) + (1 | answer) 

                control = glmerControl(optimizer= "bobyqa"), family = binomial) 

Fixed effects Estimate SE z-value p-value 

(Intercept) -3.43 2.10 -1.63 0.10 

Condition: repeat 0.13 0.36 0.37 0.71 

Test: 24-hour delayed 0.04 0.38 0.91 0.91 

Test: 9-week delayed  2.32 0.44 5.23 <.001*** 

repeat*24-hour delayed test 0.25 0.52 0.49 0.63 

repeat* 9-week delayed test -0.64 0.46 -1.37 0.17 

Random effects variance (subject = 53, item = 40)    

* p < 0.05; **p < 0.01; ***p < .001 
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3.6.3.1.1. The Effect of Age on Accuracy of Answers 

To evaluate the impact of age on model fit, it was incorporated into the base model as a fixed 

effect, as well as through its interactions with condition, test, and the combined interaction of 

condition and test. The inclusion of age significantly improved the model fit as a fixed effect 

(Table 3.4), and was further improved as an interaction with condition (χ² (2) = 40.6, p < 0.001) 

(Figure 3.4), and as an interaction with test (χ² (1) = 6.42, p < 0.001) (Figure 3.5). However, 

the interaction of age with both condition and test did not yield further improvement (χ² (6) = 

10.1, p = .12). These results suggest that the best model fit is achieved when age is included as 

a fixed effect, particularly due to the interactions illustrated in Figures 3.4 and 3.5. In Figure 

3.4, the effects of age on answer accuracy are consistent across both conditions, supporting the 

rationale for treating age as a fixed effect.  

Figure 3.4: The interaction of age and condition on accuracy of answers. y axis is log-odds of 

answer accuracy 
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Figure 3.5: The interaction of age and test time on accuracy of answers. y axis is log-odds of 

answer accuracy 

 

The influence of age on answer accuracy is illustrated in Figure 3.6. It is indicated that 

increased age (left) is associated with higher log-odds of answer accuracy, suggesting a positive 

correlation between age and accuracy. The figure also presents the interaction effects of 

condition and test time on accuracy (right), highlighting the differential impacts of these 

variables over time.  Overall, the accuracy of answers is significantly enhanced by age, both as 

an independent variable and through its interactions with condition and test time.  

 

Table 3.4: Mixed effects model output for the interaction between condition and test in accuracy 

including age 

Formula: glmer(correct ~ condition * test + age + (1 + condition*test | ID) + (1 | answer) , 

                 control = glmerControl(optimizer= “bobyqa”), family = binomial) 

Fixed effects Estimate SE z-value p-value 

(Intercept) -4.67     1.62   -2.87 <.001*** 

Condition: repeat -0.124     0.36   0.34 0.73 

age  0.02 0.01 2.03 0.04 * 

Test: 24-hour delayed  0.02 0.38 0.07 0.94 

Test: 9-week delayed   2.13 0.43 4.92 <.001*** 

repeat* 24-hour delayed test  0.27 0.53 0.52 0.60 

repeat* 9-week delayed test -0.62 0.46 -1.33 0.18 

Random effects variance (subject = 53, item = 40)    

* p < 0.05; **p < 0.01; ***p < .001 
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Figure 3.6: The effects of age (left) and the interaction of condition and test time on accuracy of 

answers (right). Y axis is log-odds of answer accuracy 

 

3.6.3.1.2. The Effect of Language Dominance on Accuracy of Answers 

Adding language dominance to the baseline model as a fixed effect caused an unavoidable 

convergence issues; a simplified model is used, but it did not improve the model fit (χ² (16) = 

0, p = 1.0). Including language dominance as an interaction with test (χ²(17) = 0.0, p = 1.0), as 

an interaction with condition (χ²(19) = 0.0, p = 1.0), and as an interaction with both test and 

condition (χ²(11) = 0, p = 1.0) did not improve the model fit. The lack of improvement in model 

fit when including language dominance, either as a fixed effect or in interaction terms, suggests 

that language dominance is not a significant factor in predicting the variance in correct 

responses. That is, whether participants' dominant language is Arabic or English does not 

significantly affect their ability to correctly identify MSA words. 
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Finally, a posthoc test using the package “emmeans” (Lenth, 2022) was applied to the base 

model (i.e., condition*test) to compare the conditions (i.e., listen and repeat) at different test 

levels (i.e., immediate, 24-hour delayed, 9-week delayed). Table 3.5 presents the results of a 

posthoc test using the "emmeans" package (Lenth, 2022), applied to the base model to compare 

the conditions (listen vs. repeat) across different test levels (immediate, 24-hour delayed, 9-

week delayed). The pairwise comparisons reveal no significant differences between the 

conditions at any of the test points. This indicates that the accuracy does not significantly differ 

between listening and repeating tasks across these time intervals, suggesting that the mode of 

condition (listening or repeating) does not substantially impact accuracy over immediate, 24-

hour, or 9-week delayed tests. 

Table 3.5: Post-hoc tests with Bonferroni correction for accuracy based on the interactions 

between condition and test model 

* p < 0.05; **p < 0.01; ***p < .001 

 

3.6.3.2. Reaction Time to Correct Answers 

A linear mixed-effects model (lmer) was fitted to evaluate the log-transformed reaction time 

(RT) to correct answers. The model included condition and test time, and their interaction as 

fixed effects, random intercepts for subject and item, and by-subject random slopes for 

condition and test time. Table 3.6 shows no significant effects of condition (β = 0.06, t = 1.30, 

p = .19) or the 24-hour delayed test (β = 0.04, t = 0.87, p = .38). The 9-week delayed test also 

showed no significant effect (β = 0.05, t = 0.51, p = .61). Furthermore, the interactions between 

condition and the 24-hour delayed test (β = -0.09, t = -1.29, p = .19) and between condition and 

the 9-week delayed test (β = -0.02, t = -1.36, p = .70) were not significant. These results suggest 

that neither the conditions nor the test times significantly influence the response time to correct 

Contrasts Estimate SE z-ratio p-value 

(Immediate listen) - (Immediate repeat) -0.13 0.36 -0.35 1.0000 

(24-hour delayed  listen) - (24-hour delayed  repeat) 

 

-0.39 

 

0.37 -1.05 1.0000 

(9-week delayed listen) - (9-week delayed repeat) 0.49 0.28 1.77 1.0000 
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answers. Additionally, the lack of significant interaction effects indicates that the condition 

does not affect reaction times at different test times. 

Table 3.6: Mixed effects model output for reaction time (log-transformed) 

Formula: lmer (RT_log ~ condition * test + (1 + condition * test | ID) + (1 + test | answer)  

Fixed effects Estimate SE t-value     p-value 

(Intercept) 8.15 0.10 74.90       <.001*** 

Condition (repeat) 0.06 0.04 1.30             0.19 

Test (24-hour delayed test) 0.04 0.04 0.87             0.38 

Test (9-week delayed test) 0.05   0.10  0.51             0.61 

repeat* 24-hour delayed test -0.09   0.07 -1.29            0.19 

repeat* 9-week delayed test -0.02   0.06   -1.36            0.70 

Random effects variance (subject = 53, item = 40)    

p-values are estimated using the lmerTest package in R (Kuznetsova et al. 2017). * p < 0.05; **p < 0.01; ***p < .001 

 

3.6.3.2.1. The Effect of Age on Response Time to Correct Answers 

To assess the influence of age on model performance, it was added to the base model as a fixed 

effect, and through its interactions with condition, test, and the combined interaction of both 

condition and test. The results from this model showed that adding age as a fixed effect (χ² (1) 

= 87.8, p <.001), and as an interaction with test only (χ² (1)=5.19, p =0.02) (Figure 3.7) 

improved the model fit. However, adding its interaction with condition (χ² (3) = 4.05, p= 0.25) 

(Figure 3.8), and as an interaction with test and condition (χ² (1) = 2.82, p = 0.09) was not 

significant. The best model fit was achieved by adding age as a fixed effect (Table 3.7). 
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Table 3.7: Mixed effects model output for reaction time (log-transformed) including age 

Formula: lmer (RT_log ~ condition * test *age + (1 + condition * test | ID) + (1 + test | answer)  

Fixed effects  Estimate SE t-value           p-value 

(Intercept)  8.76     0.18    47.6 <.001 *** 

Condition: repeat -0.17    0.14   -1.25 0.26 

Test: Immediate -0.09 0.24 -0.30 0.69 

Test: 24-hour delayed  -0.06 0.22 -0.30 0.75 

age -0.00 0.00 -3.36 <.001 *** 

repeat* Immediate test  0.40 0.25  1.60 0.11 

repeat* 24-hour delayed test  0.13 0.26  0.50 0.61 

repeat* Immediate test*age  -0.00 0.00 -1.56 0.12 

repeat* 24-hour delayed test*age  -0.00 0.00 -1.78 0.43 

Random effects variance (subject = 53, item = 40)    

p-values are estimated using the lmerTest package in R (Kuznetsova et al. 2017). * p < 0.05; **p < 0.01; ***p < .001 

 

Table 3.7 presents the mixed-effects model output for log-transformed reaction time. The 

model results indicate that age significantly impacts reaction time, as evidenced by the highly 

significant p-value (p <.001) for age. The negative coefficient (β = -0.00) suggests that as 

children age, their reaction times improve, indicating that older children tend to respond more 

quickly. The non-significant effects of condition, test, and their interactions, when age is 

included in the model, suggest that these factors do not independently influence reaction time 

to the same extent as age. This underscores the pivotal role of age in determining reaction time 

performance. Overall, Figures 3.6 and 3.7 underscore that as children grow older, their 

cognitive and motor functions likely mature, leading to faster response times. This illustrates 

the significance of age as a crucial variable in studies of reaction times in children. 
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Figure 3.7: The interaction of age and test on response time to correct answers. y axis is log-odds 

of answer accuracy 

  

Figure 3.8: The interaction of age and condition on response time to correct answers. y axis is 

log-odds of answer accuracy 
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3.6.3.2.2. The Effect of Language Dominance on Response Time to Correct Answers 

To evaluate the impact of language dominance on model performance, it was included in the 

base model as a fixed effect, but it did not improve the model fit (χ² (1) = 0.62, p = 0.42).  Also, 

no significant improvement in the model fit was observed by adding language dominance 

interaction with test ((χ² (6) = 4.23, p = 0.64)), or its interaction with condition ((χ² (2) = 2.50, 

p = 0.28)). Adding its interaction with test and condition to the maximal model caused 

unavoidable convergence issues; however, a significant improvement was found in the 

simplified model (χ² (12) = 68.8, p < 0.001) (Table 3.8).  

Table 3.8: Mixed effects model output for reaction time (log-transformed) including language 

dominance 

Formula: lmer (RT_log ~ condition * test * dominant langauage + (1 | ID) + (1 + test | answer)  

Fixed effects  Estimate SE t-value      p-value 

(Intercept)   8.17     6.17    132.3 <.001 *** 

Condition: repeat   4.95    3.54    1.39 0.16 

Test: Immediate   2.24 9.38  0.02 0.98 

Test: 24-hour delayed    1.04 7.48  0.14 0.89 

Dominant langauge:Arabic  -1.98 1.04 -1.91 0.06  

Dominant langauge:English   1.93 1.02  1.89 0.06  

repeat* Immediate test  -2.63 6.34 -0.41 0.67 

repeat* 24-hour delayed test  -5.04 6.27 -0.80 0.42 

Immediate test*dominant Langauage: Arabic   0.22 0.11  2.01 0.04 * 

24-hour delayed test*dominant Langauage: Arabic    0.10 0.09  1.10 0.26 

Immediate test*dominant Langauage: English  -0.16 0.12  -1.40 0.16 

24-hour delayed test*dominant Langauage: English   -0.14 0.10  -1.38 0.17 

repeat* Immediate test*dominant Langauage: Arabic  -0.11 1.15   0.77 0.43 

repeat* 24-hour delayed test*dominant Langauage: Arabic    0.05 0.15   0.33 0.73 

repeat* Immediate test*dominant Langauage: English   1.11 1.50   0.74 0.45 

repeat* 24-hour delayed test*dominant Langauage: English   -3.31 1.49  -0.22 0.82 

Random effects variance (subject = 53, item = 40)    

p-values are estimated using the lmerTest package in R (Kuznetsova et al. 2017). * p < 0.05; **p < 0.01; 

***p < .001 
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Table 3.8 summarizes the mixed-effects model for log-transformed reaction time, examining 

the influence of condition (listen vs. repeat), test type (immediate vs. 24-hour delayed), and 

dominant language (Arabic vs. English). The main effects of condition (p = 0.16) and test type 

(p = 0.89, 0.98) were not statistically significant, suggesting that repetition and the testing time 

do not independently affect reaction time in this study. Dominant language exhibited a 

marginally non-significant trend (p = 0.06), with Arabic dominance potentially associated with 

slower reaction times (β = -1.98) and English dominance potentially associated with faster 

reaction times (β = 1.93). Notably, the interaction between immediate testing and dominant 

language (Arabic) was significant (β = 0.22, p = 0.04), indicating that Arabic-dominant 

participants displayed a differential response pattern depending on the test timing. Specifically, 

the interaction effect (p = 0.04) suggests a notable improvement in reaction times for Arabic 

speakers in the immediate test condition compared to the delayed test condition, and/or 

compared to speakers of other dominant languages under the same immediate test condition. 

The three-way interaction among repeat condition,  immediate test, and  dominant language 

was insignificant, implying that the combined effects of repetition, test timing, and dominant 

language did not significantly influence reaction times. 

Figure 3.9: The interaction of language dominance, test, and condition on response time to 

correct answers. y axis is log-odds of answer accuracy 

 

Overall, while the main effects of condition and test type were insignificant, the interaction 

between immediate testing and the dominant language (Arabic) revealed specific conditions 
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where reaction times varied significantly (Figure 3.9). This finding underscores the importance 

of considering how dominant language interacts with testing conditions to influence reaction 

time.   

As a final step in the analysis, a posthoc test was applied to compare reaction times based on 

the interactions between condition (listen vs. repeat) and test type (immediate, 24-hour delayed, 

9-week delayed). Table 3.9 shows the results of these pairwise comparisons with Bonferroni 

correction. The results indicate no significant differences in reaction times between the 

conditions at any of the test points. This suggests that the mode of condition (listening or 

repeating) does not significantly affect reaction times across immediate, 24-hour, or 9-week 

delayed tests. 

Table 3.9: Post-hoc tests with Bonferroni correction for reaction time based on the interactions 

between condition and test model 

Contrasts Estimate SE df t-ratio p-value 

(Immediate listen) - (Immediate repeat) -325.4 

 

194 1421.2 -1.68 1.0000 

(24-hour delayed  listen) - (24-hour delayed  repeat) 
 

14.4 

 

185 1214.6 0.07 1.0000 

(9-week delayed listen) - (9-week delayed repeat) -245.4 

 

129 1.904 -1.90 1.0000 

* p < 0.05; **p < 0.01; ***p < .001 

 

3.7. Discussion  

This pilot study investigated the production effect in L2 word learning and its durability over 

time (i.e., short-term and long-term word learning) in 4–11-year-old children. Two questions 

were addressed to look at the effect. The first question explored whether saying the words aloud 

while learning unfamiliar Modern Standard Arabic (MSA) vocabulary helps recognize newly 

learned words and their corresponding better than simply listening to them during learning. 

The second question addressed whether the child’s age and language dominance (i.e., Arabic 

or English) affect learning new L2 words in listening or repeating conditions. To answer the 

questions, three recognition tests were used to examine the production effect hypothesized to 

impact word learning and memory. The first test was conducted immediately after learning the 
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vocabulary, the second test was conducted 24 hours after the learning phase, and the third test 

occurred nine weeks after the learning phase. Here, all children learned the exact unknown 

twenty L2 words (i.e., items) under the two conditions (i.e., listen and repeat), but the tests 

included an unequal number of items. Due to time limitations, children were tested in 10 words 

in the first two tests, but the third test included all 20 learned items. Overall, there was no 

significant difference according to condition, either overall or at any of the test points. 

To address the first research question, the present study's findings show that the production 

effect was not observed. Specifically, there was no significant difference between the two 

conditions (i.e., listen and repeat) in accuracy and reaction time results. As discussed earlier, 

research has identified conditions where no significant difference is observed between produce 

and no-produce conditions (i.e., read silently, read aloud, sing, hear, etc), leading to a null 

effect. Experiments involving different types of production, such as reading aloud versus 

silently or even singing versus reading aloud, have shown varied results. For instance, Quinlan 

and Taylor (2013) demonstrated that singing items produced greater subsequent recognition 

than reading aloud. However, such effects are not always consistent across different contexts, 

indicating that the mode of production can significantly influence memory outcomes. While 

the production effect is generally robust, its null manifestation under specific conditions 

highlights the complexity of memory processes. This discussion explores the circumstances 

and explanations for such null findings, emphasizing the complexities in memory processes. 

3.7.1. How do listening and vocal production conditions differ in their impact on 

vocabulary recognition accuracy and reaction times in both short-term and 

long-term contexts? 

A key finding in this study is that the accuracy of vocabulary recognition remains relatively 

stable across tests for the listening condition. The repeat (vocal production) condition shows 

some improvement in accuracy at the 24-hour test and a decline at the nine-week test. 

However, these variations were not statistically significant (p = 0.71 for the condition effect). 

This suggests that while vocal production might initially enhance memory encoding, these 

benefits do not persist over longer periods without ongoing reinforcement. The stability 

observed in the listening condition indicates that it may support consistent long-term retention. 

This could be attributed to the reinforcement effect of repeated exposure through listening, 

which helps maintain and strengthen memory traces over time. The significant improvement 

in recall over time, with the nine-week test showing higher accuracy than the immediate test 
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across both conditions (p < 0.001), suggests that long-term memory consolidation can occur 

regardless of the initial encoding strategy used. These findings align with previous research 

indicating that passive listening can effectively support the consolidation phase of memory, 

facilitating the transition of information from short-term to long-term memory (Engelkamp & 

Zimmer, 1997). The consistent performance in the listening condition may reflect its role in 

reinforcing and stabilizing memory without requiring active engagement. While both listening 

and repeat conditions contribute to vocabulary retrieval, the listening condition demonstrates 

a trend toward stable retention over extended periods. 

One notable observation was the reaction time to correct answers across different conditions 

and test times. Contrary to expectations, the analysis did not reveal significant differences in 

reaction times between the listen and repeat conditions. The absence of significant effects 

suggests that vocal production might not substantially impact the speed of recall as initially 

hypothesized. This finding implies that both conditions facilitate retrieval processes similarly, 

with no measurable advantage in response time attributable to the repeat condition. 

Additionally, the lack of significant interaction effects between condition and test times 

indicates that the impact of vocal production on reaction times does not vary significantly over 

time. Although a slight increase in reaction times was observed in the 9-week test for both 

conditions, this change was not statistically significant, suggesting that memory decay might 

not be as pronounced or measurable through reaction time as previously thought. 

In conclusion, this study found no significant differences between vocal production and 

passive listening regarding vocabulary recall accuracy, reaction time, or long-term retention. 

Both methods appear to facilitate vocabulary learning similarly, without one showing a clear 

advantage. These findings suggest that the effectiveness of active and passive learning 

strategies may depend on other factors not captured in this study.  
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3.7.2. How Does Test Time Influence Accuracy in Retention? 

Recent results indicate that test timing significantly affects accuracy and reaction time, with 

participants demonstrating varying performance levels across immediate, 24-hour, and 9-

week delayed tests. Notably, accuracy rates improved over time in listening and repeating 

conditions, with a marked increase observed during the 9-week test. This trend contrasts 

with typical vocabulary research, where a decline in retention is often noted between 

immediate and delayed assessments. 

One potential explanation for these findings is a ceiling effect in the earlier tests. The 

immediate and 24-hour delayed assessments involved a limited number of items, which 

may have resulted in scores clustering near the maximum achievable accuracy. This 

clustering could obscure differences in participants' learning and recall abilities, masking 

distinctions between the listening and repeating conditions. In contrast, the 9-week delayed 

test included all learned words, providing a broader range of items that may have offered a 

more accurate reflection of participants' retention capabilities, thus reducing the ceiling 

effect. 

Another explanation is informed by research from Mama and Icht (2018), which explored 

the timing of vocal production. Their findings suggest immediate vocalization does not 

consistently enhance recall compared to conditions without vocal production. This 

indicates that task timing may heavily influence vocalization's cognitive benefits. 

Immediate vocalization might not allow sufficient processing time or could introduce 

interference from other cognitive tasks, thereby diminishing its effectiveness for memory 

retention. In this context, delayed vocal production might be more beneficial for retention 

as it facilitates better consolidation of information over time. 

The observed increase in recognition scores across sessions also diverges from the expected 

decline typically reported in vocabulary studies. This counterintuitive trend may suggest 

that participants encountered the items outside the study context, perhaps driven by 

curiosity or incidental exposure. Alternatively, this improvement could reflect the natural 

consolidation of knowledge over time, showcasing the brain's capacity to process and 

solidify information beyond the initial learning phase. These possibilities highlight the 

complexity of retention processes and underscore the importance of caution when 

interpreting such results. 
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In summary, while findings indicate an overall improvement in accuracy over time, several 

factors warrant careful consideration: the potential ceiling effect, the timing of vocal 

production, and external influences on retention. This complexity emphasizes the need for 

further research to disentangle these factors and enhance our understanding of long-term 

vocabulary retention processes. 

 

3.7.3. Can the Production Effect Enhance Memory When Combined with Other 

Cognitive Processes (e.g., Picture Superiority Effect)? 

The interaction of the production effect with other cognitive processes can significantly 

influence its effectiveness in enhancing memory. As stated above, the production effect refers 

to the phenomenon where actively producing words (e.g., saying them aloud) improves 

memory recall compared to passive reading. However, when combined with other cognitive 

processes, such as the picture superiority effect (where images are remembered better than 

words), the benefits of the production effect might be less pronounced. Fawcett et al. (2012) 

investigated this interaction and found that the simultaneous application of the production and 

picture superiority effects did not result in additive memory benefits. This lack of additive 

effect implies that when multiple distinctive processes are engaged concurrently, the 

distinctiveness that typically enhances memory recall for produced items may be diluted. 

Consequently, produced items might not stand out as much, leading to no significant 

improvement in memory (Fawcett et al., 2012).  

Further exploration into the interplay of these cognitive processes reveals that the competition 

for cognitive resources could be a critical factor. When multiple distinctive processes, such as 

production and visual imagery, are activated, they might compete for the same cognitive 

resources, thereby diminishing their overall effectiveness. This suggests that the human 

cognitive system has limitations in simultaneously processing and benefiting from multiple 

distinctiveness-enhancing strategies. Supporting this, Zormpa et al. (2018) found that both the 

production and picture superiority effects improve item memory in a picture naming task. 

However, they observed that the generation effect (i.e., better memory for generated than read 

words) also contributes significantly to the memory advantage in picture naming. Zormpa et 

al.’s study demonstrated that while the production and generation effects can coexist, their 

combined impact on memory enhancement is complex and not always straightforward. These 



 
98  

findings underscore the importance of understanding the intricate dynamics between various 

cognitive processes to optimize learning and memory strategies (Zormpa et al., 2018). 

3.7.4.  Does the Experimental Design Impact the Effectiveness of the Production 

Effect? 

The experimental design, specifically whether a between-subject or within-subject design is 

used, can influence the observed effects of the production effect. Fawcett's (2013) meta-

analysis found that while the production effect is generally moderate, it tends to be more 

pronounced in within-subject designs. This suggests that the benefits of the production effect 

might be more noticeable when participants can directly compare produced and non-produced 

items within the same session due to increased relative distinctiveness. Despite this, the current 

study used a within-subject design and observed no significant difference between produced 

and non-produced items. 

In contrast, Bodner and Taikh (2012) conducted a study involving 60 undergraduate students 

to reassess the basis of the production effect in memory, which refers to the memory advantage 

for items studied aloud compared to those studied silently. They examined this effect using 

within-subject and between-subject designs and found robust evidence of the production effect 

in recognition memory. Specifically, participants who studied items aloud showed better 

recognition performance than those who studied items silently, even when the manipulation 

was applied across different groups. Interestingly, their results challenged the distinctiveness 

account, which suggests that producing items makes them more distinctive and, thus, more 

memorable. They found no evidence that recognition of aloud items was enhanced more 

within-subjects than between-subjects. 

Additionally, the study revealed potential costs associated with the production effect in mixed 

designs, where some items are read aloud and others silently within the same list. Recognition 

of silent items was impaired in mixed designs compared to blocked designs or pure silent 

conditions. Bodner and Taikh (2012) suggested that encoding all items aloud might be more 

effective for increasing overall memory accuracy than only a subset. 
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3.7.5. How Does Age Affect the Production Effect on Memory in Children? 

Specifically, how Does Age Influence Memory Accuracy and Reaction 

Times in the Production Effect? 

 

Age has emerged as a significant variable in studying the production effect on memory, 

particularly in children. The production effect refers to the phenomenon where actively 

produced items (spoken or written) are better remembered than passively received items (heard 

or silently read). This effect, however, is not uniform across different age groups, exhibiting 

distinct patterns in older and younger children. This discussion critically examines the impact 

of age on the production effect, focusing on memory accuracy and reaction times across 

various conditions and test timings. 

Previous research has demonstrated a typical or positive production effect in older children, 

specifically those aged six years and above. Icht and Mama (2014) observed that older children 

exhibited better memory for produced items compared to heard items, a finding corroborated 

by Pritchard et al. (2019). This positive production effect can be attributed to the 

developmental advancements in cognitive processes and verbal abilities that occur with age. 

These advancements likely enhance the encoding and retrieval processes involved in 

memory, thereby facilitating better recall of actively produced items. Conversely, younger 

children, particularly those aged four and below, have shown a reversed production 

effect, wherein they remember heard items better than produced ones. Studies by Zamuner et 

al. (2018) and López Assef et al. (2021) highlighted this phenomenon, suggesting that the 

cognitive and linguistic skills required to benefit from the production effect may not fully 

develop in younger children. This reversed effect underscores the importance of developmental 

considerations in understanding memory processes and suggests that different mechanisms 

may underlie memory performance at different developmental stages. 

In the current study, age was a primary factor influencing accuracy rates across three distinct 

test points: immediate, 24-hour, and 9-week delayed. Older participants consistently 

demonstrated higher accuracy rates, indicating a positive correlation between age and memory 

accuracy. This finding aligns with the finding that working memory capacity increases with 

age during childhood. A study examining visual working memory in children aged 6-8 and 11-

13, as well as college students, found that memory performance improved significantly from 
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each age group to the next, even when controlling for factors like encoding ability and verbal 

strategies (Cowan et al., 2011). 

Age also played a critical role in moderating reaction times in the study. Older children 

exhibited faster reaction times, reflecting the developmental progress in cognitive and motor 

functions that typically improve with age. These findings suggest that the neural and motor 

pathways involved in response execution become more efficient as children grow older, 

facilitating quicker responses. Age-related increases in speed on motor reaction tasks have been 

observed between ages 7-8 and late adolescence, attributed to maturation of neural networks 

in motor and cognitive brain systems (Alhamdan et al., 2022). Their finding aligns with the 

current results. Older children responded more swiftly across different conditions and test 

timings, indicating that developmental advancements contribute to overall cognitive efficiency. 

Notably, neither condition nor test timing independently influenced reaction 

times significantly, and no significant interactions between condition and test timing for 

accuracy were observed. This implies that age is a critical determinant of reaction time and 

overall cognitive performance, underscoring the importance of considering developmental 

stages in memory and cognitive research. 

The findings of this study underscore the pivotal role of age in the production 

effect on memory. Older children demonstrated superior accuracy and reaction times, 

highlighting the developmental benefits of learning efficiency. These results suggest that age-

related changes in cognitive functions significantly impact memory processes and should be 

carefully considered when designing interventions to enhance learning outcomes, particularly 

in language acquisition contexts. 

 

3.7.6. How Does Language Dominance Influence Accuracy and Reaction Time 

in L2 Learning Across Listening and Repeating Conditions? 

In the current experiment, participants were children from diverse Arab backgrounds exposed 

to various accents and dialects of Modern Standard Arabic (MSA) (e.g., Saudi, Levantine, 

Yemeni, etc.). They attended British schools while also learning MSA through online or 

weekend Arabic schools. Their language dominance was determined by the primary language 

spoken at home, and they were grouped into Arabic or English-dominant categories. All 

participants had prior phonological exposure to MSA sounds and knowledge of the Arabic 

alphabet, providing a foundational basis for examining how language dominance influences 
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MSA acquisition and production. The current experiment examined how language dominance 

(Arabic vs. English) impacts accuracy and reaction time in recognizing Modern Standard 

Arabic words among young learners across different learning conditions (listen vs. repeat) and 

testing intervals (immediate, 24-hour delayed, 9-week delayed). Language dominance did not 

significantly influence accuracy or reaction time in various conditions and intervals, except for 

a specific interaction where Arabic-dominant participants showed faster reaction times in 

immediate testing.  

As discussed in sections 2.2.4 and 2.2.6, the linguistic landscape of the Arab world consists of 

Classical Arabic, Fus'ha, Modern Standard Arabic (MSA), and colloquial dialects. Classical 

Arabic, the language of the Quran, forms the basis for Fus'ha and MSA, used in formal 

documents, education, and media. Colloquial dialects, differing widely across regions, are the 

everyday spoken languages, with MSA unifying communication across Arabic-speaking 

communities. In this context, no statistical significance was expected in the language 

background when learning Modern Standard Arabic (MSA) as a second language, given its 

distinct nature compared to acquiring dialectal languages. This supports previous studies 

suggesting that learning MSA differs from acquiring colloquial or home-spoken languages, 

thus positioning MSA acquisition within the framework of second language (L2) studies 

(Alresaini, 2016). 

Alresaini (2016) examined the acquisition of Modern Standard Arabic (MSA) among speakers 

of various Arabic colloquial dialects. The participants were 147 adolescents from diverse 

Arabic-speaking regions such as Egypt, the Levant, and the Gulf. The study aimed to determine 

whether MSA grammar among these speakers could be classified as native-like despite MSA 

not being a language of daily conversation and being acquired primarily through formal 

education. The research focused on how the age of first exposure (AoE) and the speakers' 

knowledge of their native dialects (L1) influenced their proficiency in MSA. The findings 

indicate that the diverse colloquial Arabic dialects spoken by the participants as their first 

language (L1) did not significantly impact their acquisition of Modern Standard Arabic (MSA). 

Notably, the initiation of MSA learning at age 6 suggests that participants were well within the 

sensitive period for acquiring critical syntactic structures. Furthermore, despite their varied 

dialectal backgrounds, the uniform performance across participants demonstrates their 

capability to reconfigure their distinct L1 linguistic frameworks to align with a standardized 
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MSA grammar. This adaptability underscores significant cognitive flexibility and linguistic 

competence in the face of language variation and learning. 

This study found that language dominance (Arabic vs. English) did not significantly influence 

accuracy in recognizing MSA words across different learning conditions and testing intervals. 

This aligns with Albirini (2014), who observed that heritage speakers familiar with colloquial 

Arabic may initially benefit from their phonological and syntactic familiarity. However, this 

advantage does not persist at advanced learning stages. The study's results suggest that both 

Arabic- and English-dominant learners can achieve comparable levels of accuracy in MSA 

word recognition, irrespective of whether they learned through listening or repeating. 

The study's findings on reaction time revealed no significant main effects of language 

dominance, learning condition, or testing interval. However, an interaction effect was observed 

where Arabic-dominant participants showed faster reaction times under immediate testing 

conditions. This suggests a role of language dominance in immediate cognitive processing, 

possibly due to the faster access to the phonological loop of MSA for Arabic-dominant learners. 

However, the decline in delayed tests is supported by Haddad (2006), who noted learners' 

cognitive challenges when switching between MSA and colloquial dialects. The participants' 

familiarity with the phonological structures of colloquial Arabic may expedite immediate 

processing in MSA, although this advantage does not translate to long-term improvements. 

Thomure et al. (2021) indicate that young Arabic speakers often face challenges in accessing 

MSA phonemes, which are linked to difficulties in the phonological encoding of MSA words. 

This suggests that the phonological structures of colloquial dialects can interfere with the 

accurate processing of MSA phonemes. The diglossic nature of Arabic, where MSA and 

colloquial dialects coexist, affects phoneme isolation tasks. According to Thomure et al. 

(2021), children often struggle with isolating initial phonemes and singleton phonemes in 

MSA, which can be attributed to the differences in phonological structures between MSA and 

their native dialects. Therefore, although the present study meticulously controlled for prior 

knowledge and the participants' proficiency level in Modern Standard Arabic (MSA), the 

observed advantage among Arabic-dominant learners was transient, suggesting a short-term 

processing benefit rather than a deep, enduring understanding of MSA. In other words,  

language dominance does not significantly affect long-term accuracy or reaction times in L2 

learning of MSA which aligns with Alzu'bi et al. (2023). They found that current spoken Arabic 

dialects are an extension of ancient dialects. They are linguistic patterns that exist alongside 
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Classical Arabic, one of these dialects. However, for religious and economic reasons, they 

showed their dominance over other dialects and became the origin that was followed by others. 

In addition, contrary to the assumptions that the Arabic language is unified, it was divided into 

two levels: the Eloquent, which conveyed poetry and literature, and the dialects that 

are cognate to the dialect patterns prevalent in the past, with which people spoke and 

communicated among each other.  

The multifaceted nature of Arabic's historical development underscores the complexities and 

challenges face its learners, irrespective of their dominant language when acquiring MSA. The 

current results underscore the importance of integrating effective teaching strategies that 

accommodate learners' cognitive and linguistic backgrounds. As Kharrat (2018) advocates for 

functional language use in textbooks incorporating practical and contextual learning 

experiences can enhance outcomes for both Arabic- and English-dominant learners. Moreover, 

teaching MSA as a lingua franca, as proposed by Jaradat and Al-Khawaldeh (2015), can bridge 

the gap between different dialects and support learners in achieving practical communication 

skills across formal and semi-formal contexts. 

Thus, the current findings show that language dominance is limited in influencing accuracy 

and reaction time in L2 learning of MSA under listening and repeating conditions. While it 

does not significantly impact long-term accuracy or reaction times, immediate testing 

conditions reveal faster cognitive processing among Arabic-dominant learners. These findings 

emphasize the importance of understanding the cognitive processes and memory mechanisms 

involved in learning MSA. Investigating the dynamic relationship between language 

dominance and learning conditions can enhance the comprehension of MSA vocabulary 

acquisition. The historical and linguistic context provided by Alzu'bi et al. (2023) further 

underscores the complexity and resilience of Arabic language learning. 

3.8. Conclusion and Limitations  

The findings from this pilot study suggest no significant Production Effect (PE) in L2 word 

learning among children aged 4 to 11. No notable differences in accuracy or reaction times 

were found between the "listen" and "repeat" conditions, indicating that vocal production may 

not significantly enhance L2 vocabulary learning in this sample. However, given the 

exploratory nature of this study and its limitations, no definitive conclusions about the 

effectiveness of the Production Effect can be drawn.  
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This pilot study has highlighted several methodological areas that can be refined to enhance 

the sensitivity and validity of findings in subsequent research on the Production Effect (PE) in 

L2 vocabulary learning among children. The insights gained from the study have informed 

specific adjustments that will be implemented in future experiments to address these limitations 

more effectively. 

 

1. Incorporating a Norming Task:  

The absence of a norming task (such as an English naming task) made it difficult to control for 

variability in item familiarity or difficulty across participants. To address this, future studies 

will include a norming task with a comparable group of children to establish a baseline for item 

difficulty. This control will help standardize the experimental items and ensure more reliable 

measurements of vocabulary learning outcomes. 

2. Adding a Pre-Test to Measure Prior Knowledge: 

Without pre-testing for baseline familiarity with the target vocabulary items, the study lacked 

a precise measure of each participant's initial knowledge. Future studies will incorporate a pre-

test to assess prior knowledge, ensuring that differences in learning can be more accurately 

attributed to the Production Effect rather than varying levels of familiarity with the words. 

3. Increasing the Number of Trials in Early Tests: 

In the pilot study, limiting the immediate and 24-hour delayed tests to ten trials helped maintain 

engagement but reduced data depth at these critical intervals. In future experiments, increasing 

the number of trials in early tests will enhance sensitivity, enabling a more detailed analysis of 

differences between conditions. This will allow for a more robust examination of the PE across 

different time points. 

 

By implementing these methodological improvements, the following studies will better address 

the pilot study's limitations, providing a more robust framework to evaluate PE's impact on L2 

vocabulary learning. These adjustments ensure a more accurate and comprehensive exploration 

of the research questions, leading to more precise and reliable findings. 
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Several limitations of the pilot study must be acknowledged, as they may have influenced the 

overall findings. First, this pilot did not include a norming task (naming task in English) with 

a comparable group of children. The absence of this control step means that item difficulty or 

familiarity could have varied between participants, potentially affecting their performance. 

Moreover, prior knowledge of the vocabulary items was not assessed before the study. This 

lack of pre-testing introduces uncertainty regarding the baseline familiarity of the participants 

with the items, which may have impacted learning outcomes. A further limitation is the reduced 

number of trials in the immediate and 24-hour delayed tests. Due to time constraints and 

concerns about participant fatigue, these tests included only ten trials (five per condition). 

While this decision minimized testing time and maintained engagement, it also limited the 

depth of data collected during these critical periods. In contrast, the 9-week delayed test 

included all 20 learned items, providing a more comprehensive evaluation of retention at that 

stage. However, the limited number of trials in the earlier tests may have restricted the 

sensitivity to detect more subtle effects between conditions. In future research, including a 

control group that completes all tests without exposure to the target items would offer a 

valuable baseline for assessing performance. This would enhance the findings' reliability and 

help isolate learning effects from potential confounding variables such as practice effects or 

incidental exposure. 

This pilot study provides a foundation for the development of subsequent experiments. The 

following experiments will incorporate longer lists to investigate the Production Effect under 

classic conditions (i.e., listen and repeat). Moreover, extending the time frame for memory 

retention assessments will offer a deeper understanding of the durability of the Production 

Effect in L2 word learning. 

 

 

 

 

 



 
106  

Chapter 4. Experiment One 

In the pilot study (Chapter 3), the production effect (the PE hereafter) was investigated using a 

simple learning list (10 items per condition) to explore the effects of age, language background, 

and, most importantly, whether "listen" or "repeat" conditions would enhance memory when 

learning unknown MSA words. Age showed an effect, but no significant effect was found for 

the learning method (i.e., listen vs. repeat) or the language background. The rationale for the 

current study was to conduct a revised version of the pilot to provide a more comprehensive 

examination of the production effect. Specifically, the small sample number of items in the 

pilot and the simplicity of the learning list (only ten items per condition) limited the ability to 

detect more subtle effects of the learning conditions and language background. Additionally, 

the variability in participants' age and language background could have introduced 

confounding factors that obscured the potential effects of the production effect. 

Hence, the current experiment controlled for participant variables by including only six-year-

old, multilingual children whose dominant language is English, and used an extended learning 

list of 64 words divided into two lists based on the condition (listen and repeat) refined to 

increase the likelihood of unknown items. To better understand the long-term effects of the 

production effect, the study employs both a free recall test and a recognition test across three 

test times (immediate, one-week delayed, and two-week delayed). This approach allows for a 

comprehensive assessment of how the production effect influences not only immediate recall 

but also the retention of information over time. The current study also implemented lexical 

competitors (i.e., items that share semantic or phonological features with target words) during 

the recognition test. The study included phonological and semantic competitors as part of the 

design, but they were not manipulated to make claims about lexical processing, as the focus of 

the thesis is on vocabulary learning. These competitors were included in the testing phase to 

explore how different distractors might interact with vocabulary learning, providing insight 

into how closely related words could influence recognition and retrieval processes. 

These revisions are designed to build on the findings of the pilot by providing a more robust 

test of the production effect, focusing on the durability of learning and the influence of 

controlled variables. The refined methodology aims to yield more definitive insights into how 

different learning conditions affect memory for unknown MSA words. 
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4.1. Introduction  

As discussed in section 2.2, the production effect (PE) refers to the improved retention of 

information produced aloud compared to information read silently (MacLeod et al., 2010; Icht 

et al., 2014). This effect enhances memory recall, although its significance can vary depending 

on specific conditions, leading to mixed evidence in the literature. The PE has been investigated 

through recall and recognition tests to understand how words are remembered and learned 

(Bodner & Taikh, 2012; MacLeod & Bodner, 2017; Willoughby, 2020). Producing words 

aloud highlights their phonological structure, allowing learners to leverage prior knowledge 

and create distinct memory representations. This distinctiveness is believed to result from 

increased cognitive effort, enhancing memory consolidation and retrieval (MacLeod et al., 

2010; Jamieson et al., 2016). 

Positive effects of the PE have been observed in both L1 and L2 adult learners (Gathercole & 

Conway, 1988; MacLeod et al., 2010; Forrin et al., 2012; Zamuner et al., 2016; Icht et al., 

2020; Ellis & Sinclair, 1996; Kaushanskaya & Yoo, 2011; Icht & Mama, 2019) and in children 

aged 5 to 10 (Icht & Mama, 2015; Zamuner et al., 2018; Pritchard et al., 2019; López López 

Assef et al., 2021). However, the effect may reverse or show no difference when non-native or 

unfamiliar sounds are involved, as seen in adult learners of non-native words (Kaushanskaya 

& Yoo, 2011; Thorin et al., 2018; Baese-Berk & Michaud, 2019) and children aged 2 to 4 

(Zamuner et al., 2018; López López Assef et al., 2021). Few studies, including Experiment 1 

of this thesis, have reported null effects where participants show similar performance across 

different production conditions (Thorin et al., 2018; Zamuner et al., 2018; Baese-Berk & 

Michaud, 2019; López López Assef et al., 2021). 

Other studies show that production might only support the initial stage of learning but hinders 

the later stages. The study by Zamuner et al. (2016) identified a positive effect of production 

on word learning during the initial stages. However, this effect diminished in the later stages. 

Similarly, Kapnoula and Samuel employed eye-tracking experiments with adult participants to 

investigate the impact of production on word learning. Their main finding was that production 

influences different stages of word learning differently. Consistent with Zamuner et al. (2016), 

they found that production facilitates early stages of learning but impedes word learning in 

later stages. This indicates that the effect of production evolves throughout the learning process. 

Production is reported to disrupt the learning process, caused by a heavier cognitive load from 

several factors, including task structure and presented stimuli (Kaushanskaya & Yoo, 2011; 

Baese-Berk et al., 2016; Baese-Berk & Michaud, 2019). Moreover, Bodner and Taikh (2012) 
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Childhood PE studies have systematically concentrated on short-term memory, using 

immediate recall or recognition tests. Only one study has explored the effect of PE on the 

durability of learning in adult second language (L2) learners (Icht & Mama, 2022). As 

previously mentioned, the current study employed an extended learning list of 64 words to test 

recall and recognition over three intervals: immediate, one-week delayed, and two-week 

delayed. This approach was designed to evaluate PE's effect on learning's durability. In this 

study, children learn words through hearing and associating them with images. Recognition is 

expected to be enhanced by this method due to the visual cues provided by the images. 

However, a positive effect on recall is also anticipated, as memory traces may be strengthened 

by the combination of auditory and visual learning, although possibly to a lesser extent than 

recognition due to the lack of immediate retrieval cues. 

Word learning is believed to be closely associated with and supported by phonological short-

term memory (Baddeley et al., 1988; Gathercole, 2006). The general concept is that producing 

a word requires the brief retention of its phonological sequence in phonological short-term 

memory, which, over time, facilitates longer-term learning. Thus, including phonological and 

semantic competitors in this study helps to evaluate the degree of lexical integration by 

observing whether newly learned words can compete with established lexical items, indicating 

successful integration into the mental lexicon. The relevance of phonological competitors lies 

in their ability to provide insight into the level of integration, as competition with similar-

sounding words indicates that the newly learned words have been processed and stored 

alongside existing vocabulary, thus demonstrating the effectiveness of word-learning strategies 

used in the study. 

While previous studies that examined PE in childhood have focused on immediate tests (i.e., 

direct and short learning effects on memory), the objective of this study is to explore how PE 

affects the durability of learning in L2 child learners during three testing times (immediate, 

one-week, two-week). The current study makes several predictions regarding the production 

effect (PE) and related factors. A null PE (similar performance across conditions) is anticipated, 

possibly due to a mismatch between target words and their lexical associations, increasing 

cognitive demand. This prediction is based on the idea that the production advantage may 

diminish when cognitive resources are taxed. Also, children are predicted to perform better on 

delayed tests than on immediate ones. This prediction is consistent with the results of the 

previous pilot study, where delayed post-tests revealed enhanced retention over time. The 
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current study extends this by examining how the combination of auditory and visual learning 

impacts long-term retention compared to immediate recall. According to Roediger and 

Karpicke (2006), when an unfamiliar word form is associated with a visual referent, this 

referent is subsequently used during training or testing to prompt the production of its newly 

learned label. Retrieval practice is well-documented to enhance information retention, a 

phenomenon known as the testing effect. Supporting this hypothesis, Karpicke and Roediger 

(2008) trained English-speaking adults on Swahili-English word pairs using different training 

conditions: 1- involving repeated testing (which included recall) and 2- involving repeated 

studying (which did not include recall). Unlike repeated studying, which had no impact on 

delayed recall, repeated testing significantly facilitated retention. 

4.2. Methods and Design 

The current experiment investigates the production effect (PE) on learning unfamiliar Modern 

Standard Arabic (MSA) words under two conditions (listen and repeat) in multilingual children 

aged six whose dominant language is English. Specifically, the study addresses the research 

question: How does the production effect influence the learning of unfamiliar MSA vocabulary 

in multilingual children whose dominant language is English? A within-subject mixed-list 

design is employed to mitigate the frequency effect associated with exposure to conditions, 

which can exaggerate performance differences in a pure-list design (McDaniel & Bugg, 2008; 

MacLeod et al., 2010). By including both conditions within the same list, this design prevents 

participants from developing strategies tailored to a single condition, providing a more accurate 

assessment of the PE. The children learned the words in a mixed order, with conditions 

presented randomly on the screen. To equalize exposure to the words, children listened to the 

"listen" items twice and the "repeat" items once, since the word is heard a second time through 

self-production. This approach ensured that each item was heard twice across both conditions: 

either twice by the computer in the "listen" condition or once by the computer and once through 

self-production in the "repeat" condition. By reducing and equalizing the number of exposures, 

this method prevents frequency effects from skewing the results, allowing for a more precise 

evaluation of the PE's impact on learning. The study included three phases: Training, learning, 

and testing. Children were first trained on eight unfamiliar words. Two steps were followed in 

the training: (a) familiarize the children with the conditions; and (b) familiarize the children 

with the testing. Children learned new words under two conditions: Listen (children see the 

image and hear the associated word twice); and Repeat (children see the image, hear the 



 
111  

associated word once, and produce the word once). After learning the conditions, there was a 

short break, followed by a free recall task and a forced choice recognition test. The learning 

items were presented using PowerPoint, and the testing was conducted online using Gorilla 

Experiment Builder (https://app.gorilla.sc/admin/home), a web-based experiment builder and 

deployment platform, but children participated in person with the presence of the experimenter 

at Amanah Muath Trust (Islamic and Arabic school based in Birmingham, the UK).  

4.3. Participants 

Participants were 30 students (12 males, 18 females, aged 6;0- 6;9 years old, M=6;10, SD= 

10.38, range = 9 months) recruited from Amanah school. Age was controlled to address 

potential cognitive abilities across different age groups. Participants were grouped into A and 

B to control word conditions, as explained in the following section. Ethics approval was 

obtained from the University of Birmingham Research Ethics Board, and consent was obtained 

from participants’ parents. Participants received a classic story book (i.e., “Guess how much I 

love you” by Sam McBratney) as compensation for their participation. Parents completed LBQ 

(i.e., Language Background Questionnaire) to ensure that the participants met the language 

requirements for the current experiment. According to parents’ reports, all children were 

neurotypical with normal or corrected-to-normal vision and normal hearing and no background 

in any language impairment or delay (e.g., dyslexia). Participants were required to have been 

exposed to English from birth but have a phonological awareness of Modern Standard Arabic 

(i.e., English is their L1, but they know the sound of Arabic letters) to control any effect of 

language dominance and to minimize task difficulty on the children when learning (i.e., longer 

time in processing or recognizing speech sounds of learning materials due to unfamiliar 

phonemes). 

All participants were recruited from the 1st grade classroom as it is the introductory level (i.e., 

having the basic phonemic knowledge to distinguish the phonemes but they do not have the 

ability to understand the language without translating it to English according to the school’s 

entrance test and parents’ report). This entrance test is designed and conducted by Amanah 

Muath Trust to determine the child’s language level prior to enrolling in the school. The 

language levels are divided into six levels or grades (i.e., from grade one to grade six). The 

children are placed in the appropriate grade according to their language level, rather than their 

age. Ten children were additionally recruited but were excluded from the analysis as they either 

refused to take the test after the learning phase (n= 3), dropped from the study (n= 4), or failed 
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to follow the instructions in the condition (i.e., spoke during “listen” condition or remined silent 

in the “repeat” condition) (n= 3). All 30 remaining children completed the recall and 

recognition tests. 

4.4. Materials 

The stimuli included 72 unfamiliar Modern Standard Arabic nouns. Eight words were assigned 

to the training list, and 64 words were assigned to the study list and divided according to the 

condition (i.e., 32 words in each condition). Word condition was counterbalanced, that is, if a 

word is under the “listen” condition in group A, the same word is assigned under the “repeat” 

condition in group B. The average word length for letters was 3.9 and the number of syllables 

was 2.22. Words were selected from various Arabic storybooks written and published by 

various Arab children’s publishers (e.g., Kadi and Ramadi, Boustany’s Publishing House). 

Some of the extracted words were taken from books that were translated from famous English 

stories into Arabic (e.g., The Gruffalo or Al-Gharfoul); they were then compared to the 

curriculum being studied by the children at the Arabic school to exclude all words mentioned 

in the textbooks that might increase the likelihood of word familiarity.  

A familiarity questionnaire was administered to caretakers and teachers in Arabic and English, 

and it invited them to comment on how familiar they thought the items would be to the children 

in charge. All nouns likely to already be familiar to the children were excluded from the list of 

selected words. Moreover, before the experimental training, the experimenter asked the 

children (Do you recognize the object presented? Can you name it in Arabic?). Any familiar 

word would be excluded from the analysis. The final chosen list included 72 stimuli that a 

female native speaker of MSA pre-recorded. The visual stimuli consisted of colored images 

digitally illustrated using Adobe Illustrator (Appendix 5).  The volunteer artist carefully drew 

the visual stimuli to ensure clarity and relevance to the words they represented. All images 

were high-quality, age-appropriate, and easily identifiable by children. To verify that the 

children recognized and correctly identified the images, a pre-study familiarization session was 

conducted with children of the same age as the participants (note that these children were not 

participants in the study). During this session, the children were shown the images and asked 

to name or describe them. Only the images that were consistently recognized and correctly 

identified by most of the children were included in the final study set. If necessary, images 

were amended for clarity before being included. This process ensured the children could easily 

associate the images with the corresponding words during the learning tasks. 
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4.5.1. The training phase 

Eight frequent but unfamiliar MSA words were randomly assigned to the two conditions for 

training purposes. Words were presented with an instructional emoji that represented each 

condition. The training slides started with an encouraging smiley emoji and a “Let’s Practice!” 

phrase followed by the training slides. Both training and learning phases were done using 

PowerPoint. Each child learned about the experimental conditions using instructional images 

(Figures 4.1 and 4.2). If the image presented an ear and a cross over the mouth, they were 

instructed to listen to the word twice and to remain silent. The words were to be repeated once 

when the image presented an ear and a smiley mouth. During this phase, the experimenter 

pointed to the instructional image to remind the child of the condition. Each item was presented 

auditorily and as an image that appeared on the screen for 10 seconds, and there were 10 

seconds between the items.  

After a short break, all children were trained to perform the free recall task, then a forced choice 

recognition test. Firstly, the experimenter asked the children to tell the assistant teacher all the 

words that they remember (i.e., “can you tell Ms. Iman all the words that you learned today?” 

and after that they were prepared for the recognition test. 

Figure 4.1: Example of visual instructional stimuli: repeat (production) 
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Figure 4.2: Example of visual instructional stimuli: listen and remain silent 

 

 

4.5.2. The learning phase 

After finishing the training phase, the children took a 5-minute break. Printed colouring sheets 

were used during the break between training and the recall task and the 5 minutes between the 

recall and the recognition task. The learning slides started with an encouraging emoji that 

appeared with the phrase “Let’s learn!” appeared on the screen. The learning trials have the 

same structure as training, but they included 64 MSA words that were randomly divided into 

two sets according to the conditions of this study: listen and repeat. Every child learned the 

same words, but the words were assigned to different conditions according to the group. 

4.5.3. The testing phase 

The test phase was divided into three parts: recall, 5- minute break, and recognition task. During 

the recall phase, children were prompted to recall as many words as possible (e.g., 'Can you 

tell me the words you remember?'). A 5-minute break followed the recall phase to prepare for 

the recognition test, which included 64 questions (immediate recognition test). The same 

testing procedure was applied during the delayed test in week 1 and the delayed test in week 2. 
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Prior to starting the recognition test, the children were reminded to click on the image they 

thought was correct as fast as possible after hearing the question. At the beginning of test, the 

opening screen included a written instruction in English (which was also explained by the 

experimenter) to the children to listen to the question first then to choose the correct answer. 

The display included the “I’m ready!” button to click when participants fully understood the 

instruction. A blank screen appeared for 10 seconds followed by four images on the screen 

(Figure 4.3) with an auditory stimulus of the target word included in a question (i.e., /ʔajna al-

sˤafiːħa?/ “where is the metal plate?”). The children were instructed to choose one of the four 

pictures by clicking on the image. The location of the images was randomized across the test.  

The 64 testing trials presented four pictures on the screen to participants, organized into four 

distinct image combinations: (1) a target word, a semantic competitor, a phonological 

competitor, and an unrelated word (Figure 4.3); (2) a target word, a semantic competitor, and 

two unrelated distractors; (3) a target word, a phonological competitor, and two unrelated 

words; and (4) a target word and three unrelated distractors. This design was implemented to 

introduce variety in the visual and lexical contexts presented to participants, ensuring that the 

task engaged multiple aspects of word recognition and retrieval under different conditions. A 

blank screen appeared for 10 seconds to separate the test screens during the test. The testing 

session lasted up for around 30 minutes for each participant (i.e., excluding the 30 minutes to 

be trained and to learn the words). 

 



 
117  

 

Figure 4.3: Example of a test trial demonstration as presented on Gorilla 

Target: /sˤafiːħa/ “metal plate”. Phonological competitor: / sˤaħi:fa/ “newspaper”. Semantic 

competitor: / ɣawwaːsˤa/ “submarine”. Unrelated word: / jaʕˈsuːb / “dragonfly”. 

 

4.6. Analysis: 

Accuracy of answers (for recall) and accuracy and reaction time (for recognition tests) were 

the primary dependent variables in this study. The main effects of interest were whether items 

were repeated (produced) or observed silently (condition: listen vs. repeat), and the timing of 

the post-test (test: immediate, one-week delayed, and two-week delayed). Additionally, in the 

recognition test analysis, word type (target, phonological competitor, semantic competitor, 

unrelated) was considered to examine correct and incorrect responses (targets and competitors). 

4.6.1. Coding 

Children's responses to the recognition test were coded using Gorilla. Each test trial was 

evaluated for accuracy (1 = correct, 0 = incorrect). Recall tasks were manually coded in Excel, 

with items marked as recalled (= 1) or not recalled (= 0). Recall items were considered correct 

if they were retrieved from the MSA form (i.e., as learned). Since the children's L1 was English 

and MSA L2 was the main focus, any retrieval of an English word was coded as incorrect. For 

example, if the child recalled /ˈʃaːħinah/ (Shahina) correctly, they would score 1 (correct 
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answer), but if the word was recalled as "truck" or "big car" in English, the score would be 0 

(incorrect). 

4.6.2. Statistical Analysis 

Prior to analysis, data cleaning was done in R version 4.0.5. (R Core Team, 2021) after 

extracting the data from Gorilla. Data was organized to include subject, test time, reaction time, 

items and accuracy of answers. RTs were then log-transformed to reduce skewness. The 

analysis included 4492 data points across the three recognition tests.  

To answer the research question, the analysis included two stages: (1) analysis of accuracy in 

recall; and (2) analysis of accuracy and reaction time in recognition. The analysis also included 

a sub-analysis of incorrect responses in the recognition test to examine the influence of word 

type (i.e., lexical competitors) to understand the mechanism underlying the production of newly 

learned words when target words are not chosen. 

To analyse the accuracy data, a generalized linear mixed-effects model (GLMM) with a 

binomial distribution was used. Glmer, a type of regression model that can include random as 

well as fixed effects, was used to fit the model. The “bobyqa” optimizer was used for the 

maximum likelihood estimation. To analyse reaction time to correct answers, linear mixed-

effects models were constructed and analyzed using the lme4 (version 1.1-26; Bates et al., 

2015) and lmerTest (version 3.1-3; Kuznetsova et al., 2017) packages. The maximal random 

structure model included the interaction of all conditions with tests, and a fully random model 

was used whenever possible. If a model failed to converge, the random slopes were simplified. 

A multiple comparisons test was conducted using the package “emmeans” (Lenth, 2022) was 

implemented to identify significant differences among the groups.  

4.6.3. Results 

Overall recall and recognition results are shown in Table 4.3 which presents the mean and 

standard deviation (brackets) of accuracy (%) and reaction time (milliseconds) based on 

conditions (listen, repeat) in the three tests (immediate, one-week delayed, two-week delayed). 

Two-week delayed tests show higher accuracy rates for the “listen” condition in both 

recognition and recall and shorter RTs for both “listen” and “repeat” conditions compared to 

the immediate and one-week tests. 
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Table 4.3: Mean and SD (in parentheses) of correct answers (%) and RTs (in milliseconds) based 

on condition and test intervals 

Recognition immediate 

(n= 30) 

one-week 

(n= 30) 

two-week 

(n=30) 

 

Accuracy 

Mean (SD) 

Listen 

 

64.0 (48.0) 73.3 (44.2) 81.8 (38.5) 

 

Repeat 

 

 

65.1 (47.6) 

 

70.1 (45.7) 

 

72.8 (44.5) 

 

 

RT 

Mean (SD) 

 

Listen 

 

3876.8 (1102.7) 

 

3131.0 (1164.5) 

 

2930.0 (968.2) 

Repeat 3909.8 (1132.0) 

 

3164.1 (1173.6) 2916.3 (1001.4) 

 

Recall immediate 

(n= 30) 

one-week 

(n= 30) 

two-week 

(n=30) 

 

Accuracy 

Mean (SD) 

Listen 

 

29.0 (45.4) 28.7 (45.2) 32.8 (47.0) 

 

Repeat 

 

 

27.4 (44.6) 

 

28.1.0 (44.9) 

 

28.8 (45.3) 

 

 

4.6.3.1.  Accuracy in recall 

A generalized linear mixed effect model (glmer) with binomial distribution was built to analyse 

accuracy across the three tests. The model included fixed effects of condition, treatment coded 

with listen as the baseline, and test time, treatment coded with immediate test as a baseline, and 

their interaction. This model included random intercepts for subject and item, and random 

slopes for test time. Model comparison was used to assess whether adding condition as a 

random slope would improve the fit. This showed that the addition of condition as a random 

slope did not improve the fit (χ2 (15) = 15.3, p =.4). The best fitting model described in Table 

4.4 shows no effect of condition, no effect of test, and no effect of interaction demonstrated in 

Figure 4.4 that shows the effect of condition and the results over test time. 
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Table 4.4: Mixed effects model output for the interaction between condition and test 

Formula: glmer (correct ~ condition * test + (1 + condition*test | ID) + (1+ test | answer) 

                control = glmerControl(optimizer= "bobyqa"), family = binomial) 

Fixed effects Estimate SE z-value p-value 

(Intercept) -1.06 0.18 -5.78 <.001*** 

Condition: repeat -0.01 0.14 0.12 0.90 

Test: one-week delayed 0.03 0.12 0.26 0.79 

Test: two-week delayed 0.22 0.12 1.80 0.71 

repeat*one-week delayed 0.03 0.15 0.22 0.81 

repeat* two-week -0.11 0.16 -0.69 0.48 

Random effects variance (subject = 30, item = 64)    

* p < 0.05; **p < 0.01; ***p < .001 

Figure 4.4: The interaction of condition and test time on accuracy of answers. y-axis is log-odds 

of answer accuracy 
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Despite the suggestion of a difference over time in Figure 4.4 (i.e., there seems to be an increase 

in performance during test time), the lack of an effect in Table 4.4 indicates that there are no 

significant differences across test times. Additionally, Table 4.5 shows that the condition had 

no effect on recall at any test point, as confirmed by a multiple comparisons test using the 

“emmeans” package (Lenth, 2022). 

Table 4.5: Post-hoc tests with Bonferroni correction for accuracy based on the interactions 

between condition and test model in recall 

* p < 0.05; **p < 0.01; ***p < .001 

 

4.6.3.2.  Accuracy in recognition 

For recognition, the same recall analysis was used. Table 4.6 shows a significant effect of the 

one-week delayed test (z = 0.29, p = 0.02), a significant effect of the two-week delayed test (z 

= 4.77, p < .001), and a significant effect of the interaction between the repeat condition and 

the two-week delayed test (z = -2.46, p = 0.01). The analysis indicates that participants 

performed better in the delayed tests compared to the immediate test, as demonstrated in Figure 

4.5. Overall, these results suggest that recognition performance improves over time, with 

participants showing better accuracy in the one-week and two-week delayed tests compared to 

the immediate test. Additionally, the interaction effect indicates that the repeat condition 

performs significantly worse in the two-week delayed test, highlighting a potential 

disadvantage of repetition over time. 

 

 

Contrasts Estimate SE z-ratio p-value 

Immediate test: listen -  Immediate test: repeat 

One-week test: listen -  One-week test: repeat 

 0.01 

-0.01 

0.14 

0.13 

   0.12 

  -0.14 

1.0000 

1.0000 

Two-week test: listen - Two-week test: repeat  0.13 0.13    0.96 1.0000 
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Table 4.6: Mixed effects model output for the interaction between condition and test 

Formula: glmer (correct ~ condition * test + (1 + condition*test | ID) + (1+ test | answer) 

                control = glmerControl(optimizer= "bobyqa"), family = binomial) 

Fixed effects Estimate SE z-value p-value 

(Intercept) 0.70 0.24 2.90 0.003** 

Condition: repeat 0.06 0.14 0.44 0.66 

Test: one-week delayed 0.70 0.30 0.29 0.02** 

Test: two-week delayed 1.67 0.35 4.77 <.001*** 

repeat*one-week delayed -0.45 0.28 -1.60 0.10 

repeat* two-week -1.00 0.40 -2.46 0.01 ** 

Random effects variance (subject = 30, item = 64)    

* p < 0.05; **p < 0.01; ***p < .001 

 

 

Figure 4.5: The interaction of condition and test time on accuracy of answers. y-axis is log-odds 

of answer accuracy 



 
123  

 

 

Figure 4.5 suggests that the retention of heard words (Condition: listen) may exhibit less decay 

over time, as indicated by the increasing trend. This pattern implies that the 'listen' condition 

potentially offers greater durability in memory retention compared to the 'repeat' condition at 

each time point. However, the p-values from the interactions between tests and conditions 

indicate that these trends are not statistically significant. Table 4.7 presents the results from a 

post-hoc analysis using the 'emmeans' package (Lenth, 2022), applied to the base model 

(condition*test) to compare the 'listen' and 'repeat' conditions across immediate, one-week, 

and two-week test intervals. Although the visual trend in Figure 4.5 appears to support a 

fundamentally different pattern, the post-hoc tests with Bonferroni correction do not confirm 

significant differences, except for a marginal trend at the two-week test point between 'listen' 

and 'repeat' (z = 2.60, p = 0.13). 

Table 4.7: Post-hoc tests with Bonferroni correction for accuracy based on the interactions 

between condition and test model in recognition 

* p < 0.05; **p < 0.01; ***p < .001 

 

4.6.3.3. Reaction time in recognition 

A linear mixed-effects model (lmer) was fitted to evaluate the log-transformed reaction time to 

correct answers. The model included the interaction between condition and test time as fixed 

effects, random intercepts for subject and item, and by-subject random slopes for test. Adding 

condition as a random slope did not improve the model fit (χ² (3) = 3.71, p = 0.29). 

Table 4.8 shows significant effects for the one-week and two-week delayed tests, with 

participants responding faster in these tests compared to the immediate test. Specifically, the 

Contrasts Estimate SE z-ratio p-value 

Immediate test: listen -  Immediate test: repeat 

One-week test: listen -  One-week test: repeat 

-0.06 

0.38 

0.14 

0.21 

-0.43 

1.78 

1.0000 

1.0000 

Two-week test: listen - Two-week: repeat 0.93 0.36 2.60 0.13 
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one-week delayed test (t = -5.51, p < .001) and the two-week delayed test (t = -8.56, p < .001) 

both showed significantly shorter reaction times. Condition (repeat) and its interactions with 

test times were not significant, indicating no significant difference in reaction times between 

the repeat and listen conditions across test times. Figure 4.6 illustrates these findings, showing 

a clear trend of decreasing reaction times in the delayed tests. This suggests that participants 

became more efficient in responding to test items over time, possibly due to increased 

familiarity or improved retention of the material. Overall, the analysis indicates that children 

not only provided more accurate answers in the delayed tests (as shown in Table 4.6) but also 

responded more quickly. This enhancement in performance over time highlights the potential 

benefits of delayed testing in reinforcing memory.  

Table 4.8: Mixed effects model output for reaction time (log-transformed) 

Formula: lmer (RT_log ~ condition * test + (1 + Condition * Test | ID) + (1 + Test | Answer) 

   Fixed effects Estimate SE t-value p-value 

(Intercept) -121.7 0.39 - 311.8 <.001*** 

Condition: repeat - 0.07 0.27 - 0.28 0.78 

Test: one-week delayed test - 3.74 0.67 - 5.51 <.001*** 

Test: two-week delayed test - 4.34 0.50 - 8.56 <.001*** 

repeat* one-week delayed test 0.43 0.48 0.90 0.37 

repeat* two-week delayed test - 0.31 0.34 - 0.91 0.36 

Random effects variance (subject = 30, item = 64)    

p-values are estimated using the lmerTest package in R (Kuznetsova et al. 2017). * p < 0.05; **p < 0.01; ***p < .001 
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Figure 4.6: The interaction of condition and test time on RTs 

A post-hoc test using the package “emmeans” (Lenth, 2022) was applied to the base model 

(condition*test) to compare the conditions (listen and repeat) across the test levels (immediate, 

one-week delayed, two-week delayed). As shown in Table 4.9, there are no significant 

differences between the listen and repeat conditions at any of the test times (immediate, one-

week delayed, two-week delayed). This lack of difference suggests that both conditions 

performed similarly across all test intervals. The results indicate that the learning method—

whether listening or repeating—did not significantly influence the reaction times across 

different time intervals. 

Table 4.9: Post-hoc tests with Bonferroni correction for RTs based on the interactions between 

condition and test model 

* p < 0.05; **p < 0.01; ***p < .001 

 

Contrasts Estimate SE z-ratio p-value 

Immediate test: listen -  Immediate test: repeat 

One-week test: listen -  One-week test: repeat 

0.00 

-0.02 

0.01 

0.01 

0.19 

-1.04 

1.0000 

1.0000 

Two-week test: listen - Two-week: repeat 0.02 0.01 1.46 1.0000 
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4.7. Discussion  

Most studies on the production effect have focused on adults, but there has been little research 

on the PE in children, particularly with child second language learners. Furthermore, childhood 

PE studies have systematically focused on short-term memory (i.e., immediate recall or 

recognition test) but have yet to examine the learning durability over different retention 

intervals. Therefore, the primary aim of experiment 2 was to investigate the PE in recall and 

recognition of L2 child learners of MSA using extended learning lists over three testing times. 

That is, experiment 2 aimed to examine the production effect in MSA word learning and 

memory retention among six-year-old bilingual children. It explored the extent to which 

producing words affects the recognition and recall of newly learned MSA vocabulary. The 

experiment also investigated the role of lexical competitors (words with similar semantic or 

phonological features to the target words) in recognition tests. Three recognition tests were 

used to examine the production effect hypothesized to impact word learning and memory 

(immediate, one-week delayed, and two-week delayed tests). Here, all children learned a list 

of 64 words divided into two conditions (i.e., listen and repeat). 

The findings of this study indicate that, although there is no significant difference between 

learning under "listen" and "repeat" at each test point, there was a significant interaction effect, 

suggesting an overall difference in the pattern of learning. Specifically, words learned under 

the "listen" condition exhibit greater durability and an increase in accuracy over time, with a 

pronounced advantage becoming evident after a two-week delay. This pattern suggests either 

no production effect (PE) or some indication of a reversed PE.  

4.7.1. How do different learning conditions, specifically listening versus 

repeating, influence memory retention and reaction times for newly 

learned words? 

Results indicate that words learned under the "listen" condition may be more durable and 

exhibit less memory decay over time. This indicates that listening may provide a learning 

advantage that becomes more pronounced with time Comparisons between conditions at the 

two-week delay suggest that the listening condition gains a learning advantage over time. 

However, no significant differences were found between the "listen" and "repeat" conditions 

at other test times, indicating no difference in memory retention at immediate or one-week 

delays. This suggests that while the listening condition may show benefits specifically in the 
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long term, both learning conditions are equally effective in the short term and at the one-week 

delay. There are a few possible explanations possibilities for the statistically significant PE 

deficit or null PE: 

1. Incompatibility Between Perceptual Encoding and Activated Production Representation: 

The interplay between perceptual encoding and production representation is characterized by 

a competitive dynamic that can adversely affect cognitive performance. This notion is 

grounded in established research on cognitive load and working memory. For instance, 

Barrouillet et al. (2007) elaborate on how tasks that require sustained attentional resources can 

interfere with concurrent processes that also demand attention, reinforcing the concept of 

competition between encoding and production mechanisms. 

2. Production-Induced Distraction During Critical Perceptual Processing: Empirical studies on 

working memory and cognitive distraction substantiate the phenomenon where production 

activities disrupt perceptual processing. Konstantinou et al. (2014) provide evidence that 

varying types of working memory demands can modulate distractor processing, either 

exacerbating or mitigating it, depending on the nature of the cognitive control mechanisms at 

play. This evidence supports the hypothesis that production activities may serve as a source of 

distraction, thereby disrupting the efficacy of perceptual encoding. 

3. Cognitive Load Associated with Production Tasks: The detrimental effects of cognitive load 

on learning and memory processes are well-documented in the literature. Mierop et al. (2020) 

illustrates that cognitive load can impair information encoding into memory, even in cases 

where individual stimuli are initially encoded successfully. This observation aligns with the 

proposition that the cognitive demands inherent in verbal production could interfere with 

learning and encoding processes, potentially leading to diminished cognitive performance. The 

production effect (PE), which posits that producing words aloud during learning enhances 

memory, has been a topic of extensive research. However, recent findings suggest that this 

effect is not universally beneficial and can be influenced by various factors such as the type of 

sounds being learned, task complexity, cognitive load, and production timing. This discussion 

aims to provide a comprehensive discussion of these factors, integrating findings from recent 

studies to elucidate the nuanced nature of PE and its implications for memory and word 

learning. 

The production effect (PE) is traditionally explained by the distinctiveness account, which 

argues that saying words aloud makes them more distinctive in memory, thereby enhancing 
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recall (MacLeod et al., 2010; Jamieson et al., 2016). However, findings from the current study, 

along with those from Thorin et al. (2018), Zamuner et al. (2018), Baese-Berk and Michaud 

(2019), and López Assef et al. (2021), challenge this notion. These studies suggest that the PE 

may be weakened or even reversed under specific conditions, mainly when the produced words 

contain non-native or less frequent phonemes or task complexity increases. Experiment 2 in 

this thesis explores a unique linguistic context: children who have phonological awareness of 

Modern Standard Arabic (MSA) but are not native speakers. This situation parallels earlier 

research on the production and recall of non-native phonemes. Thorin et al. (2018) and 

Zamuner et al. (2018) found that producing words with non-native phonemes led to poorer 

recall than merely hearing them. Although the children in our study are familiar with MSA 

phonemes, the cognitive load of producing these sounds in a non-native language context may 

still be substantial. This observation supports the idea that the cognitive demands of processing 

less familiar sounds can reduce the distinctiveness benefit typically gained from production. 

Baese-Berk and Michaud (2019) extend this observation to include phonologically complex or 

less common sounds within a language that individuals may be familiar with but do not use 

natively. This closely resembles the relationship our participants have with MSA. The 

cognitive demands of articulating MSA—familiar but not native—could diminish some of the 

mnemonic benefits typically associated with production. López Assef et al. (2021) further 

emphasized that the cognitive resources required to articulate such phonemes might offset the 

distinctiveness benefits. In our study, although the children are phonologically aware of MSA, 

producing these sounds in a controlled experimental setting requires significant cognitive 

resources, which may explain the observed attenuation of the production effect. 

The distinctiveness account posits that produced words stand out and are therefore easier to 

remember. However, the current findings suggest that this advantage diminishes as task 

complexity increases. In this study, participants performed similarly on both heard and 

produced words, indicating that the cognitive load imposed by learning items in a mixed list 

format—and the resulting fatigue—can neutralize the distinctiveness advantage. Cognitive 

Load Theory (CLT) offers a framework to understand how working memory limitations affect 

learning and retention. CLT suggests that working memory has a limited capacity for 

processing information, which can be overwhelmed by high task complexity (Young et al., 

2014). This is particularly relevant to the distinctiveness account, which argues that produced 

words are more memorable due to their uniqueness. However, when learners must process both 
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heard and produced words within a mixed list, the cognitive load increases significantly due to 

the need to simultaneously manage and differentiate between the two tasks. 

The intrinsic cognitive load of processing and remembering words and the extraneous load 

from switching between heard and produced words can exceed working memory capacity, 

leading to cognitive fatigue (Sweller, 2020; Jong, 2010). Cognitive fatigue, resulting from 

prolonged cognitive activity, impairs memory and learning. In this scenario, the effort required 

to manage the mixed list format may negate the distinctiveness benefits of produced words. As 

cognitive load increases, the distinctiveness advantage diminishes because the overburdened 

working memory cannot effectively process the unique features of produced words. Cognitive 

load is a critical factor in the effectiveness of the Production Effect. Producing words is a 

complex process that requires the integration of multiple cognitive functions, such as attention, 

phonological processing, and motor coordination. This complexity increases cognitive load, 

which can lead to cognitive fatigue and reduce the mnemonic benefits of production (Baddeley, 

2012). In this study, participants had to learn items through both production and listening 

within a mixed list format. This likely exacerbated cognitive fatigue, thereby neutralizing the 

distinctiveness advantage of produced words. The cognitive load associated with producing 

words aloud, underscores the importance of considering the phonemic familiarity of learning 

materials. Reduced cognitive load with phonemically familiar material allows for more 

effective memory retention and word learning. 

The researcher's observational notes tentatively noted that children waited between 2-3 seconds 

before producing the words after listening. This observation aligns with the findings of 

Kapnoula and Samuel (2022), who provided valuable insights into how brief delays between 

hearing and producing words can mitigate the negative impact of production. They found that 

introducing a two-second delay between hearing a new word and the requirement to produce it 

partially alleviated the detrimental effect. In contrast, a four-second delay eliminated this effect. 

This suggests that listeners need a brief moment to process and consolidate the new word 

immediately after hearing it. When production is required during this critical period, it disrupts 

this process. 

Kapnoula and Samuel (2022) propose that this disruption could be due to an incompatibility 

between the developing perceptual encoding and the activated production representation, 

leading to active competition. Production might harm perceptual learning by distracting 

listeners from processing the perceptual input during this crucial moment. Their findings are 

supported by Baese-Berk and Samuel (2016; 2022), who demonstrated that requiring 
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participants to produce something unrelated to the target sound (such as naming a printed letter 

instead of the heard syllable during the training trial) led to significantly poorer perceptual 

learning compared to having no production requirement, but better learning than producing the 

matching syllable. This supports both the distraction and incompatibility hypotheses, 

highlighting the complex interplay of factors affecting the production effect on memory and 

word learning. 

It is crucial to highlight how recall and recognition results interacted under the two learning 

conditions. While recall performance remained broadly consistent across the different test 

times, showing no significant differences between the 'listen' and 'repeat' conditions, 

recognition performance demonstrated notable improvements over time, especially at the two-

week delayed test. Specifically, the 'listen' condition exhibited a significant advantage in 

recognition accuracy in the two-week delay, although this benefit was not mirrored in the recall 

tasks. This distinction between recall and recognition could be attributed to the cognitive 

demands of each task. Recognition is typically considered less cognitively demanding than 

recall, allowing learners to rely on cues to identify the correct answer rather than actively 

retrieving information from memory (Eysenck & Eysenck, 1979). This reduced cognitive load 

may explain why participants performed better on recognition tasks over time, particularly for 

words learned through listening (Webb & Nation, 2017). In contrast, the higher cognitive 

demand for recall tasks may have contributed to the lack of significant differences between the 

learning conditions, as both conditions seemed to reach a cognitive threshold that limited 

improvements in recall performance (Karpicke et al., 2014). Thus, while listening may 

facilitate better recognition in the long term, its effect on recall appears minimal, suggesting 

that the type of memory task plays a crucial role in determining the effectiveness of each 

learning condition. 

Together, these findings suggest that the interplay between cognitive load and task complexity 

significantly influences the effectiveness of different learning conditions. Balancing perceptual 

and production demands is crucial for optimizing memory retention and learning outcomes. 

Ultimately, the impact of learning conditions on memory retention and reaction times is 

multifaceted, indicating that both listening and repeating have unique advantages depending 

on the context. 
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4.7.2. To what extent can the production effect advantage in children be 

enhanced through delayed testing as opposed to immediate testing? 

The results indicate that participants performed better in delayed tests, particularly in the two-

week delayed test than in the immediate test, as evidenced by higher accuracy and shorter 

reaction times (RTs) for both the "listen" and "repeat" conditions. Moreover, the current study 

highlights the durability of learning, as demonstrated by better performance in the two-week 

delayed tests compared to the immediate and one-week delayed tests for both conditions. This 

suggests that despite a slight, not yet significant, increase in words learned under the "listen" 

condition, there is an overall trend towards improved learning over time. These findings 

suggest that consolidation over time enhances memory retention and retrieval efficiency, and 

the testing effect further reinforces this by improving long-term memory through repeated 

retrieval practice. Additionally, it implies that participants may have paid more attention to 

these words during the interim period, possibly due to increased familiarity, which improved 

learning and performance in the delayed tests. However, further evidence would be needed to 

confirm whether this increased attention was directly caused by the participants' familiarity 

with the words. According to Schmidt (1991), familiarity with a stimulus can increase the 

likelihood of attention being paid to it. Familiar items tend to be processed more efficiently 

and are more likely to be encoded into memory.  

Yonelinas (2002) suggest that when participants are familiar with certain stimuli, such as words 

or images, they are more likely to perform better in subsequent tasks. This is because familiar 

stimuli require less cognitive effort, allowing for better focus and learning. Familiarity also 

plays a role in consolidation, which is critical for long-term memory. Familiar words are more 

likely to be retained and recalled during delayed tests because they have been encoded more 

strongly during the initial learning phase (Unsworth & Engle, 2007).These findings align with 

the theoretical framework posited by Nation (2017), who identifies two essential conditions for 

effective vocabulary acquisition: repetition and quality mental processing. Repetition ensures 

frequent encounters with vocabulary items, facilitating their transfer from short-term to long-

term memory. Quality mental processing, which involves deep and meaningful word 

engagement, further enhances retention and recall. These principles are supported by the Levels 

of Processing hypothesis proposed by Craik and Lockhart (1972), which asserts that the depth 

of cognitive engagement significantly influences memory retention. 

Nation (2017) categorises vocabulary learning into incidental and deliberate attention, which 

provides a valuable lens through which to interpret the current findings. Incidental attention 
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involves encountering words during meaning-focused activities such as reading or listening, 

while deliberate attention involves intentionally focusing on vocabulary as distinct objects of 

study. Nation (2017) argues that deliberate attention, which typically involves deeper 

processing, is more efficient and effective for vocabulary learning. Nation (2001, 2017) also 

outlines four levels of processing for vocabulary learning: noticing, retrieval, varied meetings 

and use, and elaboration. These levels represent increasing cognitive engagement and are 

critical for effective vocabulary retention.  

Further empirical evidence comes from a study by Icht and Mama (2022), which tested memory 

performance immediately, after one week, and after two weeks. The results indicated that while 

participants showed higher accuracy in immediate tests, long-term retention, measured by the 

production size, was significantly higher in the two-week delayed test. This underscores the 

importance of delayed testing in enhancing vocabulary retention, as it allows for better 

consolidation of learned material over time. The current study's use of generalized linear mixed 

models (GLMM) to analyze accuracy data mitigates the potential for type I errors associated 

with ANOVA in binomial data (Icht & Mama, 2022). The superior performance observed in 

delayed tests, particularly after two weeks, highlights the efficacy of delayed testing in 

vocabulary retention. The faster response times in children during delayed tests suggest a shift 

from conscious to automatic word retrieval, indicative of profound and practical learning. 

These findings resonate with the testing effect, extensively studied by Roediger and Butler 

(2011), which refers to improving memory retention when information is retrieved through 

testing rather than merely restudied. The testing effect operates through several mechanisms, 

including enhanced memory traces, active engagement, increased attention to retrieval cues, 

and feedback and correction (Roediger & Butler, 2011). Each retrieval act strengthens memory 

traces, making information more accessible for future recall. To further substantiate this 

argument, longitudinal studies have shown increased accuracy over time. For instance, Varela 

(2020) conducted a study on spaced repetition in a high school language course, revealing that 

students retained vocabulary significantly better over time when assessed at intervals of 30, 60, 

and 70 days post-treatment. These longitudinal findings collectively illustrate how structured 

repetition and delayed testing can effectively enhance vocabulary retention accuracy over time. 

Taken together, the findings from this study underscore the significant enhancement in 

vocabulary retention through delayed production and repeated testing, aligning with memory 

consolidation and testing effect theories. It emphasises the importance of delayed testing in 

promoting long-term retention and suggests incorporating both immediate and delayed 
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retrieval strategies in educational practices to maximise vocabulary acquisition in children. 

Moreover, the study highlights delayed testing's critical role in understanding L2 Modern 

Standard Arabic (MSA) learning mechanisms. Focusing on immediate and delayed retrieval 

offers more profound insights into vocabulary acquisition and retention. These findings 

advance the understanding of effective language learning strategies, advocating for varied 

retrieval practices to enhance long-term retention in L2 MSA learners. Future research should 

explore these mechanisms to optimize vocabulary learning for diverse populations. 

 

4.8. Conclusion and Limitations  

The findings highlight the complexity of the Production Effect (PE), revealing that either no 

PE or a reverse PE is present, particularly in the context of listening tasks evaluated after one 

and two weeks. This study underscores the importance of delayed testing for enhanced 

vocabulary retention, aligning with theories on memory consolidation and the testing effect. 

Consistent results across different word types and learning conditions suggest that balancing 

perceptual and production demands is crucial for optimizing memory retention. Furthermore, 

the analysis of phonological competition indicates that phonological encoding plays a critical 

role in word recognition and recall, exerting a more pronounced influence than semantic 

competition. This insight is essential for understanding how PE influences Modern Standard 

Arabic (MSA) vocabulary acquisition in children, highlighting the potential variability in 

learning outcomes based on different learning conditions. However, several limitations must 

be acknowledged. The exclusive reliance on a free recall task restricts exploring alternative 

recall methods, such as pictorial recall, which could provide deeper insights into memory 

retrieval processes. Additionally, variability in the structure of testing trials may reduce 

comparability across trials and introduce unintended variability in participant responses; thus, 

a more standardized design is warranted in future studies. Moreover, the absence of two 

essential norming studies weakens the experimental design: one with native Arabic speakers to 

assess phonological and semantic associations related to target words and another with children 

to ensure familiarity with these words. Addressing these limitations could lead to a more 

comprehensive understanding of memory retrieval and learning strategies, ultimately 

enhancing vocabulary acquisition outcomes. 
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Chapter 5. Experiment 2 

The pilot study (Chapter 3) assessed the effectiveness of the production effect (PE) on Modern 

Standard Arabic (MSA) learning, focusing on age, language background, and the learning 

conditions of "listen" or "repeat." The results showed that age influenced children's 

performance more than the learning method or language background. Experiment 1 (Chapter 

4) built on the pilot study by addressing its limitations, such as the small sample size and simple 

word list. Using a list of 64 MSA words and controlling for age and language background, 

Experiment 1 aimed to examine PE and its effects on memory retention thoroughly. Participants 

were tested immediately, one week, and two weeks after learning under "listen" or "repeat" 

conditions. Results indicated better performance in delayed tests, with faster response times 

and higher recognition accuracy. Although there were no significant differences in recall 

accuracy across conditions or test times, a significant interaction suggested an attenuated 

reversed effect. Various factors, such as the word list, test delay, and distractor type, appeared 

to reduce the PE. This chapter also examines different production types (e.g., writing) and 

typical PE conditions (listening and repeating) in MSA learning. 

 

5.1. Introduction: Writing as a form of production  

 

As discussed in Chapter 2, the Production Effect (PE) refers to an enhanced memory for words 

produced versus those read silently. The literature presents mixed evidence: positive effects are 

observed in adults and children aged 5-10, while reversed effects occur in younger children (2-

4 years) and adults learning non-native words. Additionally, some studies report no-effect cases 

where participants' performance is consistent across conditions. Studies investigating PE in 

adults have used various forms of production, such as mouthing, whispering, spelling, typing, 

and writing (MacLeod et al., 2010; Forrin et al., 2012; Quinlan & Taylor, 2013; Bodner et al., 

2016; Icht & Mama, 2016; Zormpa et al., 2018). Child studies have used similar conditions: 

look only, look and listen, look and say, listen only, say aloud, read aloud, and read silently 

(Icht & Mama, 2015; Zamuner et al., 2017; Pritchard et al., 2019; López Assef et al., 2021). 

Despite extensive research into the effect overall, studies have yet to investigate writing as a 

type of production in children.  
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The writing process involves a complex interplay of encoding semantic, phonological, and 

orthographic information (Hayes et al., 2000). Writing a word requires lexical processing, 

which includes forming auditory and visual associations between a word and its representation. 

This process also involves developing a mental representation of the sound (phonological 

representation), enabling access to the word's orthographic representation during sub-lexical 

processing (Costa et al., 2011; Pacheo & Huertas, 2022). In this perspective, words consist of 

a series of letters which, in turn, have different representations calls “allographs”. Allographs 

represent different visual manifestations of the same letter, aiding tasks like reading and writing 

(Schubert & McCloskey, 2013). These representations are influenced by typical fonts, which 

play a significant role in shaping them (Rothlein & Rapp, 2017). Each allograph is paired with 

a graphic motor pattern stored in the long-term memory (Van Galen, 1991; Schmidt, 2013).  

When an individual writes, the movement pattern for each allograph is retrieved from long-

term motor memory, initiating the motor program necessary for writing (Bonney, 1992; Guan 

et al., 2011; Lai & Leung, 2012). That is, when writing a letter, individuals first retrieve the 

specific letter representation, known as a grapheme, from memory. This process involves 

mapping phonemes (sound units) to graphemes (written symbols). Graphemes are the smallest 

units of writing that represent phonemes in alphabetic systems, forming the crucial link 

between spoken and written language (Vinci-Booher et al., 2019). Subsequently, they retrieve 

the corresponding shape of the letter, referred to as the allograph, to accurately produce the 

letter (Maurer, 2023). Allographs are crucial in word production as they specify the visual form 

of letters within words (Lambert & Quémart, 2018). These abstract letter identities represented 

by allographs are independent of visual variations, such as uppercase or lowercase forms, 

emphasizing their importance in reading and writing tasks (Kinoshita et al., 2019). The 

processes involved in written word production encompass cognitive functions like 

orthographic memory and motor actions required for writing. Allographic processes follow 

central stage processes and involve specifying how letter series will be produced, including the 

individual's unique way of writing, and executing the necessary motor sequences (Planton et 

al., 2013). The coordination of central cognitive processes with peripheral motor actions is 

crucial for generating written words effectively (Purcell et al., 2011). 

Writing involves the intricate mapping of phonological (sound) to graphemic (written symbol) 

information in English or Arabic. This phonetic nature is essential for converting spoken 

language into written form. While both languages share phonetic elements, they have distinct 
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characteristics that shape their writing systems and learning processes. The participants in this 

study were all exposed to English from birth but had phonological awareness of Modern 

Standard Arabic. This dual language exposure influences their cognitive processing during 

writing tasks. Understanding these specificities is crucial for analyzing how children map 

phonological to graphemic information across different languages and writing systems. 

The English alphabet is a phonetic writing system designed to represent spoken language 

sounds rather than word meanings. It consists of 26 letters, which combine to form graphemes 

that map onto specific phonemes, allowing for a wide array of word representations through 

combinations of letters that mirror their pronunciation (Rayner et al., 2001). Despite 

irregularities in spelling, the primary function of the English alphabet is to capture speech 

sounds, as seen in the use of different letters such as 'c', 'k', and 'q' to represent the /k/ sound 

(Treiman, 1993). Learning to read English involves teaching the sounds associated with each 

letter and blending them to form words, highlighting their phonetic nature (Ehri, 2005). 

In contrast, the Arabic writing system, while also phonetic, has unique characteristics. Arabic 

is built around consonantal root structures, typically comprising three consonants that convey 

core meanings, with vowels and affixes modifying these roots to express different grammatical 

forms (Ryding, 2005). The Arabic script includes 28 letters representing consonant sounds. 

While short vowels are not usually written in standard texts, they can be indicated with 

diacritical marks in educational or religious contexts (Versteegh, 2014). For example, the word 

 ʕiːd/"holiday" if the long vowel "i: "is used instead of/"عِيد" ʕid/" promise!" can be read as/"عِد  "

the short vowel "i". This use of diacritical marks makes Arabic partially phonetic, especially 

when precise pronunciation is necessary, though, in everyday writing, readers infer vowels 

from context and linguistic knowledge (Brockett, 1985). Within Modern Standard Arabic 

(MSA), a letter's representation differs according to its spatial position in a word. For instance, 

the letter YaA "ي" can be presented as "يـ" at the beginning of a word or "ـي" at the end of a 

word (Boudelaa et al., 2019). 

Writing Arabic presents unique challenges due to its cursive nature, where letters are 

connected, making segmentation complex (AbdAllah & Viriri, 2020). The visual complexity 

of Arabic letters can impede the processing of orthography, affecting reading and writing tasks 

(Ibrahim et al., 2013). Additionally, the informal, colloquial form of Arabic used in informal 

contexts can present challenges for spell-checking and analysis (Al-Jarf, 2023).  
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Learning an alphabetic writing system, such as English or Arabic, induces the representation 

of phonemic structure in the phonological lexicon (Ziegler & Goswami, 2005). The Double-

Route process explains the encoding of words, involving phonological recoding (translating 

graphemes into phonemes) and logographic reading (recognizing whole words that do not 

follow regular grapheme-phoneme correspondences) (Kerek & Niemi, 2009), contributing to 

the selection of appropriate orthographic representations (Cardoso et al., 2012). Phonological 

information guides spoken production articulation, while orthographic information directs 

output in written production (Zhang & Wang, 2014). For instance, writing "cat" (Figure 5.1) 

involves activating phonological, semantic, and orthographic information, recalling the letters 

from long-term memory, and applying motor skills to write the word (Costa et al., 2011). 

 

 

 

 

 

 

 

 

Figure 5.1: The lexical and sub-lexical processing of a word 

 

The interaction between phonological and orthographic processing in writing and vocabulary 

learning can be framed through the lens of Dual Coding Theory (Paivio, 1971). This theory 

posits that human cognition involves two distinct but interconnected systems: one for verbal 

information, such as spoken or written words, and one for non-verbal or visual information, 

such as images or written text. In the context of writing and vocabulary acquisition, this theory 

suggests that engaging both the phonological (verbal) and orthographic (visual) systems 
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simultaneously can create more robust mental representations of the target vocabulary (Clark 

& Paivio, 1991), thereby enhancing recall and recognition. 

When learners encounter new vocabulary, particularly in written form, they rely on auditory 

input (phonology) and visual input (orthography) to reinforce their understanding and retention 

of the words. Writing activities, such as seeing the written form of a word and repeating it 

aloud, combine these dual systems by engaging the learner in phonological and orthographic 

processing. As Dual Coding Theory posits, this integrated engagement strengthens the 

encoding of new vocabulary, making it easier for learners to retrieve the words later during 

recall tasks (MacLeod et al., 2010; MacLeod & Bodner, 2017). The theory, therefore, 

highlights the value of incorporating both writing and verbal repetition into vocabulary learning 

strategies. 

The relevance of Dual Coding Theory to the Production Effect (PE) becomes apparent when 

considering how repeating a word aloud after writing or hearing it further enhances 

phonological processing. This active verbal repetition reinforces memory by engaging both 

auditory and articulatory systems, which, combined with the visual system through writing, 

leads to stronger word retention (Bailey et al., 2021; Cyr et al., 2021). In this context, writing 

while vocalizing or repeating a word activates both cognitive systems, creating a more 

prosperous and more integrated memory trace. 

Research supports the idea that engaging verbal and visual systems in writing and vocabulary 

learning improves retention and the application of newly learned words. Clark and Paivio 

(1991) argue that dual coding, processing both the spoken and written forms of words, allows 

for more robust encoding in memory. For example, Mayer and Sims (1994) found that learners 

who engage with verbal and visual information, such as written words alongside auditory 

repetition, perform better on tasks that measure retention and knowledge transfer. This suggests 

that writing activities involving both seeing and repeating words could enhance vocabulary 

retention. 

In research on the Production Effect, where learners listen to and repeat words, the dual 

activation of phonological and orthographic systems helps explain the potential benefits of this 

learning condition. Though the PE emphasizes verbal repetition, the combined processing of 

phonological and orthographic information through writing may underlie its effectiveness in 

boosting word recall. Learners create stronger associative links between the sound of the word, 
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its written form, and its meaning, allowing for more efficient retrieval in both immediate and 

delayed recall tests (Moreno & Mayer, 1999). This integration of writing, repetition, and verbal 

engagement provides a comprehensive strategy for enhancing vocabulary learning through PE. 

Levie and Lentz (1982) conducted a comprehensive review of 55 experiments that compared 

learning outcomes from illustrated texts with those without illustrations. Their findings 

demonstrated that including text-relevant illustrations significantly improved comprehension 

and retention, with groups exposed to illustrated materials performing, on average, 36% better 

on comprehension tests. Illustrations were shown to guide learners' attention to key content, 

facilitating better understanding and memory retention. Furthermore, the presence of visuals 

enhanced students' enjoyment of the material and positively influenced their attitudes toward 

learning. Importantly, illustrations provided substantial support for learners with lower reading 

skills, helping them overcome challenges in understanding the text. The benefits were 

especially pronounced for comprehension questions directly related to the illustrated content, 

reinforcing the role of visuals in improving educational outcomes. These results align with the 

Dual Coding Theory (Paivio, 1971), which posits that learning is enhanced when verbal (text) 

and non-verbal (visual) systems are activated simultaneously. When both systems are engaged, 

learners can create richer mental representations, improving recall and deeper comprehension 

(Clark & Paivio, 1991). Integrating verbal and visual information supports the idea that 

incorporating relevant illustrations into educational materials can significantly enhance 

learning outcomes (Mayer, 2009). 

Studies have found that writing enhances the distinctiveness of a word relative to other forms 

of production (e.g., singing, reading aloud, etc) (Levelt, 1999, 2001; Fairs et al., 2022). As 

discussed in section 2.3, Research on the production effect demonstrates that producing a word 

through speaking, writing, or typing generally leads to better memory retention than reading it 

silently, with writing showing some advantages over other forms of production (MacLeod et 

al., 2010; Ozubko & MacLeod, 2010). The additional effort and time required for handwriting 

contribute to making words more distinctive in memory. As explained earlier, writing helps 

create a stronger visual representation of the word's form, aiding in later recognition and 

spelling. Thus, writing offers unique advantages in making words more distinctive and 

memorable compared to other forms of production, likely due to its multi-sensory nature and 

the deeper processing it often requires. In this respect, written words involve visual, motor, and 

auditory processes (reading, articulating, hearing), whereas silent reading is purely visual. It is 
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argued that improved memory is caused by additional information encoding and that the PE 

may be determined by the number of encoding processes that are involved in learning, 

emphasizing that at test locations, participants search for unique encoding information (Mama 

& Icht, 2016; Icht & Mama, 2021). Essentially, participants use the distinctive features of their 

encoding processes, such as producing words aloud, to aid in memory retrieval during these 

testing moments. 

On the other hand, when comparing mouthing, writing, whispering, and silent reading, Forrin 

et al. (2012) found that speech production significantly improved memory, while writing did 

not show the same level of enhancement compared to speech. However, research on the 

Production Effect (PE) has yielded inconsistent findings, with some studies reporting strong 

effects while others show more elusive results. The distinctiveness of speech is often cited as 

a reason for these differences, as producing words aloud engages multiple sensory and motor 

systems, creating more distinctive memory traces than other production forms (MacLeod et al., 

2010). Saying the word aloud provides auditory feedback and engages phonological 

knowledge, which can aid recall. While writing involves motor processes and creates a visual 

representation that can enhance memory compared to silent reading, it lacks the same level of 

distinctiveness and auditory feedback that speech offers. 

Additionally, the distinctiveness account suggests that learning with visual aids, such as 

pictures, can also enhance recall, as visual stimuli offer unique and distinctive features. This is 

consistent with the dual coding theory, which posits that linking words to images strengthens 

memory by engaging verbal and image systems (Ensor et al., 2019; Roberts et al., 2023). 

Nevertheless, the inconsistent results across different modalities underscore the complexity of 

memory processes and suggest that the PE may not always have the same impact depending 

on the Using sentence writing as a strategy for enhancing vocabulary retention is based on the 

assumption that deeper semantic processing and contextual integration lead to better learning 

outcomes (Craik & Lockhart, 1972; Laufer & Hulstijn, 2001). However, Barcroft (2002) 

challenged this view, suggesting that sentence writing may hinder rather than facilitate L2 

vocabulary acquisition under certain conditions. 

Using sentence writing as a strategy for enhancing vocabulary retention is based on the 

assumption that deeper semantic processing and contextual integration lead to better learning 

outcomes (Craik & Lockhart, 1972; Laufer & Hulstijn, 2001). However, Barcroft (2002) 
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challenged this view, suggesting that sentence writing may hinder rather than facilitate L2 

vocabulary acquisition under certain conditions. 

Barcroft's (2002) Type of Processing-Resource Allocation (TOPRA) model offers a 

framework for understanding how different types of processing during vocabulary learning 

compete for limited cognitive resources. According to this model, learners must distribute their 

cognitive resources across various processing types, such as semantic, structural, and form-

based processing. The TOPRA model posits that focusing on one type of processing may 

reduce resources available for others, potentially creating trade-offs that affect learning 

outcomes. 

Barcroft's (2004) seminal study marked a significant turning point in understanding the 

relationship between sentence writing and L2 vocabulary acquisition. In this research, Barcroft 

compared the effects of writing new words in sentences with word-picture repetition learning 

for L2 Spanish learners. The study employed a within-subjects design, with participants 

learning new vocabulary under different conditions across two experiments. The results were 

striking: participants consistently demonstrated poorer performance on measures of word form 

learning when they had engaged in sentence writing than when they had simply been exposed 

to word-picture pairs. 

Specifically, in Experiment 1, participants learned 24 new Spanish words under three 

conditions: writing sentences, writing the words as many times as possible, or no writing. The 

results showed that both writing conditions led to significantly lower scores on immediate and 

delayed productive vocabulary tests compared to the no-writing condition. Experiment 2 

replicated these findings with a different set of words and presentation intervals, further 

strengthening the evidence for the detrimental effects of sentence writing on initial vocabulary 

acquisition. 

These findings were further corroborated and extended in Barcroft's (2006) study, which 

examined the effects of "forced output" during vocabulary learning. This research reinforced 

the negative impact of sentence writing and demonstrated that even less demanding forms of 

output, such as copying target words, could interfere with lexical acquisition. The study 

employed a between-subjects design with 114 L2 Spanish learners, comparing three learning 

conditions: word writing, sentence writing, and no writing. Both writing conditions resulted in 
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significantly lower scores on productive vocabulary tests than the no-writing condition, with 

sentence writing showing the most pronounced negative effect. 

Barcroft (2007) continued to explore this phenomenon, investigating the effects of word and 

fragment writing on L2 vocabulary learning. This study introduced a novel condition where 

participants wrote fragments of target words, providing insight into how different writing tasks 

might impact vocabulary acquisition. The results aligned with previous findings, showing that 

full-word and fragment writing led to poorer vocabulary learning outcomes than a no-writing 

control condition. 

While Barcroft's Research primarily focused on L2 Spanish learners, subsequent studies have 

sought to validate these findings across different language pairs. For instance, Wong and Pyun 

(2012) examined the effects of sentence writing on L2 French and Korean lexical retention. 

Their study compared two word-learning conditions: writing target words in sentences and 

learning words in isolation. The results corroborated Barcroft's findings, demonstrating that 

sentence writing can have detrimental effects on L2 vocabulary retention, particularly for 

languages with writing systems that differ from learners' L1. 

Several mechanisms have been proposed to account for the negative effects of sentence writing 

on vocabulary acquisition. One explanation is related to cognitive resource allocation, as 

described in Barcroft's TOPRA model. Sentence writing requires learners to distribute 

significant cognitive resources toward managing grammatical structures and understanding 

semantic relationships, which can detract attention from processing target word forms 

(Barcroft, 2004, 2006). 

Another explanation is the concept of output interference. Producing written output may 

disrupt the initial encoding of new vocabulary, an effect referred to as the "output interference 

effect" (Barcroft, 2007; Rohrer et al., 2010). This interference can weaken the ability to 

internalize new word forms during the early stages of learning. 

Semantic elaboration also plays a role. While elaboration on meaning can enhance the 

retention of already known words, it may inhibit the acquisition of new word forms when 

learners must focus on deeper meaning at the expense of form-based processing. This 

redirecting cognitive resources away from form processing can hinder early vocabulary 

learning efforts (Barcroft, 2004; Leow, 2015). 
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Finally, the task complexity involved in sentence writing, which demands lexical retrieval, 

syntactic processing, and semantic integration, may overwhelm learners' working memory 

capacities. This is especially true for learners with lower proficiency, where the cognitive load 

required to process multiple elements simultaneously can be detrimental to effective 

vocabulary acquisition (Robinson, 2001; Skehan, 2009).  

According to Barcroft (2004; 2006), educators may need to reconsider the timing and 

implementation of sentence writing tasks in vocabulary learning curricula. Introducing 

sentence writing activities may be more effective after learners are exposed to new word forms 

through other methods, such as word-picture associations or contextualized input. Furthermore, 

these studies suggest that a more nuanced approach to vocabulary instruction is necessary, one 

that considers the cognitive demands of different learning tasks and their potential impact on 

lexical acquisition. For instance, instructors might consider employing a progression of tasks 

that gradually increase in complexity, beginning with form-focused activities and moving 

towards more semantically rich exercises as learners become more familiar with the target 

vocabulary (Nation, 2013; Schmitt, 2008). 

These findings provide significant evidence regarding the potential drawbacks of sentence 

writing in second language (L2) vocabulary acquisition, yet several crucial areas remain 

underexplored, warranting further investigation. One such area is the long-term effects of 

sentence writing on vocabulary retention and usage. Existing studies predominantly focus on 

immediate or short-term retention outcomes, leaving a gap in our understanding of how 

sentence writing influences long-term vocabulary consolidation. Schmitt (2010) suggests that 

further research is needed to determine whether the benefits or limitations of sentence writing 

persist over extended periods and how they affect learners' ability to retain and use vocabulary 

effectively over time. 

Another important aspect involves the role of learner proficiency in the effectiveness of 

sentence writing tasks. Studies have yet to fully consider how learners at varying proficiency 

levels respond to sentence writing in vocabulary acquisition. Investigating whether learners of 

lower versus higher proficiency benefit differently from such tasks could provide valuable 

insights, enabling more targeted and efficient instructional strategies. Laufer and Hulstijn 

(2001) emphasize the importance of accounting for proficiency levels when evaluating 

vocabulary learning interventions, highlighting a gap that future studies should address. 
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The exploration of task variations within sentence writing and other output-based activities is 

also underdeveloped. Different task types, such as word fragment completion, sentence 

completion, and guided writing, may affect vocabulary learning differently. Comparative 

studies examining these tasks can help identify which designs are most conducive to successful 

vocabulary retention and usage. Barcroft (2007) and Webb (2005) advocate for such 

investigations, as they could reveal optimal conditions for vocabulary acquisition. 

Moreover, individual differences in learners play a pivotal role in approaching sentence writing 

tasks. Factors such as learning styles, working memory capacity, and other cognitive variables 

can mediate the effectiveness of these activities. Understanding how these individual 

differences influence vocabulary learning can inform more personalized and adaptive 

approaches to instruction. Skehan (2012) highlights the importance of accommodating 

cognitive diversity in language learning, suggesting that research should focus on how sentence 

writing tasks can be tailored to meet the diverse needs of learners. 

Finally, the potential of multimodal learning in conjunction with sentence writing remains an 

area ripe for exploration. The interaction between written tasks and other modes of vocabulary 

acquisition, such as oral production or digital tools, could reveal more integrated and effective 

learning strategies. As Chun et al. (2016) discuss, Multimodal approaches may offer learners 

richer and more varied opportunities to engage with new vocabulary, enhancing retention and 

application in real-world contexts. Further investigation is needed to explore how combining 

sentence writing with other modalities can optimize vocabulary learning outcomes. Together, 

these areas represent critical directions for future research that could deepen our understanding 

of sentence writing's role in L2 vocabulary acquisition and lead to more effective and learner-

centered pedagogical approaches. 

In summary, research on the effects of sentence writing on L2 vocabulary acquisition, 

particularly in the work of Barcroft and subsequent studies, challenges the traditionally 

assumed benefits of this practice. Evidence suggests that sentence writing may not consistently 

enhance vocabulary learning, particularly during the early stages. This finding underscores the 

need for a deeper understanding of the cognitive demands imposed by different learning tasks, 

such as listening, repeating, and writing, and how these tasks impact vocabulary acquisition. 

Given the complexity of output and semantic elaboration, it is crucial to investigate how 

various production methods affect long-term retention, especially for children learning Modern 

Standard Arabic. This study aims to expand our understanding of writing as a production 
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method in enhancing vocabulary retention, thereby refining vocabulary acquisition strategies 

and contributing to more effective L2 learning mechanisms.  

The current study aimed to extend the findings of Study 1 by employing the same testing 

method with older children. Furthermore, this study introduced a novel component to children's 

Production Effect (PE) research: adding a writing task. Based on the outcomes of Study 1, it 

was hypothesized that the PE would be null due to the cognitive demands of the task, leading 

to comparable performance across all conditions. However, retention was expected to improve 

over time. Study 1 indicated no significant overall differences in recall accuracy between the 

"listen" and "repeat" conditions. However, participants exhibited enhanced performance over 

time in both conditions, particularly in the two-week delayed test. This pattern suggests that 

while the PE may not be immediately apparent, memory consolidation improves over time, as 

reflected by the interaction effect observed in the delayed tests. Also, the current study 

investigates the effect of writing as a form of production on memory retention. As explained 

earlier, writing enhances memory through additional encoding processes, such as orthographic 

and motoric encoding, making words more distinctive and memorable. Therefore, it is 

predicted that children will show a significant production effect when learning new words 

under the writing condition, with better recall and recognition performance than listening and 

repeating, especially in the two-week delayed test. This prediction is based on the depth of 

processing and multi-sensory engagement in writing. 

This study employs the same procedure as in Study 1, presenting unknown Modern Standard 

Arabic (MSA) words in an intermixed design, tested with lexical competitors, to investigate 

the production effect (PE), focusing on writing as a production method. The study targets eight-

year-old children who have developed the ability to write complex sentences in their first 

language (L1). They can apply these writing skills in their second language (L2) by analyzing 

phonemes and producing corresponding orthographic forms. In addition to re-examining the 

typical PE conditions of listening and repeating, this study introduces writing as an additional 

production type, expanding the scope of PE research in this age group. 

Compared to the six-year-olds in Study 1, the predictions for this older group include several 

vital outcomes: (1) Enhanced overall performance, as the eight-year-olds are expected to 

demonstrate higher accuracy rates across all conditions due to their advanced cognitive 

development and greater language experience. (2) Superior performance in the writing 
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condition, leveraging their more developed writing abilities, which may result in a more 

pronounced PE for writing compared to listening and repeating.  

Based on these considerations, it is anticipated that eight-year-olds will exhibit a significant 

production effect in the writing condition, akin to the "listen + write" condition observed in 

adults by Icht and Mama (2016). However, if the PE shows a reversal or null effect, it may 

suggest that the cognitive load associated with writing, combined with the phonological 

demands of the task, increases phonological competition during testing, though this effect is 

expected to be less pronounced than in younger children. Finally, while prior studies that 

examined PE in childhood have focused on immediate tests (i.e., direct and short learning 

effects on memory), this study, building on the methodology used in study 2, examines the 

durability of learning of L2 children across three testing periods (immediate, one-week, and 

two-week). Study 2 has already demonstrated the benefits of testing at these intervals, showing 

that participants' performance improves over longer delays, particularly in the two-week 

delayed test. By including writing as an additional form of production, the current study aims 

to investigate further whether this method enhances long-term retention more effectively than 

the "listen" and "repeat" conditions used previously. 

5.2. Methods and Design 

This experiment examines the production effect (PE) in the acquisition of unfamiliar Modern 

Standard Arabic (MSA) vocabulary by 8-year-old children across three conditions: listening, 

repeating aloud, and writing. The study seeks to explore the differential impact of these modes 

of self-production on vocabulary learning outcomes, explicitly comparing active engagement 

through repetition and writing to passive listening. The primary research question addressed in 

this study is: Does adding a writing condition as a mode of production lead to greater 

vocabulary retention in children compared to listening and repeating? Using a within-subjects 

design, the experiment ensures that each word is presented twice across all conditions: twice 

via auditory input in the listening condition, once via auditory input, and once through self-

production in the repeating and writing conditions. This approach provides equal exposure 

across conditions, allowing for a direct comparison of the effects of different production 

methods on vocabulary retention. 

The study included three phases: training, learning, and testing. Children were first trained on 

nine unfamiliar words to ensure compliance with study conditions and testing procedure. 
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Words were presented under three conditions: Listen (children see the image and hear the 

associated word twice); Repeat (children see the image, hear the associated word once, and 

produce the word once); and Write (children see the image, hear the associated word once, and 

write it on the paper once). After being briefed on the conditions, the participants took a short 

break and then completed a free recall task, followed by a recognition test, as discussed in 

section 5.4. The participants were presented with the learning items via a PowerPoint 

presentation, then tested online using Gorilla Experiment Builder 

(https://app.gorilla.sc/admin/home), a web-based tool for creating and deploying experiments. 

However, the children participated in the experiment in person, while being supervised by the 

experimenter at Amanah Muath Trust, an Islamic and Arabic school located in Birmingham, 

UK. 

5.3. Participants: 

Participants were 30 students (10 males, 20 females, aged 8;0- 8;9 years old, M=8;5, SD= 2.83, 

range = 9 months) recruited from a mixed-age classroom at Amanah school. Age was controlled 

to address potential cognitive abilities across different age groups. Participants were grouped 

to A, B and C in order to counterbalance word condition as explained in Chapter 4 section 4.3. 

Ethics approval was obtained from the University of Birmingham Research Ethics Board, and 

consent was obtained from participants’ parents. Participants received a “Thank you” sticker 

for their participation. According to parents’ reports, all children were neurotypical with normal 

or corrected-to-normal vision and normal hearing and no background in any language 

impairment or delay (e.g., dyslexia). Participants were required to have been exposed to 

English from birth but to have phonological awareness of Modern Standard Arabic (i.e., 

English is their L1, but they know the sounds of Arabic letters) to control for any effect of 

language dominance and to minimize task difficulty for the children when learning (i.e., longer 

time in processing or recognizing speech sounds of learning materials). Additionally, 

participants needed to be able to write in Modern Standard Arabic (MSA) for this study. This 

was verified through a Language Background Questionnaire (Appendix 4) that the parents 

filled out, which was reviewed by the child's class teacher at Amanah School to confirm their 

level of MSA language ability. All 30 participating children completed the recall and 

recognition tests. 
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5.4. Materials 

As in Experiment 1, 72 unfamiliar Modern Standard Arabic nouns were used in three 

conditions: listen, repeat, and write. There were 9 words on the training list, with 3 words 

assigned to each condition. The study list consisted of 63 words (the same list used in Study 

2), with 21 words in each condition. Words were counterbalanced across the three lists 

corresponding to the study conditions: listen, repeat, and write, and checked for familiarity. 

Before the experiment, a picture-naming task was conducted to determine word familiarity. 

Despite the training list containing frequently used MSA words (such as "apple" and "banana"), 

most children could not name these words correctly in Arabic, although they could name the 

words in English, French, and Urdu. A few children could name some of the target words in 

Arabic - in these cases, those words were removed from any further analysis. Similar to 

experiment 2, words were presented randomly and in isolation to ensure independent 

acquisition during the learning phase. However, they were evaluated as competitors during the 

testing phase. To illustrate, lexically related words such as /raff/ “shelf,”/daff/ “tambourine,” 

and /xizaːna/ “closet” were displayed separately and randomly in an intermixed list during the 

learning process but were presented as competitors during the testing phase. The full list of 

materials is provided in section 4.3 of chapter 4, and visual stimuli are included in Appendix 

5. 

5.5. Procedure: Training, Learning, and Testing 

 

The current experiment replicated the procedure used in experiment 2, which can be described 

in 3 phases:  

5.5.1. The training phase: 

Nine MSA words were randomly assigned to the conditions for training purposes. Each word 

was accompanied by an instructional emoji that represented its condition. Training slides began 

with the phrase “Let’s Practice!”. The experimental conditions were explained to the children 

by using instructional images (Figure 5.2). The listen condition was introduced with an image 

illustrating an ear and a cross over the mouth, and the participant was instructed to listen twice 

to the word and remain silent. The repeat condition was introduced with ear and mouth images, 

and they were directed to listen to the word once and repeat it once. The writing condition was 

presented with an ear and a hand with a pen, and they were directed to listen to the word once 
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and write it down once. As this experiment investigates the benefit of writing as a form of 

production, children were given a blank piece of A4 paper and a pencil during the training 

phase. Participants were instructed to write down the word presented to them during the writing 

condition, as illustrated by the writing symbol in Figure 5.3. They were informed that the 

spelling did not matter and that the paper would be collected after the learning phase but would 

not be corrected to minimize the children’s anxiety about writing the word in the correct form 

instead of focusing on learning the word. 

Each item was presented in auditory and visual formats for 10 seconds, and there was a 10-

second gap between each item. The training and learning phases were conducted using 

PowerPoint slides. The experimenter's role was to refer to the instructional image to remind 

the participants of the condition. After a 5-minute break, children were trained on the free recall 

task and the forced choice recognition test.  

 

Figure 5.2: Visual instructional stimuli for the conditions 
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Figure 5.3: Example of a screen displaying the writing condition 

5.5.2. The learning phase: 

Learning trials had the same structure as training but included 63 Modern Standard Arabic 

(MSA) words. These words were randomly divided into three lists of 21 words each, 

corresponding to the study conditions: listen, repeat, or write. Each child participated in all 

three conditions, with items randomly intermixed across the conditions (i.e., presented in a 

randomized order). The order of the conditions was counterbalanced across participants to 

control for order effects. In the "listen" condition, children were instructed to listen attentively 

to each word they heard. In the "repeat" condition, children were asked to listen to the word 

then repeat it aloud immediately after hearing it. In the "write" condition, children were given 

the word orally and then instructed to write it down on a provided sheet of paper. All children 

learned the same set of 63 words, ensuring consistency across participants. By 

counterbalancing the conditions, we ensured that each child experienced a different sequence 

of the listening, repeating, and writing tasks. This means that the order in which the tasks were 

presented was varied across participants to prevent any order effects, where the position of a 

task might influence performance. For example, if the 'listen' task was always presented first, 

it might lead to a learning advantage simply due to the initial exposure. Counterbalancing 

eliminates this potential bias by distributing the sequence of tasks across participants. 

Additionally, within each condition, the words were presented randomly, meaning no 

participant encountered the same sequence of words. This randomization further reduces any 

potential learning advantages related to specific word order, ensuring that the results reflect the 
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impact of the learning condition itself rather than the effects of encountering particular words 

earlier or later in the task. 

5.5.3. The testing phase: 

The test phase was divided into three parts: recall, 5- minute break, and recognition task. During 

the recall phase, children were prompted to recall as many words as possible (e.g., 'Can you 

tell me the words you remember?'). A 5-minute break followed the recall phase to prepare for 

the recognition test. During the recognition test, children were instructed to click on their 

preferred image as quickly as possible. The initial screen had written instructions: listen to the 

question, then select the answer. When participants understood, they clicked “I’m ready!” to 

start the test. There was a blank screen for 10 seconds, followed by four images and an auditory 

question. 

 

In total, 63 trials were presented, each displaying four randomized images. The trials tested 

various combinations of target words alongside semantic and phonological competitors and 

unrelated words (Figure 5.4). Specifically, the image combinations for each trial were grouped 

into the following configurations: (1) a target word, a semantic competitor, a phonological 

competitor, and an unrelated word (Figure 5.4); (2) a target word, a semantic competitor, and 

two unrelated distractors; (3) a target word, a phonological competitor, and two unrelated 

distractors; and (4) a target word with three unrelated distractors. This design introduced 

diversity in the visual and lexical contexts presented to participants, aiming to engage various 

word recognition and retrieval aspects under distinct conditions. A 10-second blank screen was 

displayed between each trial to ensure separation of the test screens. The testing session lasted 

approximately 30 minutes per participant, excluding the additional 30 minutes for training and 

word learning. 
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Figure 5.4: Example of a test trial as it appeared on Gorilla from Group (1) 

Target: /naħla/ “bee”. Phonological competitor: /naxla/ “palm tree”. Semantic competitor: 

/ˈʕəsəl/ “honey”. Unrelated word: /mursa:m/ “pencil”. 

 

5.6. Analysis 

 

The same analysis was used as in the previous chapter. The primary dependent variables in this 

study were accuracy (for the recall test) and accuracy and reaction time (for the recognition 

test). Results were examined for two main effects: whether items were observed silently, 

repeated or written (conditions: listen, repeat, and write) and the time of the post-test (post-test: 

immediate, one-week delayed, or two-week delayed). The recognition test analysis included 

the word type (target, phonological competitor, semantic competitor, unrelated) as an additional 

factor to determine correct and incorrect responses. 

5.6.1. Coding 

Responses to the recognition test were coded in Gorilla. Testing trials were coded for accuracy 

(1 = correct, 0 = incorrect). Excel was used to code the recall tasks as recalled (= 1) or not 

recalled (= 0). The recalled item was considered correct if retrieved as learned in its MSA form. 

Any retrieval of English words was considered incorrect as the participants' L1 is English, and 

learning MSA is the primary focus. For example, if the child recalled /ˈʃaːħinah/ (Shahina) as 
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it is, they would score 1 (correct answer), but if the word were recalled as "truck" or "big car" 

in English, the score of the word marked to be 0 (incorrect). Two participants recalled some 

items in their spoken Arabic dialect which were marked as correctly recalled (e.g., /trylla:/ 

(Trilla) for the truck /ˈʃaːħinah/ and /du:la:b/ (Dulab) for closet /xizaːna/). 

 

5.6.2.  Statistical Analysis 

Prior to analysis, data cleaning was conducted in R version 4.0.5 (R Core Team, 2021) after 

extracting the data from Gorilla. The data was organized to include subject, test, reaction time, 

items, and accuracy of answers. Reaction times (RTs) were log-transformed to reduce 

skewness. The analysis included 5759 data points across the three recall tests and 4651 data 

points across the three recognition tests. 

The analysis included two stages: (1) analysis of accuracy in recall; and (2) analysis of accuracy 

and reaction time in recognition. The analysis also included a sub-analysis of incorrect 

responses in the recognition test to examine the influence of word type (i.e., lexical 

competitors) to understand the mechanism underlying the production of newly learned words 

when target words are not chosen. 

To analyze the accuracy data, a generalized linear mixed-effects model (GLMM) with a 

binomial distribution was used. The model was fitted using glmer, a type of regression model 

that can include both random and fixed effects. The "bobyqa" optimizer was employed for the 

maximum likelihood estimation. To analyze reaction times for correct answers, linear mixed-

effects models were constructed and analyzed using the lme4 (version 1.1-26; Bates et al., 

2015) and lmerTest (version 3.1-3; Kuznetsova et al., 2017) packages. The maximal random 

structure model included the interaction of all conditions with tests, and a fully random model 

was used whenever possible. If a model failed to converge, the random slopes were simplified. 

A multiple comparisons test, using Bonferroni's correction, was conducted with the 'emmeans' 

package (Lenth, 2022) to identify significant differences among the groups. 

 

5.6.3.  Results 

Overall recall and recognition results are shown in Table 5.1 which presents the mean and 

standard deviation (in brackets) of accuracy (%) and reaction time (milliseconds) based on the 

three conditions (listen, repeat, and write) in the three tests (immediate, one-week delayed, 
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two-week delayed). The recall test showed a consistent pattern of superior recall accuracy for 

the "Write" condition, compared to the "Listen" and "Repeat" conditions, with the latter being 

the least effective. In the recognition test, both production conditions showed an advantage 

over the "Listen" condition. However, performance in the "Write" condition was better during 

the two-week delayed test. Reaction time shows an interesting pattern, with the "Repeat" 

condition showing faster response times in the immediate test, while the "Write" condition 

showed faster response times in the two-week delayed test.  

Table 5.1: Mean and SD (in parentheses) of correct answers (%) and RTs (in milliseconds) based 

on condition and test intervals 

Recall immediate 

(n= 30) 

one-week 

(n= 30) 

two-week 

(n=30) 

 

 

 

Accuracy 

Mean (SD) 

Listen 38.7 (48.7) 42.9 (49.5) 40.0 (49.0) 

 

Repeat 

 

 

28.8 (45.3) 

          

        29.5 (45.6) 

 

            33.2 (47.1) 

 

Write 

 

53.1 (49.9) 

 

57.2 (49.5) 

 

65.5 (47.5) 

 

Recognition 

 

immediate 

(n= 30) 

one-week 

(n= 30) 

two-week 

(n=30) 

 

 

 

Accuracy 

Mean (SD) 

Listen 63.3 (48.2) 59.8 (49.0) 63.2 (48.2) 

Repeat 75.7 (42.9) 76.1 (42.6) 80.3 (39.7) 

Write 76.6 (42.3) 80.8 (39.4) 91.8 (27.4) 

 

 

 

RT 

Mean (SD) 

 

 

Listen 3324.1 (1204.8) 3261.0 (1288.8) 2795.5 (967.8) 

Repeat 

 

3153.3 (1176.6) 

 

3041.5 (1190.6)      2748.5 (1072.8) 

Write 

 

3269.3 (1245.2) 

 

3046.6 (1072.1) 

 

2680.8 (988.9) 
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5.6.3.1. Accuracy in recall 

A generalized linear mixed effect model (glmer) with a binomial distribution was used to 

evaluate recall accuracy, incorporating fixed effects of condition, test, and their interaction, 

along with random intercepts for subjects and items. Initially, the model included by-subject 

random slopes for the effects of condition, test, and their interaction, as well as by-item random 

slopes for the effect of Test. However, this led to unavoidable convergence errors. As a result, 

the random slopes were removed to simplify the model and ensure proper convergence. The 

model presented in Table 5.2 shows a significant effect of the repeat condition and the 

interaction between the write condition and the two-week delayed test. This is illustrated in 

Figure 5.4, which demonstrates the effect of condition and the results over test time. Figure 5.5 

indicates no significant difference between the listen and write conditions overall, although the 

write condition shows significance in the two-week delayed test, as detailed in Table 5.3. 

 

Table 5.2: Mixed effects model output for the interaction between condition and test 

Formula: glmer (Correct ~ Condition*Test + (1 + | ID) + (1 | answer)  

                control = glmerControl(optimizer= "bobyqa"), family = binomial) 

Fixed effects Estimate SE z-value p-value 

(Intercept) -0.15 0.16 -0.94 0.34 

Condition: repeat 

Condition: write 

-0.87 

0.06 

0.14 

0.14 

-6.15 

0.48 

<.001*** 

0.62 

Test: one-week delayed 0.19 0.13 1.39 0.16 

Test: two-week delayed 0.05 0.13 0.42 0.67 

repeat*one-week delayed 

write*one-week delayed 

-0.15 

-0.02      

0.18 

0.18 

-0.86  

-0.11 

0.38 

0.91 

repeat* two-week delayed 

write*two-week delayed 

 0.15 

0.55 

0.18 

0.18 

 0.86   

3.01 

0.38 

0.002** 

Random effects variance (subject = 30, item = 63)    

* p < 0.05; **p < 0.01; ***p < .001 
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Figure 5.5: The interaction of condition and test time on accuracy of answers in recall. y-axis is 

log-odds of response accuracy 

 

A multiple pairwise comparisons test using the package “emmeans” (Lenth, 2022) shows 

several significant differences between the conditions during the test intervals, as presented in 

Table 5.3. During the immediate test, there was a significant difference between the listen and 

repeat conditions (z-ratio = 6.15, p < .001), and between the repeat and write conditions (z-

ratio = -7.12, p < .001), indicating that the repeat condition performed worse than both listen 

and write conditions. No significant difference was found between the listen and write 

conditions (z-ratio = -0.48, p = 1.000). In the one-week test, the pattern was similar. There was 

a significant difference between the listen and repeat conditions (z-ratio = 7.33, p < .001), and 

between the repeat and write conditions (z-ratio = -8.15, p < .001), again showing that the 

repeat condition was worse. There was no significant difference between the listen and write 

conditions (z-ratio = -0.34, p = 1.000). 



 
157  

In the two-week test, all conditions showed significant differences. The listen condition 

outperformed the repeat condition (z-ratio = 5.12, p < .001). However, the write condition 

showed a significant advantage over the listen condition (z-ratio = -4.41, p = .0004). The repeat 

condition performed significantly worse than the write condition (z-ratio = -10.0, p < .001). 

These results indicate that the repeat condition was consistently less effective across all test 

points. Notably, there was an emerging advantage for the write condition over the listen 

condition in the two-week delayed test, suggesting that writing may facilitate longer-term 

retention of the words. 

 

Table 5.3: Post-hoc tests with Bonferroni correction for accuracy based on the interactions 

between condition and test model in recall 

* p < 0.05; **p < 0.01; ***p < .001 

 

5.6.3.2.  Accuracy in recognition 

Table 5.4 shows that there were no significant differences between the listen and repeat 

conditions. However, a significant interaction was observed for the write condition in both the 

one-week delayed test (p = 0.04) and the two-week delayed test (p < 0.001), as demonstrated 

in Figure 5.5 and evident in the pairwise comparisons test in Table 5.5. This suggests that the 

Contrasts Estimate SE z-ratio  p-value 

Immediate test: listen -  Immediate test: repeat 

Immediate test: listen -  Immediate test: write 

Immediate test: repeat - Immediate test: write 

One-week test: listen -  One-week test: repeat 

One-week test: listen -  One-week test: write 

One-week test: repeat - One-week test: write 

 0.87 

-0.06         

-0.94 

 1.03 

-0.04 

-1.08 

0.14 

0.14 

0.13 

0.14 

0.14 

0.13 

    6.15 

   -0.48 

   -7.12 

    7.33 

   -0.34 

   -8.15 

<.001*** 

1.0000 

<.001*** 

<.001*** 

1.0000 

<.001*** 

Two-week test: listen - Two-week test: repeat  0.71 0.14 5.12 <.001*** 

Two-week test: listen - Two-week test: write -0.62        0.14 -4.41 0.0004*** 

Two-week test: repeat -Two-week test: write -1.34 0.13 -10.0 <.001*** 
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written words are not only more durable compared to the listen and repeat conditions but also 

show an improvement in retention over time, as indicated by the increase in scores observed in 

Figure 5.6. This improvement could be attributed to the combined effects of the testing effect, 

where retrieval practice enhances memory, and the production effect, where actively writing 

down words leads to better long-term retention. 

 

Table 5.4: Mixed effects model output for the interaction between condition and test 

Formula: glmer (correct ~ condition * test + (1 | ID) + (1| Answer) 

                control = glmerControl(optimizer= "bobyqa"), family = binomial) 

Random effects variance (subject = 30, item = 63)    

* p < 0.05; **p < 0.01; ***p < .001 

 

The pairwise comparisons in Table 5.5 reveal significant differences in the delayed tests. 

Specifically, during the one-week delayed test, there was a significant difference between the 

listen and write conditions (z-ratio = -3.76, p < .001) and between the repeat and write 

conditions (z-ratio = -3.42, p = 0.02), indicating that the write condition led to better retention 

of the words compared to both listen and repeat conditions. In the two-week delayed test, the 

differences were even more pronounced. There was no significant difference between the 

listen and repeat conditions (z-ratio = -0.80, p = 1.000). However, there were significant 

differences between the listen and write conditions (z-ratio = -8.20, p < .001) and between the 

Fixed effects Estimate SE z-value p-value 

(Intercept) 

Condition: repeat 

Condition: write  

Test: one-week delayed 

Test: two-week delayed 

repeat*one-week delayed 

 1.14 

-0.07         

 0.21 

-0.14 

 0.13 

 0.15 

0.25 

0.17 

0.17 

0.16 

0.17 

0.22 

    4.45 

   -0.43 

    1.20 

   -0.87 

    0.77 

    0.67 

<.001*** 

0.66 

0.22 

0.38 

0.43 

0.49 

write*one-week delayed  0.46 0.23     1.99 0.04** 

Repeat*Two-week delayed  0.22        0.23     0.95 0.34 

Write*Two-week delayed  1.59 0.26     5.98 <.001** 
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repeat and write conditions (z-ratio = -7.64, p < .001). This demonstrates that the write 

condition resulted in significantly better retention compared to both the listen and repeat 

conditions. These results suggest that the learning effect observed when participants are asked 

to write out the prompt words is not only more durable but also leads to an improvement in 

memory retention over time. This enhancement in retention is evident in the higher scores 

observed in the delayed tests, underscoring the effectiveness of writing as a powerful method 

for learning and retaining new words.  

Table 5.5: Post-hoc tests with Bonferroni correction for accuracy based on the interactions 

between condition and test model in recognition 

* p < 0.05; **p < 0.01; ***p < .001 

Contrasts Estimate SE z-ratio  p-value 

Immediate test: listen -  Immediate test: repeat 

Immediate test: listen -  Immediate test: write 

Immediate test: repeat - Immediate test: write 

One-week test: listen -  One-week test: repeat 

One-week test: listen -  One-week test: write 

One-week test: repeat - One-week test: write 

 0.07 

-0.21         

-0.29 

-0.07 

-0.67 

-0.59 

0.17 

0.17 

0.17 

0.17 

0.18 

0.17 

    0.43 

   -1.20 

   -1.71 

   -0.44 

   -3.76 

   -3.42 

1.0000 

1.0000 

1.0000 

1.0000 

<.001*** 

0.02** 

Two-week test: listen - Two-week test: repeat -0.14 0.18 -0.80 1.0000 

Two-week test: listen - Two-week test: write -1.80        0.22 -8.20 <.001** 

Two-week test: repeat -Two-week test: write -1.66 0.21 -7.64 <.001** 
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Figure 5.6: The interaction of condition and test time on accuracy of answers in recognition. y-

axis is log-odds of answer accuracy 

 

5.6.3.3. Reaction time in recognition 

A linear mixed-effects model (lmer) was fitted to evaluate the log transformed reaction time to 

correct answers. The same base model as for accuracy was fitted which included the interaction 

between condition and test time as fixed effects, and by-subject random slopes for test. Adding 

random intercepts caused unavoidable convergence issue, hence the simplified model is the 

best fitted model. 

Table 5.6 highlights a significant effect observed in the two-week delayed test (p < .001). This 

is further illustrated in Figure 5.7, where participants demonstrated faster reaction times in the 

two-week delayed test compared to both the immediate and one-week delayed tests. 

Specifically, reaction time (RT) was significantly faster in the two-week delayed test (z = -

5.86, p < .001), indicating an improvement in retrieval speed over time. However, no 

significant differences in reaction times were found between the conditions (listen, repeat, 

write), as shown by the pairwise comparisons in Table 5.7, only improvement over time across 

all conditions. For example, the comparisons between the listen and repeat conditions (z = -

0.80, p = 1.000) and between the listen and write conditions (z = -1.20, p = 1.000) at the two-

week test point did not show significant differences. 
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Overall, the reaction time results suggest improved performance in the two-week delayed test, 

implying that participants became more efficient in responding to test items over time, possibly 

due to increased familiarity or better retention of the material. However, the pairwise analysis  

(Table 5.7) indicates that the interaction between conditions and test intervals was not 

significant, meaning that the type of condition (listen, repeat, write) did not significantly 

influence reaction times within each test interval. 

 

Table 5.6: Mixed effects model output for reaction time (log-transformed) 

Formula: lmer (RT_log ~ Condition*Test + (1 | ID) + (1 | Answer) 

Random effects variance (subject = 30, item = 63)    

* p < 0.05; **p < 0.01; ***p < .001 

 

 

 

 

 

Fixed effects Estimate SE z-value   p-value 

(Intercept) 

Condition: repeat 

Condition: write  

Test: one-week delayed 

Test: two-week delayed 

repeat*one-week delayed 

 8.01 

-8.71       

 1.82 

-1.44 

-1.47 

-2.21 

2.91 

2.38 

2.39 

2.45 

2.51 

3.13 

  275.08 

 -0.36 

  0.76 

 -0.59 

 -5.86 

 -0.70 

<.001*** 

0.71 

0.44 

0.55 

<.001*** 

0.48 

write*one-week delayed -4.77 3.15  -1.51 0.13 

Repeat*Two-week delayed   2.89    3.17   0.91 0.36 

Write*Two-week delayed  -4.05 3.18  -1.27 0.20 
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Table 5.7: Post-hoc tests with Bonferroni correction for reaction time based on the interactions 

between condition and test model 

* p < 0.05; **p < 0.01; ***p < .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.7: The interaction of condition and test on response time in the recognition test 

Contrasts Estimate SE z-ratio  p-value 

Immediate test: listen -  Immediate test: repeat 

Immediate test: listen -  Immediate test: write 

Immediate test: repeat - Immediate test: write 

One-week test: listen -  One-week test: repeat 

One-week test: listen -  One-week test: write 

One-week test: repeat - One-week test: write 

 0.00 

-0.01 

-0.02 

 0.03 

-0.00 

 0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

   0.36 

  -076 

  -1.23 

   1.30 

   -0.06 

   1.23 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

Two-week test: listen - Two-week test: repeat -0.02 0.02 -0.83 1.0000 

Two-week test: listen - Two-week test: write  0.02      0.02 0.92 1.0000 

Two-week test: repeat -Two-week test: write  0.04 0.02 1.96 1.0000 
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5.7. Discussion  

Many studies on the production effect (PE) in children have utilized different conditions such 

as listening, reading, saying, and looking to assess the impact of producing words on memory, 

as discussed in section 5.1. The current study aims to investigate writing as a production 

condition within the framework of PE theory in eight-year-old children. This experiment 

employed a within-subject design where children learned 63 unfamiliar Modern Standard 

Arabic (MSA) words in a mixed list under three conditions: listen, repeat, and write. 

The results indicate that the "Write" condition consistently outperforms the "Listen" and 

"Repeat" conditions in the recall test, with "Repeat" being the least effective (Figure 5.5). In 

the recognition test (Figure 5.6), the performance of the conditions varies across the three 

testing intervals. Initially, "Listen" and "Write" perform similarly, with "Repeat" being lower. 

At the one-week delayed test, all conditions show improvement, with "Write" achieving the 

highest performance. By the two-week delayed test, the "Write" condition exhibits a significant 

increase in correct responses, indicating superior long-term retention, while "Listen" and 

"Repeat" remain stable. These findings suggest that writing enhances retention and retrieval 

speed more effectively over time than listening or repeating. Reaction time (Figure 5.7) shows 

distinct patterns, with the "Repeat" condition leading to quicker responses immediately after 

learning, while the "Write" condition results in faster responses after a two-week delay. This 

shift implies that writing may enhance information retention and retrieval speed over time. The 

findings demonstrate that production activities, mainly writing, are more effective in 

facilitating learning than listening and repeating. While the effect of delayed testing was 

extensively discussed in the previous chapter, this section discusses the implications of writing 

on vocabulary learning and memory retrieval. The findings are analyzed within the broader 

context of the Production Effect (PE) theory, focusing on the underlying learning mechanisms 

that enhance memory retention and retrieval in young learners. 

 

How Does Writing Enhance Vocabulary Acquisition and Memory Retention in L2 

Learning Compared to Listening and Repeating Conditions? 

Writing offers significant advantages over passive listening and repetition by involving more 

active, demanding, and multimodal cognitive activities. According to Chen et al. (2018), the 

additional effort required to write words out instead of simply repeating them engages learners 

in deeper cognitive processing, which enhances their ability to remember the vocabulary over 
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time. The current findings indicate that writing facilitates better memory retention in L2 

vocabulary learning through these mechanisms, making it more effective than listening and 

repeating condition.  

Writing, by its nature, demands a higher level of cognitive engagement than listening or 

repeating. It integrates visual, motor, and cognitive processes, forming more durable memory 

traces. This deeper cognitive processing is essential for effectively acquiring and retaining 

vocabulary. Learners are compelled to consider each word's spelling, structure, and meaning 

when writing words, facilitating a more comprehensive understanding and robust 

memorization of vocabulary items (Reed, 2006). Engaging in the orthographic representation 

of words requires the learner to undertake more intricate cognitive activities than merely 

listening or repeating, leading to deeper processing and, consequently, enhanced long-term 

retention. 

A key distinction in this study is the performance differences between recall and recognition 

across the learning conditions. Recall requires retrieving information without external cues, 

whereas recognition involves identifying learned information from provided options, typically 

requiring less cognitive effort (Craik & Lockhart, 1972). The "Write" condition significantly 

improved recall accuracy, especially in delayed tests. This result is consistent with the 

generation effect (Nairne & Widner, 1987), which asserts that generating information (in this 

case, writing the word) enhances memory retention by engaging deeper cognitive processes. 

Writing involves a complex interaction of visual, motor, and linguistic systems, leading to more 

robust encoding and durable memory traces, which explains the superior recall performance. 

The multimodal engagement through dual coding theory (Paivio, 1986), where both visual and 

auditory systems are activated, further supports the enhanced recall and recognition observed 

in the writing condition. In contrast, the "Listen" and "Repeat" conditions showed less 

pronounced improvements in recall, particularly in the two-week delayed test. Listening, a 

passive form of learning, does not sufficiently engage learners in active retrieval or deep 

cognitive processing, resulting in weaker memory traces and lower recall performance. While 

the "Repeat" condition was more active than listening, it still failed to improve recall over time 

significantly. This suggests that without the generative writing component, rote repetition does 

not effectively enhance memory retention (Barcroft, 2007). 

For recognition tasks requiring lower cognitive demand, all conditions showed improvement, 

though the "Write" condition consistently outperformed the others. This superior performance 

in recognition suggests that writing, by engaging multiple sensory modalities, creates more 
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retrieval pathways, facilitating easier word recognition even after longer intervals. A significant 

finding of this study is the role of time in highlighting the advantages of the "Write" condition.  

One of the key findings of this study was the significant interaction between learning condition 

and test interval, with the writing condition showing progressively better performance over 

time. While performance was similar across conditions in immediate tests, the two-week 

delayed tests revealed a clear advantage for writing in both recall and recognition tasks. The 

writing condition showed higher accuracy and faster retrieval times in delayed retention tests, 

suggesting that writing strengthens long-term memory consolidation and improves retrieval 

efficiency. This time-dependent improvement aligns with the testing effect (Roediger & Butler, 

2011), where the process of active retrieval during learning strengthens memory traces, leading 

to better long-term retention. In contrast, listening and repeating did not yield the same long-

term benefits, as the absence of active retrieval in these conditions resulted in weaker memory 

traces, particularly in delayed recall tasks. 

Interestingly, no significant differences between the listening and repeating conditions in 

delayed recall and recognition tests were found. While repetition showed a modest 

improvement in recognition immediately after learning, the lack of sustained improvement 

over time suggests that repetition alone does not provide sufficient cognitive engagement for 

long-term retention. Listening, a purely passive activity, resulted in the weakest performance 

in recall and recognition. These findings align with research indicating that rote repetition and 

passive listening do not engage the deeper cognitive processes necessary for effective 

vocabulary acquisition and retention (Laufer & Hulstijn, 2001). Both conditions rely on 

shallow processing, which is less effective for creating durable memory traces, especially in 

delayed testing. 

Several cognitive mechanisms can explain the superior performance of the "Write" condition. 

First, writing engages learners in active retrieval, making words more distinctive and easier to 

recall (MacLeod et al., 2010). The distinctiveness account suggests that actively producing 

information, such as writing, makes the learned material stand out in memory, enhancing recall 

and recognition. This distinctiveness, combined with the dual coding of visual and auditory 

information, explains why the writing condition led to significantly better retention in delayed 

tests. Additionally, writing involves deeper levels of processing than either listening or 

repeating, consistent with Craik and Lockhart's (1972) levels of processing theory. The motor, 

visual, and cognitive processes required to generate written words create stronger and more 

durable memory representations than passive listening or repeating. This depth of processing 
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is crucial for transferring information from short-term to long-term memory, which explains 

the superior performance of the writing condition in delayed tests. 

This principle aligns with cognitive load theory (Sweller, 1988), differentiating intrinsic, 

extraneous, and germane cognitive load. Writing imposes germane cognitive load as a complex 

cognitive activity—the cognitive effort that directly facilitates learning and schema 

construction (Sweller et al., 1998; Paas et al., 2003). By introducing desirable difficulties, 

writing challenges the learner and promotes deeper learning and better vocabulary retention 

(Bjork & Bjork, 2011; McNamara & Healy, 2000). Though effortful in the short term, these 

desirable difficulties create conditions that lead to more robust long-term learning outcomes 

(Bjork, 1994; Roediger & Karpicke, 2006). In L2 vocabulary acquisition, writing tasks serve 

as a form of productive retrieval practice, and they have been shown to enhance retention more 

effectively than passive review (Barcroft, 2007; Webb, 2005). 

Moreover, the multimodal nature of writing engages visual, motor, and linguistic processes, 

creating more elaborate and distinctive memory representations of new vocabulary items 

(Perfetti & McCutchen, 2000; Longchamp et al., 2008). By combining the generation effect 

with dual coding, writing emerges as a powerful tool for vocabulary acquisition. Learners 

actively produce language while creating visual representations of words, strengthening 

memory traces through multiple cognitive channels. This multifaceted engagement with 

vocabulary significantly increases the likelihood of long-term retention and retrieval. 

Therefore, writing facilitates deeper cognitive processing and enhanced memory retention in 

L2 vocabulary learning by engaging learners in complex cognitive processes, introducing 

desirable difficulties, leveraging the generation effect, utilizing dual coding, and enhancing 

distinctiveness. These mechanisms collectively make writing a highly effective vocabulary 

acquisition and retention strategy, outperforming listening and repetition by demanding higher 

cognitive effort and engaging multiple sensory modalities. Consequently, writing leads to more 

robust and durable learning outcomes. 

 

5.8. Conclusion and Limitations 

The findings of this study demonstrate that writing is a more effective strategy for both recall 

and recognition of L2 vocabulary than listening and repeating. Writing engages learners in 

deeper cognitive processing, promotes active retrieval, and creates more distinctive memory 

representations, resulting in superior long-term retention. The significant improvements 
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observed in delayed recall and recognition tasks emphasize the importance of incorporating 

productive, multimodal activities like writing into language learning practices to optimize 

vocabulary acquisition and memory retention. In contrast, while listening and repeating offer 

some short-term benefits, they do not facilitate the same depth of processing or long-term 

retention as writing. Despite these robust findings, several limitations must be considered. First, 

the sample size in Experiment 2, which involved three conditions, could have been more 

significant in increasing statistical power and improving the generalizability of the results. 

Second, the increased cognitive load in the writing condition may have introduced variability 

in performance, particularly among participants with lower proficiency in Modern Standard 

Arabic (MSA), highlighting the need for future studies to account for individual differences. 

Another limitation lies in the lack of focus on individual cognitive differences, such as working 

memory or attention, which could have influenced the effectiveness of the different learning 

conditions. Lastly, repeated exposure to the same items across multiple testing intervals might 

have introduced learning effects independent of the conditions. Future research should address 

these limitations by increasing the participant pool, incorporating assessments of cognitive 

differences, and exploring the potential of combining writing with other active learning 

strategies to enhance vocabulary learning outcomes further. 

 

 

 

 

 

 

 

 

 

 



 
168  

Chapter 6. General Discussion 

This thesis conducted three experiments to assess the production effect (the PE), a memory 

benefit associated with producing information during encoding (by writing or repeating words 

aloud), in facilitating children's learning of unfamiliar vocabulary. This study examined several 

contextual factors, including the type of production method (listening, repeating, or writing), 

assessment tasks (recall vs recognition), linguistic background, age, and the delay before 

testing. The aim of this thesis was to investigate the role of production in the vocabulary 

acquisition process during second language learning. It focused on how learners associate 

unfamiliar Modern Standard Arabic (MSA) vocabulary with known words in English or other 

Arabic dialects (i.e., Yamani, Egyptian, Cairene, etc). This association is based on contextual 

learning strategies employed during the encoding phase. This thesis is not a comprehensive 

investigation into learning Arabic more broadly; rather, it focuses on the precise mapping 

of new lexical items within the existing linguistic knowledge of young MSA learners. This 

chapter will focus on the findings from Experiments 1 and 2, discussing the various factors that 

influenced MSA vocabulary acquisition, with particular emphasis on the role of production in 

enhancing learning and retention. 

To briefly summarise the results of the two studies:  Experiment 1 (Chapter 4) evaluated the 

effect of production on MSA word learning, with participants learning a list of 64 MSA words 

under two conditions: listening and repeating. Words were chosen to better control for factors 

like word difficulty and familiarity, ensuring a more focused investigation of the Production 

Effect (PE). This experiment also controlled the participants’ age, minimizing any potential 

influence on memory performance. Free recall and recognition tests occurred immediately, one 

week, and two weeks after learning. The findings show no significant difference between the 

learning conditions. 

Experiment 2 (Chapter 5) extended the investigation to children aged eight, examining the PE 

under three conditions: listen, repeat, and write. These children were chosen because they 

possess the advanced motor and cognitive skills required for writing words in Modern Standard 

Arabic (MSA) and have reliably developed writing abilities, which younger children may not 

have achieved to the same extent. This approach aimed to facilitate a more controlled 

investigation of writing as a production method. Therefore, this experiment offered a new 

approach by including a "write" condition alongside the existing "listen" and "repeat" 
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conditions. This inclusion addresses a critical gap in the literature on PE in children. While 

previous studies have explored various forms of vocal production, the influence of writing as 

a distinct production modality on vocabulary learning still needs to be examined in children's 

PE studies. The findings show that the "write" condition enhanced the distinctiveness and 

memorability of learned words. These findings highlight the significant role of writing in 

enhancing memory retention and underscore its relevance in learning vocabulary.  

In conclusion, the experiments provide valuable insights into the Production Effect and its role 

in second language vocabulary acquisition among children. While the results did not 

consistently show a significant advantage for production methods across all conditions, they 

shed light on the specific role of writing in vocabulary learning. These findings suggest that 

writing, as a production method, may offer distinct benefits for memory retention in specific 

contexts, highlighting the need for further investigation into its potential to enhance vocabulary 

acquisition. 

6.1. The Production Effect on Vocabulary Learning 

The findings show varied impacts of PE on vocabulary recall and recognition across 

immediate, one-week, and two-week delayed tests. In Experiment 1, there was no significant 

difference between the listening and repeating conditions regarding recall and recognition 

accuracy across immediate and delayed tests, indicating that neither condition provided a 

distinct advantage for retention over time. In Experiment 2, the writing condition outperformed 

both listening and repeating conditions, particularly in the two-week delayed tests, highlighting 

the durability of memory retention when words are written as opposed to only listened to or 

repeated aloud. Moreover, participants’ reaction times were significantly faster in delayed tests 

across all conditions, suggesting enhanced retrieval efficiency over time. 

6.1.1 The Null Effect of Production 

Experiment 1 investigated the production effect (PE) in learning Modern Standard Arabic 

(MSA) vocabulary among 6-year-old children. This age group was chosen strategically to 

control for cognitive abilities across participants and ensure a consistent baseline. However, 

the absence of a significant production effect in this study challenges the generalizability of the 

PE. It suggests that deeper processing through active production may not universally enhance 

memory retention, particularly in young learners or with certain types of linguistic material, as 

it was assumed in the children's PE literature. The observed interaction between learning 

conditions and memory outcomes indicates that the learning task design may have placed 
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excessive cognitive demands on participants during the production phase, potentially 

complicating memory consolidation. This aligns with the cognitive load theory (Sweller, 

1988), which posits that learning is impaired when working memory capacity is exceeded. In 

the context of young children learning unfamiliar Arabic vocabulary, the production task may 

have consumed the cognitive resources needed for effective encoding and consolidation. 

The null effect observed in this experiment, where no significant difference in memory was 

found between produced and non-produced items, underscores the variability and complexity 

inherent in the production effect. This finding resonates with other studies that have reported 

null effects in specific contexts. For instance, Hourihan and Smith (2016) found that in face-

name association tasks, producing only the name (and not the face) did not enhance recall, 

indicating that both elements needed to be produced for the effect to manifest. 

These results suggest that various factors, including participant characteristics, task design, and 

material properties, moderate the production effect. The complexity of Modern Standard 

Arabic for young learners may have played a crucial role in the observed null effect. The 

unfamiliarity of Arabic script and phonology for young learners can increase cognitive load, 

potentially overshadowing production benefits. This increased cognitive demand aligns with 

the findings of Yue et al. (2013), who demonstrated that the production effect can be attenuated 

when concurrent tasks tax cognitive resources. Furthermore, the developmental stage of the 6-

year-old participants may have influenced the results. The executive functions and working 

memory capacities of young children are still developing (Diamond, 2013), which may have 

limited their ability to benefit from the distinctiveness typically afforded by production, a key 

mechanism proposed by Dodson and Schacter (2001) in their distinctiveness account of the 

production effect. 

The null effect observed in this study also highlights the importance of considering the specific 

characteristics of the linguistic material being learned. Modern Standard Arabic, with its 

complex orthography and phonology, may present unique challenges for young learners. As 

Abu-Rabia (1997, 1999) discussed, many partially vowelized Arabic words are homographs, 

which can be read as different lexical items. This complexity may have interacted with the 

production task, potentially negating any benefits typically associated with the production 

effect. Additionally, the interaction between the production effect and serial position, as 

observed by Saint-Aubin et al. (2021) and Cyr et al. (2021), may have played a role in the null 

effect. These researchers found that produced items are less well recalled on the first serial 

positions than silently read items, while the reverse pattern is observed for the recency portion 
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of the curve. In the context of learning Arabic vocabulary, this interaction may have been 

further complicated by the unfamiliarity of the material. 

In conclusion, the null effect observed in this experiment with young children learning Modern 

Standard Arabic vocabulary underscores the need for a nuanced understanding of the 

production effect. It suggests that the effectiveness of production as a learning strategy may be 

contingent on factors such as age, linguistic complexity, and cognitive load.  

 

6.1.2 The Effect of Writing on Vocabulary Learning  

The observed pattern of results supports the notion that production methods that require a high 

degree of active engagement, such as writing, are advantageous for long-term vocabulary 

retention. Interestingly, the repeating condition’s relatively lower effectiveness than listening 

and writing underscores the importance of task complexity in enhancing PE. The findings 

suggest that merely repeating words aloud may lack the cognitive depth to yield durable 

memory traces, especially compared to the more integrative process involved in writing. 

MacLeod et al. (2010) suggest that stronger memory retention is achieved through encoding 

processes that engage multiple sensory modalities and involve deeper cognitive processing. In 

other words, memories are more likely to be retained when the information is processed in a 

prosperous, multisensory manner, requiring deeper thought and analysis. This perspective 

aligns with Paivio's Dual Coding Theory (1986), which posits that cognition involves two 

distinct but interconnected systems: one for processing verbal information and another for non-

verbal (imagery) information. The results of Experiment 2 corroborate this perspective, 

demonstrating that tasks demanding higher levels of cognitive engagement, explicitly writing, 

consistently yielded superior retention outcomes compared to more passive activities such as 

listening or simple repetition. This pattern of results supports the notion that deeper, more 

active processing leads to more robust memory formation and retention. The writing condition, 

which necessitates more significant cognitive effort in motor coordination, visual processing, 

and semantic elaboration, appears to create stronger memory traces than the comparatively less 

demanding tasks of listening or repeating. These findings can be interpreted through the lens 

of Dual Coding Theory. Writing engages both the verbal system (through linguistic processing) 

and the imagery system (through the visual and motor aspects of forming letters), potentially 

creating dual memory codes. This dual encoding may provide multiple retrieval pathways, 

enhancing retention and recall. Furthermore, these results support the Levels of Processing 
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Theory (Craik & Lockhart, 1972), which posits that deeper engagement with material, such as 

the cognitive and motor processes involved in writing, enhances retention more than shallower, 

surface-level processing like listening or essential repetition. The writing task likely promotes 

deeper semantic processing and elaboration, leading to more durable memory traces. 

While the literature on the Production Effect primarily addresses memory and the cognitive 

aspects, theories on vocabulary acquisition provide a rich context for understanding the 

Production Effect observed in this study. One theoretical framework particularly relevant to 

these findings is Transfer-Appropriate Processing (TAP) (Morris et al., 1977). TAP asserts that 

memory retrieval is optimized when the cognitive processes used during learning are aligned 

with those required during recall. In this study, the enhanced retention seen in the writing 

condition may be partly due to the alignment between the physical act of writing and the 

retrieval tasks used in the delayed tests, engaging visual and motor memory pathways. The 

relatively lower retention in the repeat condition, by contrast, might reflect a limited match 

between the task demands and the retrieval processes needed for recognition and recall, a 

finding echoed by Barcroft’s (2007) work on production tasks and cognitive load in vocabulary 

acquisition. According to Barcroft (2007), the relationship between production tasks and 

vocabulary acquisition is complex and influenced by cognitive load. Their study examined the 

effects of word and fragment writing during L2 vocabulary learning, finding that these tasks 

can sometimes interfere with lexical acquisition. Barcroft (2007) proposed that when learners 

are required to engage in output-based tasks (such as writing) during initial vocabulary 

learning, the cognitive resources devoted to the production process may detract from those 

available for form-meaning mapping. This aligns with the concept of limited processing 

resources in second language acquisition. Barcroft's findings suggest that the effectiveness of 

production tasks in vocabulary learning may depend on the learner's proficiency level, the 

complexity of the target words, and the specific stage of vocabulary acquisition. 

The differential impacts of the various production methods on delayed retention also support 

the TOPRA Model (Barcroft, 2015), which emphasizes the necessity of balancing semantic, 

structural, and mapping processes in vocabulary acquisition. The model proposes that extensive 

focus on one processing type, such as listening or repetition, may limit cognitive resources 

available for other aspects of learning. The writing condition in Experiment 2 required semantic 

and structural processing and added a motor element that deepened encoding in line with the 

TOPRA model’s prediction. This integrative task appears to optimize lexical input processing 
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by engaging multiple cognitive resources, thereby enhancing retention compared to less 

engaging tasks like repetition. 

Furthermore, the significant differences in reaction times and accuracy between immediate and 

delayed tests in the writing condition reflect Barcroft’s insights into Lexical Input 

Processing (2015), which argues that vocabulary acquisition benefits from varied and context-

rich tasks. As the findings indicate, the increased retention observed in the writing condition 

likely reflects the added cognitive and motor processing layers, reinforcing memory 

consolidation over time. 

Finally, an important consideration is the bilingual background of participants, as this may 

modulate the effects of various learning methods. The findings resonate with Multicompetence 

Theory (Cook, 2002), which suggests that bilinguals may activate multiple linguistic systems, 

influencing vocabulary learning strategies in an additional language. This theory posits that the 

knowledge of multiple languages creates a unique cognitive state that differs from that of 

monolinguals, potentially affecting how new linguistic information is processed and stored. 

The delayed retention improvement observed in the writing condition could be linked to 

participants' heightened awareness of cross-linguistic differences when encountering new 

vocabulary in a non-native language, such as Modern Standard Arabic. Bilinguals often 

demonstrate enhanced metalinguistic awareness, which may lead to more analytical 

approaches to language learning. When engaging in writing tasks, these learners might be more 

attuned to the subtleties of the new language, comparing it with their existing linguistic 

knowledge. This aligns with studies on bilingual processing, where cross-linguistic cognitive 

engagement, mainly through writing, enhances retention by fostering multiple connections to 

lexical items (Wu & Thierry, 2010). Writing may activate the target language and the learner's 

other known languages, creating a rich network of associations. This multi-layered processing 

could contribute to stronger memory traces and more effective retrieval paths. Moreover, the 

bilingual advantage in executive functions, such as cognitive flexibility and inhibitory control 

(Bialystok et al., 2012), may affect how these learners approach different vocabulary learning 

tasks. The writing condition, being more cognitively demanding, might better leverage these 

enhanced executive functions, leading to more effective encoding and subsequent retention of 

new vocabulary. It is also worth considering that bilinguals' experience with different writing 

systems and orthographies could influence their performance in the writing condition. 

Depending on the participants' language background, participants might find certain aspects of 
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the MSA script more or less challenging, potentially affecting the cognitive resources allocated 

to the task and, consequently, the strength of the formed memories. 

In essence, the findings underscore that tasks involving higher cognitive engagement, such as 

writing, promote stronger memory retention in vocabulary learning. This aligns with theories 

highlighting the role of multisensory and deeply processed encoding, such as Dual Coding 

Theory and Levels of Processing. The Production Effect appears particularly potent when tasks 

integrate visual, motor, and semantic elements, as seen in the writing condition, which likely 

created dual memory codes and facilitated multiple retrieval pathways. Furthermore, the 

bilingual background of participants may enhance these effects, as their heightened 

metalinguistic awareness and cognitive flexibility support more analytical and durable learning 

outcomes. 

Taken together, these findings suggest that the Production Effect's efficacy in vocabulary 

learning may depend on the cognitive demands of the task and the learner's linguistic 

background. Active engagement through writing, which incorporates both multisensory and 

cognitive processes, appears beneficial for retention, as demonstrated in the increased memory 

durability in delayed tests. These results highlight that task complexity and the depth of 

processing play central roles in memory formation. At the same time, bilingual advantages, 

such as enhanced metalinguistic awareness and cognitive flexibility, may further amplify 

retention. Thus, the Production Effect in vocabulary learning seems most effective when tasks 

are sufficiently engaging to facilitate robust encoding, especially in learners with complex 

linguistic backgrounds. 

 

6.2. Assessing Testing and Retention Intervals 

6.2.1. Comparison of Recall and Recognition Tests in the Production Effect 

The differentiation between recall and recognition in studying the production effect is vital 

because it can illuminate the specific aspects of memory that production enhances. Recall tasks 

require participants to retrieve information without the aid of cues, often tapping deeper into 

memory storage and relying heavily on the ability to access and reconstruct past experiences 

or learned information. In the context of the production effect, recall tasks can be particularly 

expressive, demonstrating how effectively a word or concept has been encoded through 

production (e.g., speaking or writing). Enhanced recall in production conditions suggests that 
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the act of producing information makes it more distinct in memory, potentially through the 

creation of unique neural or cognitive traces (Krishnan et al., 2017; Candry et al., 2020; Endres 

et al., 2020; López Assef et al., 2023). 

Recognition, conversely, presents participants with cues, requiring them to determine whether 

they have seen these cues before. This task relies more on familiarity and less on the ability to 

access detailed memory traces (McDaniel & Einstein, 1993; Cox & Shiffrin, 2017). In studies 

of the production effect, recognition tasks can reveal whether producing information increases 

the general feeling of knowing or familiarity without necessarily enhancing the ability to recall 

specifics without cues (Bodner et al., 2016; Zrompa et al., 2018). 

This pattern is particularly evident in studies employing mixed-list designs, where the 

production effect is significantly more pronounced for recall than recognition within the same 

list (Landauer & Bjork, 1978). This suggests that production influences memory beyond a 

simple familiarity boost, which primarily benefits recognition. While recall typically demands 

deeper cognitive processing and the generation of more detailed memory traces, recognition 

relies more on surface-level familiarity. Therefore, the unique neural or cognitive traces created 

by production may facilitate the retrieval processes required for recall more than the 

familiarity-based processes used in recognition. This differentiation explains why a boost for 

recall due to production does not automatically translate to a boost for recognition, as observed 

in some studies. In Experiment 2, however, the reverse pattern was evident, with more 

significant differences emerging under recognition than recall. This suggests that, in certain 

contexts, production may impact familiarity-based processes more strongly, enhancing 

recognition rather than recall. 

This distinctiveness effect, significant for recall tasks, could explain why the production effect 

is generally more significant for recall than recognition (MacLeod & Bodner, 2017; Rumbaugh 

& Landau, 2018). The distinctiveness provided by production makes the encoded information 

more accessible during recall tasks, which require detailed memory traces, rather than 

recognition tasks, which rely on familiarity. 

In the current thesis, these assumptions were tested in experiments 1 and 2 to explore whether 

the production effect is more pronounced for recall due to its influence on distinctiveness. 

Utilizing both types of tasks in research on the production effect allows for a comprehensive 

understanding of how production influences different layers of memory. This dual approach 
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can help delineate whether the benefits of production are more about creating distinct, durable 

memories or enhancing a general sense of familiarity, each of which might be more beneficial 

in different contexts. 

The results of Experiment 1 showed that the accuracy rates in recall tasks were similar across 

all testing times, indicating no significant advantage of the "repeat" condition over the "listen" 

condition for recall tasks. This outcome suggests that producing the word aloud did not 

significantly enhance the ability to recall the word from memory more than merely listening to 

it. In contrast, for recognition tasks, while the overall accuracy improved over time for both 

conditions, the "listen" condition showed increasing accuracy rates at the delayed test points 

relative to the repeat condition. This implies that the words heard have been encoded more 

deeply or retained better over time, possibly due to lower cognitive load than the production 

condition, as discussed in the previous section.  

In Experiment 2, the results show significant differences in performance based on the learning 

condition. For recall tasks, the 'write' condition consistently outperformed the 'listen' and 

'repeat' conditions across immediate, one-week, and two-week delayed tests. Notably, children 

in the 'write' condition demonstrated significantly higher recall accuracy, particularly in the 

two-week delayed test. In contrast, the recognition tasks show that while all conditions improve 

performance over time, the 'repeat' condition was particularly effective immediately after 

learning, with children responding more quickly and accurately than in the other conditions. 

However, as time progressed, the 'write' condition demonstrated the highest accuracy in the 

two-week delayed recognition test, suggesting that writing may support retention and precise 

word recognition under testing conditions. This progression aligns with the notion that 

enhanced recall typically facilitates improved recognition, given that recognition is generally 

considered a less demanding cognitive task. As previously discussed, these findings imply that 

writing as a production activity can significantly strengthen recall and recognition of newly 

learned words, likely due to the additional cognitive processes engaged during writing, such as 

deeper semantic and phonological encoding.  

Taken together, these findings highlight the distinct effects of production on recall and 

recognition. Writing consistently enhanced recall across all intervals, particularly over longer 

delays, suggesting that it strengthens memory by making information more distinctive and 

durable. Repeating provided an initial advantage for recognition, but writing ultimately led to 

the highest accuracy at delayed intervals, indicating that writing supports familiarity and 
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distinctiveness. Overall, these results show that recall benefits most from deep, distinct memory 

traces, while recognition can be improved by familiarity-based processes.  

 

6.2.2. Repeated Testing and Evaluating Vocabulary Learning: 

The overall results from both experiments demonstrate improved performance in delayed tests 

(one-week and two-week intervals) compared to immediate tests, underscoring the efficacy of 

repeated testing in enhancing vocabulary learning and retention. This section emphasizes the 

role of repeated testing across conditions and its impact on memory consolidation in vocabulary 

acquisition contexts. 

Research has consistently shown that repeated testing significantly enhances learning outcomes 

and retention, making it an essential tool for vocabulary acquisition. For instance, Karpicke 

and Roediger (2008) found that repeated retrieval yields stronger long-term retention than 

repeated studying, highlighting how retrieval, rather than mere exposure, consolidates 

information more effectively in memory. This effect has direct implications for vocabulary 

studies, where repeated retrieval of words deepens word knowledge, and fosters recall and 

recognition over time (e.g., Barcroft, 2004). 

In Experiment 1, children's recognition accuracy showed improvement over time. In the 'listen' 

condition, accuracy increased from 64.0% (SD = 48.0) in the immediate test to 81.8% (SD = 

38.5) in the two-week delayed test, while the 'repeat' condition improved from 65.1% (SD = 

47.6) to 72.8% (SD = 44.5) over the same period. This improvement suggests that incorporating 

retrieval practice with spaced intervals can enhance retention by promoting deeper encoding 

and facilitating retrieval over extended periods. Notably, the listening condition demonstrated 

a more pronounced improvement, indicating that listening may contribute to more robust long-

term retention in this context. Although these changes were observed, the statistical analysis 

indicated that they did not reach a level of significance, thus limiting the strength of conclusions 

about the testing effect. 

In Experiment 2, the 'write' condition yielded even greater gains in accuracy over time. Recall 

accuracy in this condition improved from 53.1% (SD = 49.9) in the immediate test to 65.5% 

(SD = 47.5) in the two-week delayed test. Recognition accuracy showed a significant increase, 

rising from 76.6% (SD = 42.3) in the immediate test to 91.8% (SD = 27.4) in the delayed test 

(p < 0.001). These findings underscore the role of the 'write' condition in enhancing both 
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immediate and long-term retention, supporting the testing effect principle, which posits that 

retrieval strengthens memory when practiced over intervals. 

Writing seems to benefit from both the production effect and spaced retrieval practice, 

illustrating that varied engagement with vocabulary—through semantic, phonological, and 

orthographic encoding—enhances retention more effectively than listening or repeating alone. 

This pattern aligns with Butler's (2010) findings that repeated testing outperforms repeated 

studying, promoting not only retention but also the transfer of knowledge to new contexts, a 

critical aspect of vocabulary acquisition. 

However, the optimal delay length for testing is a crucial aspect to consider. While some delay 

between learning and retrieval reinforces memory, excessive delay can lead to forgetting, 

reducing the benefits of repeated testing. Research suggests that one to two-week delays 

enhance retention and recall, but extending the interval too long without intermediate retrieval 

can lead to substantial memory decay (Karpicke & Roediger, 2008). In the current studies, the 

one-week and two-week delayed tests effectively supported memory retention, as recognition 

and recall scores improved over time. This suggests that appropriately spaced intervals—such 

as those applied in Experiment 1 and Experiment 2—are essential for consolidating vocabulary 

into long-term memory. 

Therefore, incorporating repeated testing at appropriate intervals provides continuous memory 

reinforcement, making it more durable and facilitating better retention than other learning 

strategies. As Butler (2010) emphasized, this interval-based approach strengthens memory 

traces and enhances knowledge transfer, demonstrating that strategically spaced retrieval 

intervals are crucial for optimizing vocabulary acquisition. 

In conclusion, repeated retrieval and delayed testing emerge as powerful facilitators of 

vocabulary learning, promoting retention and incremental acquisition. These findings have 

significant implications for educational practice, where implementing delayed retrieval 

assessments could optimize vocabulary retention and support students in achieving more 

robust, long-term comprehension. By strategically using spaced retrieval intervals, educators 

can encourage deeper processing and better knowledge retention, aligning with the testing 

effect principle to ensure that learned information remains accessible and applicable over time. 
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6.3. Practical Implications and Applications 

This thesis has examined the production effect (PE) within Modern Standard Arabic (MSA) 

learning, shedding light on the importance of writing on L2 language acquisition among 

bilingual children. The findings contribute to our understanding of the production effect in 

language learning. This knowledge can be valuable for future research on language learning 

mechanisms and may ultimately inform the development of practical language instruction. 

The superiority of the "write" condition observed in Experiment 3 underscores the benefits of 

integrating writing into language learning activities. Writing engages multiple cognitive 

processes, including semantic, phonological, and orthographic integration, leading to deeper 

cognitive processing and more durable learning outcomes. This finding is consistent with Dual 

Coding Theory posited by Paivio (1986), which suggests that information processed through 

both verbal and non-verbal channels enhances memory retention. Language instructors can 

incorporate writing exercises into their curriculum to enhance vocabulary retention. For 

instance, students can be encouraged to write sentences or short paragraphs using new 

vocabulary words, which will help reinforce their learning through dual coding processes. 

However, it is essential to note that these strategies' effectiveness depends on the student's age 

and developmental stage, as younger children may still need to fully develop the cognitive 

abilities required to benefit from these writing exercises. 

Additionally, research should examine the effectiveness of combining different learning 

modalities in language instruction, such as auditory, visual, and kinesthetic. Understanding how 

these modalities interact and support each other can help educators design more comprehensive 

and effective language learning programs. 

In conclusion, the findings of this thesis provide valuable insights into the production effect in 

language learning, highlighting the importance of age-appropriate instruction, task complexity, 

contextual cues, and the integration of writing activities. However, further research is needed 

to complement these findings and explore the optimal use of writing in language teaching 

methods. This ongoing research will ultimately contribute to developing more effective and 

evidence-based language instruction strategies. 
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6.4. Limitations and Future Directions  

Besides specific limitations mentioned in experimental chapters, several general limitations of 

this research should be addressed in future studies. This section will provide an overview of 

the limitations encountered in the current thesis and propose future research directions. The 

focus areas will include data collection methods, participant diversity and language 

background, training materials, and experimental design. Recommendations for refining these 

aspects will be discussed to enhance the understanding of language learning processes and 

improve educational strategies for L2 learners. 

6.4.1. Methodological Limitations 

A notable limitation across all three studies is the lack of a control group to provide a baseline 

for direct comparison. The initial research objective was to employ eye-tracking to investigate 

how production influences memory and learning in a second language (L2), focusing on 

children's real-time processing. However, the COVID-19 pandemic led to a necessary shift in 

methodology from an in-lab eye-tracking setup to a laptop-based forced-choice task. This 

adaptation, while focusing on recognition accuracy and response time, significantly diverges 

from the original design. 

Without a control group, the studies lack a definitive point of reference to isolate the effect of 

production on memory and learning outcomes, which limits the ability to conclude with 

certainty the extent of production’s impact. Additionally, while the current design effectively 

integrates recognition accuracy and response time, a more controlled baseline comparison 

would allow a more explicit interpretation of how production influences response times in 

recognition tasks. Consequently, while these findings contribute valuable insights into the 

relationship between production and L2 learning, the absence of a control group limits the 

precision with which we can attribute observed effects solely to the production component. 

Future studies incorporating a control group are essential for validating these findings and 

offering more granular insights into the unique role of production in enhancing L2 recognition 

and response efficiency. 

6.4.2. Challenges in Data Collection with Children Populations 

Several challenges were encountered in recruiting and collecting data from child participants. 

To engage the children and mitigate potential reluctance, the study was framed as a fun game 

where they could "defeat the computer." Despite this effort, convincing the children and their 
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parents of the study's appeal proved difficult. Many children expressed boredom or hesitation, 

exacerbated by the frustrations of their parents, who were tasked with explaining the game and 

assisting without direct interference. These difficulties were compounded by practical 

challenges, such as accommodating various scheduling preferences, including early morning 

sessions. Additionally, some families expressed discomfort with instructions provided via 

Zoom, necessitating alternative methods of communication and support. These experiences 

underscore the complexities of conducting research with young participants, particularly in a 

remote setting during a pandemic (Appendix 6). 

In Experiments 1 and 2, the procedure required approximately one hour to cover all phases, 

including training, learning, and testing, on the first day. This extended duration posed 

significant challenges in maintaining the children's attention and engagement throughout the 

session. The length of the session may have led to increased anxiety or stress for some 

participants, further complicating the data collection process. Future studies aiming to collect 

data with children should consider breaking the session into shorter, more manageable 

segments spread over multiple days to reduce fatigue and maintain engagement. Incorporating 

more interactive and varied tasks could help sustain children's interest. Flexibility in scheduling 

and using engaging, child-friendly communication tools are crucial for accommodating the 

needs of young participants and their families. Addressing these limitations can enhance the 

reliability and validity of data collected in research settings with children. 

 

6.4.3. Language Background 

The participants in the present experiments represented diverse linguistic backgrounds, a 

variable extensively explored in second language (L2) acquisition research. No significant 

differences in Modern Standard Arabic (MSA) learning emerged in the pilot study based on 

participants' linguistic backgrounds. However, Experiments 1 and 2 concentrated on 

multilingual learners whose dominant language was English, and within these experiments, 

knowledge of Arabic dialects did not significantly influence MSA acquisition. This outcome 

contrasts with previous research that emphasizes the role of related dialectal or language 

knowledge in shaping L2 learning processes (Jarvis & Pavlenko, 2008). In this study, while 

dialectal Arabic did not seem to affect MSA acquisition in this specific group, further 

investigation is necessary, particularly in learners for whom Arabic is the dominant language. 
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Future research should investigate the influence of Arabic dialects on MSA acquisition across 

a more comprehensive array of linguistic backgrounds. Learners who have grown up speaking 

an Arabic dialect may exhibit distinct acquisition patterns compared to those without such a 

background. The structural overlap between MSA and particular Arabic dialects is a plausible 

explanation for this variability. For instance, some dialects, such as Gulf Arabic and specific 

variants of Levantine Arabic, display substantial phonological and syntactical similarities with 

MSA (Benmamoun, 2000). This overlap may facilitate knowledge transfer, accelerating MSA 

acquisition. Conversely, dialects that differ significantly from MSA, such as North African 

varieties (e.g., Moroccan or Algerian Arabic), may introduce interference, complicating the 

acquisition of MSA due to conflicting grammatical and phonological patterns (Boussofara-

Omar, 2006). 

Recognizing the role of dialectal Arabic in MSA learning is crucial for designing targeted 

pedagogical strategies. Learners whose dialects closely align with MSA may benefit from 

instructional methods that build on their existing knowledge, focusing on points of convergence 

and reducing the need for explicit instruction of overlapping structures. Conversely, learners 

from dialects more divergent from MSA may require concentrated instruction on the areas of 

most significant disparity, particularly complex grammatical features such as verb morphology, 

sentence structure, and the use of definite and indefinite articles, which vary considerably 

across dialects. 

Additionally, learners from dialectal Arabic backgrounds may differ in their exposure to formal 

MSA, especially in educational systems where MSA is introduced at varying stages. For 

example, learners from regions where MSA serves as the medium of instruction from an early 

age may exhibit different learning trajectories than those who primarily encounter MSA 

through media or in formal contexts. This factor may account for some of the variability 

observed in MSA learning outcomes. 

Although this study focuses on MSA acquisition among specific learner groups in the UK, the 

generalizability of these findings could be enhanced by examining other multilingual contexts. 

Including L2 learners from a broader spectrum of linguistic and cultural backgrounds would 

provide valuable insights into how prior knowledge of structurally related languages impacts 

the production effect and overall language learning. For example, future research could explore 

how learners of European languages, such as French or Spanish, languages that share numerous 

cognates and phonological features, perform in production-based tasks. These similarities 
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might facilitate vocabulary acquisition and pronunciation, thereby reducing cognitive load and 

enhancing memory retention (Odlin, 1989). 

Moreover, studying learners immersed in Arabic-speaking countries could yield important 

insights into how immersion in a target language environment interacts with L2 learning 

processes, particularly regarding memory consolidation and the production effect. Immersion 

offers continuous, rich input, which has been shown to enhance phonological and syntactic 

accuracy in L2 learners (Doughty & Long, 2003). Through regular exposure to and use of MSA 

in authentic contexts, learners may internalize phonological patterns more effectively, 

lessening their dependence on L1 phonology and improving both pronunciation and recall of 

newly acquired words. 

In conclusion, while the current findings did not demonstrate a significant impact of dialectal 

Arabic on MSA learning, this does not negate the possibility of dialectal influence under 

different learning conditions or among learners with varied linguistic backgrounds. 

Understanding how dialectal variation interacts with L2 acquisition, particularly in immersion 

contexts or among a more diverse range of learners, will be critical for future research. These 

findings also have significant implications for language pedagogy, suggesting that more 

individualized approaches considering learners' linguistic backgrounds may be necessary to 

optimize L2 learning outcomes. 

6.4.4. Age of Acquisition 

One limitation of the present study is the lack of consideration for the age of acquisition (AoA) 

factor. While age was included as a factor, the specific age at which participants began learning 

Modern Standard Arabic (MSA) was not considered. Research indicates that AoA can 

significantly impact language acquisition and production, influencing vocabulary retention and 

phonological development (Ellis & Morrison, 1998; Gierut & Morrisette, 2011). Including 

AoA as a variable could provide deeper insights into the relationship between vocabulary 

acquisition and learning outcomes in MSA. Future studies should incorporate a detailed 

language background questionnaire to gather information on when participants began learning 

Arabic. This addition would allow for a more nuanced analysis of how early exposure to the 

language affects subsequent learning and proficiency, thereby enriching our understanding of 

the critical factors contributing to successful language acquisition. 
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6.4.5. Writing and Spelling Challenges in MSA Training Materials 

In experiment 2, writing was used as a production technique without focusing on spelling 

difficulties faced by L2 learners of Modern Standard Arabic (MSA). The assumption was that 

participants could easily pronounce the words based on their proficiency levels. However, it 

became clear that learners encountered specific challenges, such as accurately writing and 

spelling MSA words. Writing in MSA is challenging due to its complex script and the 

differences between spoken dialects and the written standard. To assess accuracy in Experiment 

2, we defined correct responses as those in which participants demonstrated orthographic 

accuracy measured by how closely the participants' written responses matched the target words 

in MSA. This ensured that written components of MSA proficiency were considered when 

evaluating participant performance. Learners may struggle with MSA's orthographic rules, 

which are often more complex than those of their native languages or dialects. This gap in the 

training materials likely contributed to difficulties in accurately recalling and writing MSA 

words. Future studies should focus on spelling and orthographic rules in writing tasks for L2 

learners of MSA. Training materials could include explicit instruction on common spelling 

patterns, practice exercises, and feedback to help learners correct errors. Phonetic training 

alongside writing tasks could also help learners understand the relationship between sounds 

and their written forms in MSA. Additionally, increasing exposure to written Arabic through 

reading and writing activities can improve proficiency. These activities should gradually 

increase complexity to build learners' confidence and competence in recognizing and 

producing written MSA. Addressing these challenges in future research will enhance the 

learning experience and outcomes for L2 learners of MSA. By refining study designs to include 

a comprehensive focus on spelling, orthographic rules, and phonetic training, educators can 

better support learners in overcoming writing difficulties, leading to improved language 

acquisition and retention. 
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Chapter 7.  Conclusion 

This research explored the production effect (PE) as an approach aimed at enhancing 

vocabulary learning. It focused on the verbal or written production of words to facilitate and 

deepen the learning process. The study evaluated the distinct impact of production versus non-

production methods on children's second language acquisition, underscoring the necessity of 

adapting instructional strategies to account for differences in age and cognitive ability to 

optimize learning outcomes. 

Learning new words in children is influenced by various factors, including the production 

effect on word recognition (Zamuner et al., 2017). Research on this effect presents mixed 

findings. Some studies have demonstrated a positive impact, notably improved memory for 

spoken words in children aged 5-10 (Pritchard et al., 2019; Icht & Mama, 2015), while others 

have reported mixed or null results (Zamuner et al., 2018;  López Assef et al., 2021). These 

inconsistencies suggest that the effectiveness of the production effect may be moderated by 

factors such as age, the type of stimuli (words vs. objects), and the experimental design (e.g., 

mixed vs. blocked presentation of items). Although evidence for the production effect in 

children exists, its robustness and influence on the durability of learning remain unclear. 

The mechanisms underlying word learning evolve as children grow. Early word production 

may precede the formation of phonological categories, suggesting a progression from holistic 

word learning to more structured phonological acquisition (Vihman, 2016). Furthermore, 

children can learn novel words through environmental cues, such as overhearing 

conversations (Akhtar, 2005). This demonstrates the significance of external factors in word 

acquisition, which further complicates the role of the production effect in isolated learning 

tasks. 

Experiment 1 investigated the Production Effect (PE) with an expanded set of 64 Modern 

Standard Arabic (MSA) words, accounting for age and language background. Six-year-old 

bilingual children learned the words in either a listen or repeat condition. Tests were 

conducted immediately, one week later, and two weeks later. Although delayed tests showed 

overall improvement across both groups, no significant production effect was observed. 

Experiment 2 extended the investigation by incorporating a writing condition, comparing it to 

listening and repeating. The results revealed that the "write" condition yielded superior 

performance, particularly in delayed recall tests. Writing appears to engage more 
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comprehensive cognitive processes, including semantic, phonological, and orthographic 

integration, aligning with Paivio's Dual Coding Theory (1986). According to this theory, 

cognition involves two distinct channels for processing information—verbal and non-

verbal—and writing activates both channels simultaneously. This multimodal engagement 

strengthens memory retention by providing multiple retrieval pathways, which enhance the 

durability of learning over time, particularly in delayed tests. 

In the context of language learning, the integration of visual (orthographic) and motoric 

(writing) tasks observed in the "write" condition supports deeper cognitive processing, leading 

to more durable learning outcomes. The multimodal nature of writing aligns with the 

theoretical framework of Dual Coding Theory, which posits that engaging verbal and non-

verbal systems creates a more prosperous and interconnected cognitive representation. This 

finding suggests that writing not only aids in immediate learning but also significantly 

contributes to long-term retention, further supporting Paivio's theory that multiple cognitive 

pathways enhance memory resilience. 

Taken together, these findings demonstrate that the production effect (PE) is influenced by a 

confluence of factors, including cognitive ability, task complexity, and the contextual 

environment in which learning occurs. Age and cognitive development play pivotal roles in 

determining how effectively production enhances learning, with older children demonstrating 

better memory retention and a greater capacity to handle more complex tasks. Additionally, 

the type of stimuli (words vs. objects) and experimental design (mixed vs. blocked 

presentation of items) moderate the efficacy of PE. Contextual factors, such as the clarity of 

definitions, the visual context, and the relevance of words to prior knowledge, also 

significantly impact word acquisition. Writing, in particular, strengthens memory retrieval, 

leading to more comprehensive vocabulary retention through a multifaceted approach. 

In light of these findings, several recommendations can be made. First, educators should 

incorporate active learning strategies, including interactive activities, multimedia integration, 

and experiential learning, into vocabulary instruction. These strategies cater to various 

learning styles and enhance the retention and retrieval of new vocabulary. Introducing 

desirable difficulties, such as writing exercises, can also improve retention, particularly for 

older children. Managing cognitive load is critical to ensure that students are not overwhelmed 

by task demands, and the use of writing as a learning tool should be encouraged, as it engages 

multiple cognitive processes that support long-term retention. Finally, instructional 

approaches should be tailored to children's developmental stages, ensuring that learning 
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strategies are aligned with their cognitive and linguistic capacities. 

To conclude, this research highlights the complexity of the production effect in vocabulary 

acquisition, emphasizing the role of multiple cognitive and contextual factors. Future research 

should explore how these factors interact in diverse learning contexts to refine educational 

practices further and advance our understanding of cognitive processes in language learning. 
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Appendix 2. Participants’ Information Sheet 

 

Project Title: The Production Effect on the Acquisition of Arabic Language 

Department of English Language and Linguistics 

University of Birmingham, Edgbaston 

 

Researchers 

                                 Nouf Alharbi  

                                 Dr Gareth Carrol  

                                 Dr Bene Bassetti   

 

Thank you for taking an interest in this project which aims to understand how children learn 

language. More specifically, I am interested in whether children will learn a language better 

when they speak it out loud or write it, and what will help them remember what they have 

learned.  

 

The project involves one visit in which the children will play a vocabulary game for 20 

minutes. Due to the COVID-19 pandemic, it may be necessary to complete the study using 

ZOOM (video chat software).  

 

If the session takes place in person, your child will be introduced to a vocabulary game on the 

computer. They will hear a word, then be asked to either not respond, say it out loud or write it 

down. Later, they will be asked which of the words they can remember by showing them 

pictures. During this, their eye movements will be recorded (a camera will record what they 

look at on the computer screen). During the visit, I will bring all of the equipment necessary 

with me, including a laptop and some toys (LEGO bricks) for the children to play with midway 

through the session. I will be present during all play sessions, and a teacher will be waiting 

outside the classroom, so the child is not distracted with her presence. If the session is 
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conducted online via Zoom, their eye-movements will not be recorded; however, the Zoom 

session will be recorded on the researcher’s secured laptop. During the session, I will provide 

an online game for the children to play with midway through the session. I will be present 

during all play sessions, and your presence should not be close to your child, so the child is not 

distracted. However, you must remain close to supervise your child at all times of the study. 

 

Your child’s name will not be recorded, and all children will be assigned a code number so that 

we can analyze the data.  Please keep this ID Code in case you decided to withdraw from the 

study.  Any personal information provided in the questionnaire will not be published in a way 

that will identify any of the participants. The data will only be accessible by myself, my 

supervisors, Dr Gareth Carrol, and Dr Bene Bassetti, and the marker of this project. The 

anonymized data collected in this project will be used in the researcher’s PhD thesis, and may 

also be used in the future, including in published work. For you and the children's participation 

you will receive no direct compensation. However, a summary of results will be available to 

you and to the School on request. Your participation is voluntary, and you have the right to 

withdraw your consent or remove your child from the study at any time without any penalty. 

You and your child have the right to refuse to do particular tasks, and if your child decides not 

to complete the study then his/her data will not be used. You may decide to withdraw your 

child’s data for up to two weeks following the date on which the study is completed. Please 

email the researcher if you wish to do this. It is also your right to ask questions or for 

clarifications before agreeing to take part in this study, or before the study begins. 

 

 

 

 

 

 

 

 

 



 
270  

Appendix 3. Consent Form 

Project Title: The Production Effect on the Acquisition of Arabic Language 

Department of English Language and Linguistics 

University of Birmingham, Edgbaston 

Researchers 

                                 Nouf Alharbi  

                                 Dr Gareth Carrol  

                                 Dr Bene Bassetti   

Participant Details 

 

Child’s name: 

Parent/Guardian’s name: 

 

Contact telephone number: 

 

By signing below, you indicate that you have read and understood the project information 

sheet. Please tick the following boxes to indicate your consent: 

 

I have explained to my child about the project and they agree to participate.  ☐ 

 

I agree to allow my child to participate in this project. ☐ 

 

I have been given the opportunity to ask questions about the project.  ☐ 

 

I understand that data from this session will be recorded. ☐ 

 

I have been fully informed about the study in the form of the participant information sheet and 

the contact details of researcher(s).  ☐ 

 

I understand that my taking part is voluntary. I can withdraw from the study within 14 days 

from participating in the study, or when the child decides not to complete the game. I do not 

have to give any reasons for why I no longer want to take part. ☐ 

 

I understand that my data is and will remain anonymous, and that anonymized data may be 

used as part of a future scientific publication or shared with third-party researchers.  ☐ 

 

 

_______________________                                          _______________________ 

Signature of parent/ guardian                                             Signature of researcher                  
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Appendix 4. Language Background Questionnaire 

 

 

ID number:…………… 

 

 

• Are you the ☐ parent or ☐ caretaker of the child for whom you are completing this 

survey? (please select one) 

Email: ………………………………………………… 

• What is your child’s gender?  

☐ Male 

☐ Female 

☐ Non-binary 

☐ Other (please specify): ……………………………… 

• What is your child’s date of birth? ……….. / …………. /  …………… 

Day     Month      Year     

• What is your child’s current grade in the British school? ………………. 

• What is your child’s current grade in the Arabic school? ………………. 

• What are some reasons why your child should learn Arabic? 

         1. ……………….……………….………………. 

         2. ……………….……………….………………. 

         3. ……………….……………….………………. 

• How many hours per week does your child speak in Arabic? ………………… 

• How many hours per week does your child watch TV in Arabic? ………………… 
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☐ Yes 

☐ No 

• If yes, please describe it: ………………………………………………………… 

 

• Was this language difficulty diagnosed by a speech and language therapist? 

 

☐ Yes 

☐ No 

 

• Has your child ever attended speech and language sessions? 

  

☐ Yes 

☐ No 

• If yes, what was the duration of the sessions (e.g. the number of weeks attended)? 

 

………………………………………… 

 

• Is your child in a special education class at school? 

 

☐ Yes 

☐ No 

• If yes, what type of class? .............................................................................. 

 

Thank you for your participation! 
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Appendix 6. A Report on Emotional Effects on Parents' Motivation and Learners' 

Engagement (Appeared in BAAL Newsletter (P.31)) 

 




