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Abstract 

Attention is the ability to channelize the resource towards the stimulus. Sustained attention refers to the 

process of holding attention for a considerable span of time while selective attention refers to the ability 

selectively channelize the attention to an selected set of stimulus governed by instructions. This task 

would require the selective inhibition of the irrelevant stimulus. The current study was carried out with 

the aim of investigating the sustained attention and selective attention on recall task in young neuro-

typical Malayalam-English bilinguals. Two tasks based on recall was designed exclusively for the study. 

Task A, the first task required the participants to recall items from 12 item recall list while the second 

task designated as task B required the participants to selectively recall one of the two stimulus sets 

based on the instructions provided by the investigator. The stimulus was presented in L1and L2 of the 

participants and the performance in L1 and L2 across task A and B was also carried out. The data was 

initially checked for normality by using Shapiro-Wilk’s test and the data was non-parameteric. The 

median scores were more task B compared to Task A and the results was attributed to capacity 

limitation. In the same lines, median scores were more for L2 compared to L1 and this was attributed 

to exposure. Within group analysis was carried out using Wilcoxon’s signed rank test and the results 

showed that there was a significant difference between Task A and Task B, while the performance on 

L1-L2 was significant only for Task A and not for Task B.    
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INTRODUCTION 

Cognition refers to the mental action or process of learning knowledge and understanding through 
thought, experience, and the senses. Cognitive psychology studies all aspects of intellectual functions 
and processes, such as perception, memory, knowledge and expertise acquisition, language 
comprehension and production, problem solving, creativity, decision making, and reasoning [1]. 
Performance in behavioural tests is utilized to draw conclusions about these covert brain processes. 

 
While perception refers to an individual's subjective view of the world, it also includes objective 

neurological processes that generate that 
experience. Some perceptions are directly linked to 
sensory information. However, it rarely delivers 
more than a few raw data points. Other cognitive 
processes contribute to our world's stability and 
meaning [2]. 

 
Attention, among other cognitive processes, 

plays a significant role in the aforementioned 
context. While testing attention, the participant is 
asked to pick some stimuli for further processing 
from the stimulus provided to him/her. This ability 
of the participant to direct or channelize the 
cognitive resources to some event is known as 
attention [3]. Several proponents have presented 
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several models of attention. These are based on a variety of sources, including cognitive 
neuropsychology, electrophysiological research, and psychometric score patterns. Clinical model of 
attention made up of five components. These include focused attention, selective attention, sustained 
attention, alternating attention, and divided attention [4]. Table 1 provides a description for each 
category. "Freedom from distractibility" is incorporated into the concept of selective attention. Working 
memory is the principle that underpins sustained attention 

 

Table 1. Types of attention and their description given by Sohlberg and Mateer adapted from Sohlberg 

and Mateer [4]. 

Type of attention  Description 

Focused attention Being able to respond independently to various visual, aural, and haptic inputs. 

Sustained Attention Being able to sustain a continuing behavioral reaction throughout prolonged and 

recurrent activities. 

Selective Attention Demonstrates one's capacity to concentrate in the presence of distractions. 

Alternating Attention Refers to being capable of shifting focus across tasks with different cognitive requirements.. 

Divided Attention Being able to handle various tasks or demands at the same time. 

 

Auditory working memory is the process of keeping auditory stimuli in mind for a brief period of 
time in the absence of the stimulus, which is used to execute the job at hand [5]. Auditory working 

memory has been shown to be a good predictor of successful communication and academic success [6]. 

It is also crucial in a variety of other tasks, including reading, learning, and comprehension, thus having 
very much impact on one’s language [7]. The faculty of verbal memory is required for learning new 

words wherein, meaning of an item enters into more permanent semantic storage.   
 

Recall is an important task that requires memory and is closely related to linguistic ability. It is shown 
to be a valuable clinical marker for language and working memory disorders as well [8]. The recall task 

demands participants to recall facts, events, or information that are not immediately physically present 
and must be accessed directly from memory. Several elements have been identified as influencing 

individuals' recall performance. These include, but are not limited to, environmental context, mood and 
internal context, and mental context restoration [9]. 

 
Depending on the time frame, recall can be immediate or delayed. Immediate recall is the retrieval 

of items shortly after they are heard/learned. In contrast, delayed recall is the process of recovering 
information after a brief distracting interval between the termination of the stimulus and the 

commencement of the reaction. These two activities are frequently used in cognitive assessments [10]. 
The recall task is also useful for determining the relationship between attention and recall [11]. 

Furthermore, existing data demonstrates high sensitivity and specificity in these assessments [12–14]. 
 

Many constraints found to be affecting the recall abilities of individuals. These includes aging, [15–

17] cognitive impairment [17–19]  and language [19–21]   Other elements such as working memory, 
speech, metalinguistic abilities, and inhibitory control, have also been demonstrated to influence 

attention and thus in-turn affecting recall. Even-though the unique link between recall abilities and 
language skills are well established, effect of bilingualism on the recall abilities is a lacuna in literature 

which needs to be filled. Using more than one language puts a strain on the human brain, which alters 
its neurocognitive functions [22].  

 
Thus, given that the majority of recall task studies have focused on digit recall tasks and that there 

has been a significant amount of research emphasizing the impact of language on attention, how the 
process of bilingualism/multilingualism affects our brain during attention and recall activities needs to 

be investigated further. The current study aims to address this research question in bilingual individuals 
using immediate auditory recall tasks in two languages under selective and sustained attention 

conditions [23,24]. 
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METHODS 

Participants 

A total of 30 individuals were chosen via convenient sampling. All the participants were Malayalam-

English bilinguals with a mean age of 22.8 years. The participants are native speakers of Malayalam 

(L1) and did not report any history of linguistic or academic challenges. Language Experience and 

Proficiency Questionnaire (LEAP Q) was administered to the participants, where the participants were 

asked to self-rate their exposure and proficiency of their L1 and L2. Two types of recall tasks (A and 

B) were administered to the participants. Task A tapped the relationship between sustained attention 

and recall, where participants had to remember all the words they heard, requiring them to maintain 

concentration throughout the presentation. Task B tapped into the relationship between selective 

attention and recall, where participants had to remember words from a specific category (spoken by a 

particular gender, either in males or females), hence requiring them to filter out words spoken by the 

other gender. Each participant completed tasks A and B in their native Malayalam (L1) and their second 

language, English (L2).  

 

Procedures 

For each task, 12 bi-syllabic words were used as auditory stimuli. There are two such groups for both 

languages. For the English language, twenty-four words from the Modified Rey Auditory Verbal 

Learning Test (RAVLT) were chosen and divided into two groups of twelve words each (5). The word 

set for Malayalam is the same as RAVLT's since the authors generated a list of 36 terms based on 

criteria. Subsequently, the stimulus list is validated by three speech-language pathologists with at least 

a master’s degree and two years of experience. Twenty-four words were picked from among the 36 and 

divided into two groups of 12 terms. The words were then audio-captured and normalized using 

Audacity software. A female voice recorded the first six words in each list, while a male speaker 

recorded the last six. They were later concatenated, and two-second gaps were added between each 

word. 

 

Participants listened to the stimuli, which were words presented on a list, through headphones. They 

were given sheets of paper to write down the words they recalled. The experiment consisted of two 

parts: Under the Sustained attention task, the participants listened to an entire list of words in one 

language (either the first or second; the order wasn't varied throughout the experiment). Later , they 

were instructed to write down all the words they could remember from the list on the paper sheet. Under 

the Selective attention task, the participants listened to another word list of 12 words, again in either the 

first or second language (still in the same order). This time, the list was divided into two sets of 6 words 

each, spoken in either a male or female voice (the order of male/female voices isn't specified). 

Importantly, each participant was instructed to remember only the words spoken in a specific voice 

(male or female) and write those down on the paper sheet. The stimulus was presented in English first 

followed by Malayalam; the sequence was not counterbalanced across the two languages.  

 

The administration of the experimental tasks, encompassing both the sustained and selective attention 

tests, required approximately 20 minutes per participant. Following test completion, the LEAP-Q 

questionnaire was mailed to participants with instructions on completing it and returning it at their 

earliest convenience. 

 

RESULTS 

Figure 1. The mean, median and standard deviation scores was calculated for the participants for task 

A and task B in L1 and L2. For task A, the median scores were 8.2 in L1 and 9.4 in L2. For task B, the 

median scores were 10.4 and 11.2 in L1 and L2 respectively. The median score was more for the task 

B tapping selective attention compared to task A tapping sustained attention. The median scores were 

more for L2 compared to L1. The data was subjected to the test of normality using Shapiro-Wilk’s test 

of normality.  
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Figure 1. Comparison across Languages and Tasks. 

 

The p value obtained was less than 0.05 indicating that the data was non-normal hence Wilcoxon’s 

signed rank test was used to compare across the two tasks and languages respectively. Wilcoxon’s 

signed rank test administered to compare the performance for task A v/s task B yielded Z scores of 2.33 

and 2.14 (p<0.05) in L1 and L2 respectively. The corresponding p values showed a significant 

difference for task A v/s task B. Wilcoxon’s signed rank test was also administered to compare the 

performance across L1 and L2 for Task A and task B. The Z score obtained was 2.03 (p<0.05) and 1.08 

(p>0.05). The corresponding p values showed significant difference only for task A and not for task B. 

Task A required the participants to channelize their attention through the length of the task.  

 

DISCUSSION  

The current study was carried out with the aim of investigating selective and sustained attention in 

young Malayalam-English bilinguals. Two tasks based on recall was designed exclusively for the 

current study tapping sustained attention and selective attention [10]. The first task designated as Task 

A required the participants hold 12 items in their memory at once. They were asked to recall the items 

they could remember in any order of their choice. Task 2 also used similar stimulus. Here the two 

stimulus sets were presented in the voice of male and female speakers to enable differentiation. 

Following the presentation  of the test items, the participants were asked to recall either the first list or 

the second list governed by the instructions of the investigator. The basic difference between the two 

tasks was that the first task required the participants to invest attention unequivocally through-out the 

length of the stimulus presentation. While the second task required the participants to selectively 

channelize their attention based on the instructions provided.  

 

The median scores were higher for the second task compared to the first task. This can be attributed 

to the task complexity. The first task required higher cognitive flexibility [7] compared to the selective 

attention as the individual is assumed to remember 12 items at a time. This is beyond the capacity 

limitation of neuro-typical adults, the short term memory store is assumed to hold around 6-7 items. 

When the individual is asked to remember and recall items beyond the capacity limitation it would 

evoke some constraint on the individual owing to this the participants would have found it difficult to 

recall all items at once/  The selective attention on the other hand would require the participants to hold 

6 items in their memory by selectively inhibiting the other 6 items [7] (the scores on the selective 

attention was doubled for facilitating linear comparison across the two tasks). This could have played a 

significant role in deciding the results of the current study. This required the participants to selectively 

inhibit the stimulus. The difference in the performance showed a significant difference statistically as 

evident on Wilcoxon’s signed rank test as the current study is exploratory in nature, it was not possible 

to correlated with supporting studies.  

 

The performance on recall was also compared across the two languages for task A and task B 

respectively. The comparison on the statistic yielded significant difference only on task A, however the 
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trend of performance was uniform across the two tasks with better performance in L2 compared to L1. 

This could be attributed to the usage factor. All the participants considered for the study were younger 

participants (with mean age of 22.8 years) and were primarily exposed to English on day-to-day basis. 

Language Experience and Proficiency questionnaire was administered on the participants a correlation 

analysis can suggest the inter-relationship between these variables. However, it was not carried out as 

it was beyond the purview of the current study. The study used a novel paradigm to unveil the 

relationship between the type of attention and recall, hence the results was not correlated with previous 

studies as mentioned earlier, however the study has significant potential to be replicated in clinical 

population like intellectual disability [18-19]. The limitation of the current study was that it was carried 

out on limited number of participants limiting the generalization of the findings, the study can also be 

extended considering this premise  

 

CONCLUSIONS 
The study was carried out to determine the relationship between type of attention (sustained and 

selective attention; task A v/s B) on recall of words in L1 and L2 in young Malayalam-English 

Bilinguals. Recall was better for task B tapping selective attention compared to task A tapping sustained 
attention, this was attributed to the task complexity and executive functions handling recall. The 

performance was also compared across L1 v/s L2. Recall was better for L2 than L1, this can be attributed 
to exposure factor as the participants were exposed to English more than Malayalam.  

 
Note 

This paper was presented in a conference held at Marthoma institute of Speech and hearing, 
Kasaragod. 
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