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Abstract 

This study sheds light on the effect of bilingualism on working memory performance. It aims to 

investigate whether bilingual speakers have an advantage over monolingual speakers in 

performing visual-spatial working memory tasks. The present study attempts to be a contribution 

to the discussion of how working memory performance is affected by bilingualism. It tries to find 

out whether Arabic-English bilingual speakers have advantages over Arabic monolingual speakers 

in performing visual-spatial working memory tasks. Two experiments were conducted to test the 

working memory performance of bilinguals and monolinguals by using verbal and non-verbal 

tasks. The two measures were completed online; the non-verbal measure involved a picture 

memorization task, whereas the verbal measure involved word retrieval. Eighty female college 

students voluntarily participated in the study. Half were Arabic-English bilinguals, and the other 

half were Arabic monolinguals. Both groups were divided into two subgroups; half performed a 

non-verbal working memory task, and the other half participated in a verbal working memory task. 

The results showed no advantages for bilinguals in the picture memorization task. However, a 

bilingual advantage was found in the verbal working memory task in which bilingual speakers 

performed better in word retrieval compared to monolingual speakers. The findings indicate a 

positive effect of bilingualism on working memory performance, particularly in the visual-spatial 

component. 
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Introduction 
 Working memory plays an essential role in language comprehension. The relationship between 

comprehension and working memory was first presented and discussed by Baddeley and Hitch (1974). A 

working memory system allows human beings to hold and manipulate any information in their minds, 

depending on the person’s capacity. Working memory is described as a cognitive system that involves the 

temporary storage of information processed during language comprehension (Baddeley, 2003).  

A working memory model was divided into multiple components. These components are 

the central executive, the phonological loop, the visuospatial sketchpad, and the episodic buffer 

(Baddeley and Hitch, 1974). Each component of the model involves a particular function for 

information processing. The central executive functions as a control system allocating the 

information to subsystems; those subsystems are the phonological loop and the visuospatial 

sketchpad.  

The phonological loop is considered to be the primary component of working memory. It 

is responsible for keeping and preserving spoken information. On the other hand, the visuospatial 

sketchpad is responsible for keeping and preserving visual-spatial information. Moreover, the 

episodic buffer, which was presented as an additional subsystem, is a capacity system that is limited 

and depends on storing information temporarily; it is more concerned with binding information 

together into episodes (Baddeley, 2003). 

The focus of the current study is on the visuospatial component of working memory. As 

stated by Baddeley (2003), this working memory component serves as a subsystem that integrates 

the visual and spatial information into one representation that is temporarily stored and manipulated 

in mind. Baddeley (2012) reviewed the working memory model, explicitly discussed its 

components, and made distinctions in terms of functioning. He also shed light on different studies 

which suggest that memory stores the information visually for only two seconds; other studies 

indicate that memory retains the data for a time ranging up to 30 seconds, considering any 

disruption. Nevertheless, it depends on the information processing task.  

The visual-spatial component of working memory was separately discussed in terms of 

visual short-term memory and spatial short-term memory (Baddeley, 2012). The visual short-term 

memory was tested by Baddeley and Phillips, as cited in Baddeley (2012). They presented a 

stimulus that was either unchanged or slightly changed. They asked the participants to answer 

whether it was the same or different to investigate their visual memory retention over intervals that 

ranged from 0.3 to nine seconds. However, they found a steady decline. On the other hand, spatial 

short-term memory can be seen when we are aware of the spatial relations around us (McLeod, 

2012). It can be measured using tasks such as the Corsi Block Task, Dot Matrix, Jigsaw Puzzle, 

and many others. Concerning visual-spatial working memory, it is worth mentioning that Baddeley 

was convinced that the subsystem is spatial rather than visual; however, he reframed his position 

later and agreed that the subsystem is mainly visual rather than spatial (Baddeley, 2012). More 

interestingly, he validated this by demonstrating a visual imagery mnemonic in which “two 

unrelated items are associated by forming an image of them interacting; for example, cow and chair 

could be remembered as a cow sitting on a chair” (p. 13). In terms of visual-spatial tasks applied 

to investigate the bilingual advantage on working memory, Blom, Küntay, Messer, Verhagen and 

Leseman (2014) found that Turkish-Dutch bilingual children showed cognitive gains in 
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visuospatial working memory tasks. In addition, Kerrigan, Thomas, Bright and Filippi (2017) 

investigated bilingual speakers’ advantage in the visuospatial working memory compared to 

monolingual speakers. Their study found that bilinguals’ responses to working memory tasks were 

faster and more accurate than those of monolinguals. 

The current study aims to identify a bilingual advantage in visual-spatial working memory 

tasks. It is an attempt to examine the effect of bilingualism on the performance of working memory 

among Arabic-English female bilingual speakers. The effect of bilingualism on working memory 

performance is investigated using visual-spatial tasks, namely picture memorization and word 

retrieval. This study tries to find out whether Arabic-English female bilinguals have advantages 

over their monolingual counterparts in performing visual-spatial working memory tasks. 

This paper is divided into five sections. This section is allocated to introduce the reader to 

the working memory system and components. After the introductory section, a number of studies 

which investigated the working memory performance, advantages and disadvantages of 

bilingualism, and verbal and non-verbal working memory tasks are discussed. The third section 

presents the methodology of the study in which female bilingual speakers participated to measure 

their working memory performance. Moreover, this study adopted quantitative methods in 

collecting and analyzing data. Section four presents the results of the picture memorization task as 

well as the word retrieval task. In section five, results are discussed and aligned with previous 

reports on the relationship between working memory and bilingualism and how the former is 

affected by the latter, and the question of whether bilingual speakers have an advantage over 

monolingual speakers in performing visual-spatial working memory tasks is answered. 

 

Literature Review 

Working Memory and Bilingualism 

As cited in several studies related to the concept of bilingualism, particularly in Hoffmann 

(2014), Weinreich defined bilingualism as “the practice of alternately using two languages” and 

“the person involved, is a bilingual” (p. 15). In addition to adopting definitions of a bilingual person 

from famous linguists, Bloom Field defined a bilingual as “a person who knows two languages 

equally well”. In contrast, Einar Haugen defined them as “a person who can use another language 

effectively” (Cook & Singleton, 2014, p. 3). Therefore, bilingualism in its simplest form is known 

as the ability to understand and use two languages fluently. 

The relationship between working memory and bilingualism is discussed explicitly in 

several studies (e.g., Bonifacci, Giombini, Bellocchi & Contento, 2011; Kaushanskaya, 

Blumenfeld & Marian, 2011; Orozco, 2020). Some studies (e.g., Antón, Carreiras & Duñabeitia, 

2019; Francis et al., 2018; Grundy, 2020) considered the impact of bilingualism on the performance 

of working memory, whereas other studies (e.g., Morales, Calvo & Bialystok, 2012; Kerrigan et 

al., 2017; Grundy & Timmer, 2017; Orozco, 2020) explored the advantage of bilingual speakers 

over monolingual speakers with regard to working memory. So far, previous studies that contrasted 

bilinguals’ and monolinguals’ working memory performance have been inconsistent. Studies like 

those of Morales et al. (2012), Blom et al. (2014), Kerrigan et al. (2017), Kaushanskaya et al. 

(2011) found an advantage for bilinguals over monolinguals in terms of word recognition and 

retrieval, reaction times, accuracy rates, and verbal and non-verbal working memory tasks. Other 
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studies like Grundy and Timmer (2017) support the prediction that the activation of both languages 

in the bilingual mind results in multiple executive functions. In addition, the processing depends 

on the working memory capacity; therefore, it is expected that bilinguals have a better working 

memory capacity than monolinguals. However, other studies reported the opposite (Yoo & 

Kaushanskaya, 2012; Engel de Abreu, 2011). On the other hand, some studies revealed no apparent 

difference between monolingual and bilingual speakers in the performance of working memory 

tasks (Francis et al., 2018; Grundy, 2020; McVeigh, Wylie & Mulhern, 2019). 

Adesope, Lavin, Thompson and Ungerleider (2010) investigated the effects of bilingualism 

on cognition in young adults and children. They combined several working memory measures from 

four studies and found a moderate bilingual executive advantage. Bilingualism affects the working 

memory of bilingual speakers, in which there is an increased work and a higher brain activation 

compared to monolingual speakers (Parker et al., 2012). Zeng, Kalashnikova, and Antoniou (2019) 

suggested that bilingualism involves an advantage that is significant in both linguistic and non-

linguistic domains.  

In a meta-analysis of 27 studies conducted on adults and children, Grundy and Timmer 

(2017) reported that bilinguals have a slight working memory advantage over monolinguals. They 

also performed moderator analyses on age group, task type, and task language for verbal working 

memory tasks. These analyses showed the most significant working memory advantage for 

children compared to adults. No effect of task type was reported on the magnitude of the bilingual 

executive advantage. Still, there was a more significant advantage when the bilingual participants 

completed a verbal working memory task in their native language than in their second language. 

In addition, the authors interpreted the better performance of the children to be a result of the high 

neurocognitive demands they encounter when learning a new language. Nonetheless, Grundy and 

Timmer (2017) did not examine whether the results depended on similar socioeconomic statuses 

and educational backgrounds of the bilingual and monolingual groups. These factors (i.e., 

socioeconomic status and education) have been shown to affect working memory performance (see 

Evans & Schamberg, 2009; Hackman & Farah, 2009), but they are rarely mentioned. 

 

Bilingualism: Advantages and Disadvantages 

Some researchers (e.g., Bialystok, 2009, 2015) assumed that there are benefits of being a 

bilingual speaker. As noted by Blom et al. (2014), bilingual children show cognitive gains in both 

visuospatial and verbal working memory tasks. Moreover, a study conducted by Kerrigan et al. 

(2017) aimed to propose evidence of an advantage in the visuospatial component of working 

memory for bilinguals compared to monolinguals. They found that bilinguals’ responses to 

memory tasks were faster and more accurate than those of monolinguals. However, the authors 

reported that they did not observe any differences between the speakers in terms of verbal working 

memory tasks. 

Bonifacci et al. (2011) investigated the speed of processing, anticipation, inhibition, and 

working memory in bilinguals. The findings showed that the performance of bilinguals and 

monolinguals did not differ except in the anticipation task, in which bilinguals were faster and 

more accurate. Kharkhurin (2010) and Luo, Luk, and Bialystok (2010) measured working memory 

performance and suggested a bilingual effect in facilitating non-verbal working memory 
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performance in adults. Additionally, Luo et al. (2010) found a bilingual advantage in performing a 

working memory verbal task. They reported that when bilingual and monolingual speakers are 

equal at the level of language proficiency, a bilingual advantage in the verbal task occurs. 

Furthermore, Asadollahpour, Baghban, Mirbalochzehi, Naderifar, and Tahmasebi (2015) showed 

that bilingualism has a positive effect on children’s working memory performance. Morales et al. 

(2012) examined the development of working memory in monolingual and bilingual children 

through Simon-type and visuospatial tasks. Their results showed that bilinguals outperform 

monolinguals in working memory. They stated that the advantage is evident in tasks containing 

additional executive functions. 

Ljungberg, Hansson, Andrés, Josefsson and Nilsson (2013) longitudinally investigated 

Swedish-English bilinguals who performed better in letter fluency and episodic memory recall. 

Antón et al. (2019) conducted a study in which the participants were tested on a working memory 

task that included both a forward and backward version of a visual as well as an auditory working 

memory task. Although there were no differences between bilingual and monolingual speakers 

concerning the forward version of the task, bilinguals performed better in the backward version. 

Another study by Orozco (2020) measured the working memory performance using a listening 

span test in quiet and background noise. The study findings showed that Spanish-English 

bilinguals perform better in auditory verbal working memory than English monolinguals. These 

findings support the idea that Spanish-English bilinguals’ management of both languages results 

in the enhancement of their acoustic working memory performance. Patra, Bose, and Marinis 

(2021) examined the effect of bilingualism on Bengali-English bilinguals and found they show 

better performance in linguistic tasks compared to English monolinguals. Their findings support 

the evidence for the existence of a bilingual advantage in linguistic tasks. A further recent study 

conducted by Alarcon (2022) indicated a positive effect of bilingualism on working memory tasks 

requiring attentional control, namely test anxiety. In addition, Filippi et al. (2022) showed 

consistent results concerning a bilingual advantage and supported the view in which bilingualism 

has a positive effect on working memory tasks, namely those measuring visual-spatial abilities. 

On the other hand, some studies have argued against the positive effects of bilingualism on 

the speakers’ working memories. For instance, Yoo and Kaushanskaya (2012) stated that 

monolingual speakers have better performance on phonological memory tasks such as word span 

and digit span. Additionally, monolinguals were found to outperform bilinguals in the domain of 

vocabulary and syntax (Engel de Abreu, 2011). In terms of verbal and visual-spatial working 

memory performance, Khashawi (2020) tested Arabic monolingual and English-Arabic bilingual 

Kuwaiti children on both verbal and visual-spatial working memory tasks and found that 

monolinguals outperform bilinguals. A recent study conducted by Anjomshoae (2022) revealed a 

bilingual disadvantage and stated that bilinguals showed poor performance compared to 

monolinguals in linguistic tasks and some of the non-linguistic tasks. In addition, although Luo et 

al. (2013) found no advantages in performing verbal working memory tasks, they reported that a 

bilingual advantage was present in the cognitive performance, which indicates a vital executive 

control component observed in visuospatial memory. Gollan, Montoya, Fennema-Notestine and 

Morris (2005) reported that bilinguals name pictures slower than monolinguals. 

Indeed, the nature of the task applied can be an essential factor. For instance, some prior 
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research (e.g., Bialystok, 2009; Ratiu & Azuma, 2015; Sullivan, Poarch and Bialystok, 2018) 

found no bilingual advantage in the performance of non-verbal working memory tasks. In contrast, 

Kaushanskaya (2014) observed a bilingual advantage in the performance of verbal working 

memory tasks. The difference between bilingual and monolingual speakers’ performances might 

reflect comparable strengths in specific parts of working memory, which can be observed only in 

particular tasks (Ratiu & Azuma, 2015).  

An early investigation of working memory performance was done by Ransdell and Fischler 

(1987), who noted that bilingual speakers were slower than their monolingual counterparts in list 

recognition and lexical decision. They reported that the unclear difference between monolinguals 

and bilinguals suggests that a bilingual disadvantage results from studies on bilinguals who are 

native speakers of the monolinguals’ language. Another study that aimed to investigate the effect 

of bilingual language proficiency found that there are no apparent differences among bilingual and 

monolingual speakers, which demonstrates that language proficiency has no impact on performing 

working memory tasks (Francis et al., 2018). Processing knowledge of two languages does not 

mean having a bilingual working memory advantage over monolinguals (Yang, 2017). Grundy 

(2020) developed a meta-analysis study concerning the effects of bilingualism on executive 

functions. It was found that the difference, which was evident in the verbal tasks, reflected 

neuroplasticity. He added that performance differences in reaction times or accuracy rates should 

be considered a result of neuroplasticity rather than an advantage. 

 

Verbal and Non-verbal Tasks 

As aforementioned, working memory can perform different verbal and non-verbal tasks. 

Trevisol and Tomitch (2017) suggested that bilingual speakers perform better in non-verbal tasks 

and perform poorly in verbal tasks compared to monolingual speakers. There are tasks for 

measuring verbal and non-verbal working memory performance, such as Digit Recall (forward 

and backward), Dot Matrix, Odd One Out, Block Recall, maze memory, letter fluency, the Simon 

task, change blindness, Jigsaw Puzzle, Corsi Blocks, picture naming, and word retrieval, among 

others. Kharkhurin (2010) indicated that studies showing the disadvantage of bilingualism focus 

on verbal tasks, whereas studies showing a bilingual advantage focus on non-verbal tasks. 

Nevertheless, concerning the bilingual advantage, none of the studies mentioned previously 

investigated visual-spatial working memory tasks among female Arabic-English bilingual adults 

with similar age range and educational level. Furthermore, the bilingual group included in the 

experiments were only Arabic-English speakers whereas the monolingual group only included 

Arabic speakers. Therefore, the goal of this study is to fill this gap and investigate whether Arabic-

English bilingual speakers have an advantage over Arabic monolingual speakers in performing 

visual-spatial working memory tasks, namely picture memorization and word retrieval. However, 

in line with the research on bilingual advantages, this study hypothesizes that bilinguals perform 

better in visual-spatial tasks.  

 

Method 

 The present study aims to examine the effect of bilingualism on working memory 

performance and identify whether there is a bilingual advantage in visual-spatial working memory 
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tasks, namely picture memorization task and word retrieval task. This study adopted quantitative 

methods in collecting and analyzing data. This paper attempts to investigate whether Arabic-

English bilingual speakers have an advantage over Arabic monolingual speakers in performing 

visual-spatial working memory tasks. 

 

Participants 

Ninety-one female students initially participated in the experiments; eleven were excluded 

for not meeting the requirements of the tasks. The sample included students between 20 and 24 

years of age from King Saud University. Eighty monolingual and bilingual speakers voluntarily 

participated in the study; half were Arabic monolinguals, and the other half were Arabic-English 

bilinguals. Both groups were divided into two subgroups, where half performed the picture 

memorization task and the other half participated in the word retrieval task. A nonprobability 

sampling technique was used to collect the data. The bilingual groups were chosen from the 

College of Languages and Translation, while the monolingual groups were selected from the 

College of Education and the College of Arts. 

 

Research Instruments 

The goal of the current study is to investigate the potential effects of bilingualism on 

working memory performance. The focus is on the visual-spatial component of working memory. 

Visual-spatial tasks, namely picture memorization and word retrieval, were used to measure the 

performance of working memory and determine whether bilinguals had an advantage or not. The 

two experiments were conducted via the online behavioral experiment builder, Gorilla.  

 

Materials and Procedures 

Non-Verbal Working Memory Experiment: Picture Memorization Task 

Visual-spatial tasks were used in order to investigate the working memory performance of 

both bilingual and monolingual speakers. The first 40 participants (20 bilinguals and 20 

monolinguals) participated in the first non-verbal task (i.e., picture memorization). A total of 32 

objects were chosen from Snodgrass and Vanderwart (1980) and used as stimuli in the experiment 

(see Appendix A). The stimuli were divided based on their category (i.e., 16 food and 16 animal 

items). The items appeared on the participants’ screens for 20 seconds for both monolingual and 

bilingual groups. 

 

Verbal Working Memory Experiment: Word Retrieval Task 

Different groups of monolingual and bilingual speakers participated in the second task (i.e., 

word retrieval). These two groups did not participate in the first task to avoid the potential effects 

of repetition. The same objects chosen from Snodgrass and Vanderwart (1980) were presented to 

the participants. The written words of the 32 items appeared on the screen for 20 seconds for both 

monolingual and bilingual groups (see Appendix B). After that, all 80 participants were asked to 

write what they remembered. 

 

Results 
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Picture Memorization Task 

The number of items remembered by the monolingual and bilingual groups was calculated. 

The bilingual group was able to remember slightly more items (M = 12.9, SD = 3.34) than the 

monolingual group (M = 11.95, SD = 3.91). However, the difference between their performance 

was not statistically significant (p = 0.4). The time spent performing the experiment was also 

measured, excluding time spent on repeated and unrelated words. The monolingual group took 

slightly less time (M = 5.06, SD = 1.91) than the bilingual group (M = 5.19, SD = 2), but the 

difference did not reach significance (p = 0.8). 

An analysis of the item types (i.e., food and animals) was also performed. Animal items were 

remembered more than food items. Most bilingual participants remembered horse (95%), dog 

(65%), and cat (60%), whereas most monolingual participants remembered donkey (65%), horse 

(60%), and dog (55%). Therefore, horse (78%) and dog (60%) were the two most remembered 

animal items by both bilingual and monolingual groups. In terms of food items, most bilingual 

speakers remembered strawberry (85%), apple (65%), and banana (55%), whereas most 

monolingual speakers remembered banana (60%) and strawberry (55%). Therefore, strawberry 

(70%) and banana (58%) were the two most remembered food items between both groups. 

Furthermore, some items were less reported (e.g., ostrich and artichoke); both were 

remembered more by the monolingual group. However, the artichoke was never remembered by 

any bilingual participant in this task. Some monolingual speakers, those who remembered 

‘artichoke  خرشوف’, referred to it as ‘Mr. Artichoke قشطة  a name taken from an animation ,’سيد 

movie. Those participants relied on their long-term memory in which they connected a childhood 

animation movie and a picture of an artichoke presented in front of them. 

In addition, some items were mentioned by both groups at the same rate: monkey (nine 

times), elephant (six times), lemon (eight times), and corn (eight times). Results from the first 

experiment show that although bilingual speakers slightly outperformed monolinguals concerning 

the number of words remembered, monolinguals spent less time than bilinguals as they 

remembered fewer words. 

Moreover, previous studies (i.e., Morales et al., 2012; Kerrigan et al., 2017; Trevisol & 

Tomitch, 2017) claimed that bilingual speakers perform better in non-verbal tasks but show poorer 

performances and are slower than monolingual speakers when they perform verbal tasks. However, 

although the first experiment showed no significant difference between the performance of 

bilinguals and monolinguals in the non-verbal task, we aimed to conduct a second experiment to 

investigate the difference between bilingual and monolingual speakers in terms of verbal tasks. 

 

Word Retrieval Task 

The scores assessing the verbal task with regard to the number of words remembered showed 

a significant difference between monolingual and bilingual groups. In this task, the bilingual group 

was able to remember more words (M = 15, SD = 5.61) than the monolingual group (M = 11.1, SD 

= 4.46). The t-test revealed that the difference between the bilingual and monolingual groups in 

performance was statistically significant (p = 0.02). In addition, the time spent by participants to 

perform this task was measured. The participants’ scores indicated that the bilingual group took 

slightly less time (M = 5.24, SD = 2.04) compared to the monolingual group (M = 5.38, SD = 2.89), 
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revealing that the difference was not statistically significant (p = 0.8). 

In terms of the presented items, food items were remembered more than animal items. Most 

bilingual participants remembered apple (75%), grapes (75%), and banana (70%), whereas most 

monolingual participants remembered apple (90%), strawberry (70%), and artichoke (60%). Apple 

(83%) was the most remembered food item by both groups. In terms of animal items, most 

bilinguals remembered dog (60%) and ostrich (60%), whereas most monolinguals remembered 

horse (60%). However, some items were less reported by both groups such as mushroom, corn, 

and cow. Furthermore, some items were mentioned by both groups at the same rate: donkey (11 

times) and frog (seven times). Results from the second experiment show that bilingual speakers 

did not only spend less time performing the task, but significantly outperformed monolinguals 

concerning the number of words remembered. 

Some participants tended to repeat items, which might indicate their poor short-term memory 

performance. There also seemed to be strategies followed by some participants to help them 

remember as many words as possible. For instance, some participants seemed to memorize items 

that start with the same initial sound (/fi:l/ ‘elephant’, /fara:welah/ ‘strawberry’, /fet̪r/ ‘mushroom’, 

and /fara:ʃah/ ‘butterfly’) as well as items that are considered as minimal pairs, such as (/bat̪ah/ 

‘duck’ and /qit̪ah/ ‘cat’ or /ħisˀa:n/ ‘horse’ and /ħima:r/ ‘donkey’). Moreover, some participants 

tended to memorize items that are semantically related, such as monkey-banana, tomato-onion, and 

dog-cat. Others reported that they used some techniques that helped them memorize as much as 

they could, such as relying on visual skills when memorizing the place of the items, relying on 

listening skills like reading aloud either with repetition or without, and relying on their ability to 

imagine the items visually, such as ‘a cow eating a potato’ or ‘feeding the giraffe with carrots’. 

Some participants stated that in order to memorize the items, they closed their eyes so they could 

easily retrieve what they saw. Others tended to memorize the types of food or animals they liked. 

Although some participants repeated items, others wrote unrelated words that did not exist 

in the tasks, such as ‘rabbit, garlic, turtle, house, bull, bird, mosquito, snake, jasmine, pigeon, fish, 

bear, squirrel, tree, berries, bee, pomegranate, treasure, tiger, lion, figs, and flower’. The reason 

behind this might be due to the activation of lexical items that either share a semantic relation, such 

as cow-bull and garlic-onion, or object characteristics, such as figs-onion, mosquito-ant, and bird-

owl. However, although participants behaved the same in the picture memorization task, the 

findings of the word retrieval task went against the literature. 

 Based on the findings of the non-verbal picture memorization task, there were no 

significant differences between the bilingual and monolingual groups. However, in terms of the 

verbal word retrieval task, results suggest a bilingual advantage apparent in verbal tasks of working 

memory performance. The present study confirms previous findings of a bilingual advantage in 

working memory performance. Moreover, considering the duration of participants’ performance 

on both working memory tasks, there were no significant differences between groups. Bilingual 

and monolingual speakers showed slightly equal performances in the time spent performing both 

tasks.  

 

Discussion 
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The goal of the present study was to compare Arabic-English bilingual speakers with Arabic 

monolingual speakers. The findings clearly answered the question of whether Arabic-English 

bilingual speakers show better performance than Arabic monolingual speakers in visual-spatial 

working memory tasks. Results supported the hypothesis that Arabic-English bilingual speakers 

perform better in working memory tasks, namely in the verbal word retrieval task. Based on some 

previous reports on the relationship between working memory and bilingualism and how the former 

is affected by the latter, a bilingual advantage was expected to be observed (e.g., Bonifacci et al., 

2011; Kaushanskaya et al., 2011; Morales et al., 2012; Blom et al., 2014; Asadollahpour et al., 

2015; Grundy & Timmer 2017; Kerrigan et al., 2017; Antón et al., 2019; Grundy, 2020; Orozco, 

2020). However, current results partly align with prior reports in which bilinguals showed better 

performance compared to their monolingual counterparts. 

Based on previous studies on non-verbal working memory that suggest a bilingual 

advantage in non-verbal tasks (e.g., Trevisol & Tomitch, 2017), bilingual participants were 

expected to show a better performance than monolinguals in the picture memorization task. The 

findings of this task revealed that the participants’ performances from both groups were slightly 

equivalent in terms of the number of words remembered and the time spent performing the non-

verbal task. Thus, the results are partly consistent with previous research (e.g., Gollan et al., 2005; 

Bialystok, 2009; Ratiu & Azuma, 2015; Sullivan et al., 2018; Khashawi, 2020). In addition, 

previous studies that aimed to measure working memory performance suggested a bilingual effect 

in facilitating non-verbal working memory performance in adults (e.g., Kharkhurin, 2010; Luo et 

al., 2010) and in children (e.g., Morales et al., 2012). However, results from the picture 

memorization task were inconsistent and went against the evidence (e.g., Kharkhurin, 2010; 

Kerrigan et al., 2017; Trevisol & Tomitch, 2017) that a bilingual advantage is apparent in non-

verbal tasks. Moreover, no advantage was found in the time spent to perform both tasks by either 

the bilingual or the monolingual groups. The difference in their time performance did not reach 

significance, which indicates that both bilingual and monolingual groups spent a similar amount of 

time. Consistent with Anton et al.’s (2019) results, there were no significant differences between 

monolinguals and bilinguals’ performance. Although the tasks they used were different, Gollan et 

al.’s (2005) results suggest that bilingual speakers show poor performance concerning non-verbal 

working memory tasks using their most dominant language. The failure to observe a bilingual 

advantage in the non-verbal task might be related to the type of task used. 

In terms of the verbal working memory task, which was word retrieval, previous studies 

reported a bilingual disadvantage in verbal working memory tasks (e.g., Ransdell & Fischler, 1987; 

Luo et al., 2013; Trevisol & Tomitch, 2017). However, in this verbal working memory task, it was 

expected that bilingual speakers would show better performance compared to their monolingual 

counterparts (Blom et al., 2014; Grundy & Timmer, 2017; Orozco, 2020). While differences 

between bilingual and monolingual speakers were not statistically significant in the picture 

memorization task, a significant difference existed in the word retrieval task. The results revealed 

that bilingual speakers showed significantly better performance in remembering a greater number 

of words than monolingual speakers. These current results are contrary to Ransdell and Fischler’s 

(1987) findings, which reported a bilingual disadvantage from an investigation on bilinguals who 

are native speakers of the monolinguals’ language, and Bialystok’s (2009) findings, which reported 
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that a bilingual disadvantage is observed in tasks that require verbal recall. This finding is 

consistent with the view that a bilingual advantage can be observed in performing a working 

memory verbal task (e.g., Luo et al., 2010; Kaushanskaya et al., 2011; Yoo & Kaushanskaya, 2012; 

Kaushanskaya et al., 2014; Grundy & Timmer, 2017; Orozco, 2020).  

Luo et al. (2010) reported that when bilingual and monolingual speakers are equal at the 

level of language proficiency, there is a bilingual advantage in the verbal tasks. Kaushanskaya et 

al. (2011) reported that bilingual speakers might rely on resources from their short-term memory 

to retrieve words in their first language. In addition, Kaushanskaya et al. (2014) and Yoo and 

Kaushanskaya (2012) showed evidence regarding the better performance of bilinguals in verbal 

working memory tasks compared to monolinguals under some circumstances. They reported that 

a bilingual advantage is found when both bilingual and monolingual speakers are tested in their 

native language, as is the case in the present study, and have equivalent language proficiency. 

However, it is important to note that even when comparing bilingual and monolingual speakers in 

a case where bilinguals were tested in their second language, it was found that they can outperform 

monolingual speakers on verbal working memory tasks; they showed an advantage even though 

the task became more complex (Yoo & Kaushanskaya, 2012). Kaushanskaya et al. (2014) found a 

bilingual effect on cognition. Their findings indicate that classroom bilingualism might lead to 

verbal memory facilitation. Additionally, they support the view that there are equivalent levels of 

working memory performance on verbal tasks in which both levels of bilingual and monolingual 

speakers can be comparable. Thus, bilinguals can surpass monolinguals when the verbal task 

becomes difficult and requires more functioning. 

The results of the word retrieval task reported in the present study indicate further evidence 

that a bilingual advantage is apparent in verbal tasks of working memory performance. Moreover, 

it is worth noting that when considering the duration of participants’ performance on both verbal 

(word retrieval) and non-verbal (picture memorization) working memory tasks, there were no 

significant differences between the two groups. Both bilingual and monolingual speakers showed 

slightly an equal performance in the time spent performing both verbal and non-verbal tasks. This 

finding went against the view of Ransdell and Fischler (1987) regarding an apparent bilingual 

disadvantage when both bilingual and monolingual groups are native speakers of the same 

language. 

The current results are consistent with the prediction that there is an advantage for bilingual 

speakers in the visual-spatial working memory component compared to monolingual speakers, 

indicating a present advantage in cognitive performance. This suggests a vital executive control 

component observed in visual-spatial working memory (Luo et al., 2013). The findings partly align 

with Zeng and colleagues (2019), as mentioned previously, supporting the view that bilingualism 

involves an advantage that is significant in the linguistic domain. Furthermore, Orozco (2020) 

showed evidence consistent with the present study, in which bilingualism affected working 

memory performance and a bilingual advantage existed in the verbal working memory 

performance. This indicates that bilinguals’ management of both languages results in the 

enhancement of their working memory performance. In addition, word retrieval tasks are more 

demanding than non-verbal tasks, such as naming pictures; hence, bilingualism affects the working 

memory in which there is an increased work and a higher brain activation compared to monolingual 
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speakers (Parker et al., 2012). This is consistent with Blom et al.’s (2014) findings, which support 

the existence of a bilingual advantage and suggest that cognitive gains are found in visual-spatial 

and working memory tasks. 

Based on current findings, in terms of the non-verbal picture memorization task, there were 

no significant differences between bilinguals and monolinguals, indicating that the results are null 

and inconsistent with the hypothesis. Alternatively, in terms of the verbal word retrieval task, the 

significant difference observed in the number of words remembered between monolingual and 

bilingual speakers suggests that the finding is consistent with the hypothesis that there is a 

difference in the performance of working memory as well as a bilingual advantage. The present 

study confirms previous findings of a bilingual advantage in working memory performance. It is 

worth noting that the bilingual advantage in a specific language might be task-dependent, (Orozco, 

2020). However, the current study is limited to female college students at the same age range in 

which bilinguals are speakers of only Arabic-English and monolinguals are Arabic speakers. 

 

Conclusion and further directions 

The present study attempted to be a contribution to the discussion of how working memory 

performance is affected by bilingualism. Although there was no significant difference between 

bilingual and monolingual speakers in the picture memorization task, a bilingual advantage was 

observed in the word retrieval task. However, the results are consistent with the prediction that 

there is a bilingual advantage in the visual-spatial working memory component compared to 

monolingual speakers, suggesting that the advantage is present in cognitive performance. Overall, 

this study determines the positive effect of bilingualism on working memory and indicates further 

evidence for a bilingual advantage, which is apparent in verbal tasks of working memory 

performance.  

Contradictory findings, such as those mentioned above, underline the need for additional 

investigation regarding the effects of bilingualism on verbal working memory measures. The 

differences in working memory performance might come from differences in socioeconomic status 

backgrounds. Therefore, further research should clarify the relevance of socioeconomic status 

backgrounds in affecting the performance of working memory among bilingual speakers. In 

addition, future studies should investigate how the bilingual advantage may enhance the 

performance of working memory. It is also suggested that more extensive investigation should be 

done to examine which portions of working memory are processed in which tasks and how 

bilingualism affects them. Addressing these concerns in future research might add clarity to the 

effects of bilingualism on the performance of working memory. 
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Appendix B 

 بطة

Duck 

 فراولة 

Strawberry 

 حصان 

Horse 

 حةتفا

Apple 

 فطر

Mushroom 

 نملة

Ant 

 بصل

Onion 

 حمار

Donkey 

 تمساح 

Alligator 

 أناناس 

Pineapple 

 بقرة 

Cow 

 كيكة 

Cake 

 قرد 

Monkey 

 موزة 

Banana 

 كلب

Dog 

 قطة 

Cat 

 ذرة

Corn 

 بطاطس

Potato 

 فراشة 

Butterfly 

 نعامة 

Ostrich 

 كمثرى 

Pear 

 ثعلب 

Fox 

 برتقالة

Orange 

 جزر

Carrot 

 ضفدع

Frog 

 عنب

Grapes 

 فيل

Elephant 

 زرافة 

Giraffe 

 خرشوف

Artichoke 

 بومة 

Owl 

 ليمونة 

Lemon 

 طماطم

Tomato 

 


