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Abstract 

This study examined differences in short-term storage, attention, and executive control across age groups 
and academic fields in a Pakistani sample. A total of 122 participants, including students and working 

professionals from English and Urdu literature fields, completed the Working Memory Questionnaire 

(Vallat-Azouvi et al., 2012), yielding a response rate of 69.7%. The mean age of participants was 41.93 

years (SD = 12.27). Higher scores on the questionnaire indicate greater perceived difficulty in cognitive 
functioning. Correlational analysis revealed significant positive relationships among short-term storage, 

attention, and executive control. Independent-samples t-tests indicated that young adults demonstrated 

better short-term storage, attention, and executive control than older adults, whereas participants from 
English literature exhibited superior performance across all domains compared to their Urdu literature 

counterparts. These findings highlight age- and language-related differences in cognitive functioning and 

underscore the importance of culturally contextualized assessments for educational and professional 
populations. 

 

Keywords: Short-term memory, attention, executive control, age differences, language-based academic 

fields 

 

Introduction 

Working memory is a core cognitive system responsible for the temporary storage and 

manipulation of information during complex mental activities such as reasoning, comprehension, 

and decision-making (Baddeley, 2020). It plays a vital role in academic learning, problem-solving, 
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and everyday functioning. Contemporary models conceptualize working memory as comprising 

three interrelated domains: short-term storage, attention, and executive control. 

 

Short-term storage refers to the brief retention of information over short intervals (Colom 

et al., 2005). Attention involves the ability to selectively focus on relevant stimuli while inhibiting 

distractions (Mancas, 2016). Executive control governs higher-order regulatory processes, 

including inhibition, cognitive flexibility, and goal-directed behavior (Lara & Wills, 2014). 

Effective coordination of these domains is essential for adaptive cognitive performance. 

 

Research consistently indicates that cognitive performance in these domains peaks in early 

adulthood and declines with increasing age (Ferguson et al., 2021; Nettelbeck & Burns, 2010). 

Younger adults typically demonstrate better short-term storage, attention, and executive control 

compared to older adults (Fandakova et al., 2014; Humes et al., 2022). These declines have been 

associated with structural and functional changes in frontal and hippocampal brain regions 

(Bachmann et al., 2023). Furthermore, Shahid et al. (2025) reported significant positive 

correlations among short-term storage, attention, and executive control, highlighting that these 

domains are interrelated, and found that young adults outperformed older and mature adults across 

all three domains. 

 

Beyond age, academic language background may also influence cognitive functioning. 

English-based academic fields often require extensive reading, analytical reasoning, and sustained 

attentional engagement, which may place higher demands on attention and executive control. In 

contrast, Urdu-based academic fields may differ in instructional and cognitive demands. Despite 

this theoretical relevance, empirical research comparing cognitive functioning across language-

based academic fields is limited. 

 

Although there is substantial international literature, studies examining short-term storage, 

attention, and executive control across age groups and language-based academic fields have not 

been conducted in Pakistan. Cognitive processes are shaped by sociocultural, educational, and 

linguistic environments; therefore, findings from Western populations cannot be directly 

generalized. The present study aims to address this gap by providing culturally relevant evidence 

from Pakistan. 

 

Rationale 

There is a clear lack of indigenous research in Pakistan examining differences in short-

term storage, attention, and executive control across age groups and language-based academic 

fields. To date, no study has systematically explored these domains within the Pakistani cultural 

and educational context. Understanding these differences is important for developing culturally 

appropriate educational and cognitive interventions. The present study seeks to fill this gap by 

comparing cognitive functioning among young and older adults across English and Urdu literature 

academic fields. 
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Research Questions 

1. Are there significant differences in short-term storage, attention, and executive control 

between young and older adults? 

2. Are there significant differences in short-term storage, attention, and executive control 

between English and Urdu literature academic fields 

3.  

Research Objectives 

1. To compare short-term storage, attention, and executive control between young and older 

adults. 

2. To examine differences in these domains between English and Urdu literature academic 

fields. 

 

Hypotheses 

H1: Young and older adults will differ significantly in short-term storage, attention, and 

executive control. 

H2: Students from English and Urdu literature academic fields will differ significantly in short-

term storage, attention, and executive control. 

 

Method 

 

Research Design 

       A cross-sectional comparative research design was employed to examine the relationships 

among short-term storage, attention, and executive control. 

 

Participants 

A total of 175 individuals were approached, of whom 122 completed the questionnaire, 

yielding a response rate of 69.7%. Participants were divided into two age groups: young adults 

(19–40 years) and older adults (41–64 years). All participants had a minimum education level of 

Intermediate and were affiliated with either English or Urdu literature academic fields as students 

or working professionals. 

 

Measure 

Short-term storage, attention, and executive control were assessed using the Working 

Memory Questionnaire developed by Vallat-Azouvi et al. (2012). The questionnaire consists of 30 

items rated on a 6-point Likert scale ranging from 1 (no difficulty) to 6 (extreme difficulty) and 

measures three domains: short-term storage, attention, and executive control. Higher scores 

indicate greater perceived cognitive difficulty. 

 

Procedure 

Participants were informed about the study objectives and provided written informed 

consent. Data were collected from educational institutions and community settings while ensuring 

confidentiality, anonymity, and voluntary participation. 
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Data Analysis 

Data were analyzed using IBM SPSS (Version 26). Independent-samples t-tests were 

conducted to examine mean differences in short-term storage, attention, and executive control 

across age groups and between English and Urdu literature academic fields. 

 

Results 

 

Table 1  

Demographic Characteristics of the Sample (N=120) 

Characteristics Frequency Percentage M SD 

Gender     

Men 74 61.7   

Women 46 38.3   

Age   41.93 12.27 

Age Groups     

Young Adulthood (18-40) 55 45.8   

Older Adulthood (41-64) 65 54.2   

Qualification     

Intermediate 6 5   

Bachelor 38 31.7   

Master 50 41.6   

PhD 26 21.7   

Academic Fields     

   English Literature 63 55.8   

   Urdu Literature 57 44.2   

Students and Working Professionals     

   Students 93 77.5   

   Professionals 27 22.5   

Note. M = Mean, SD = Standard Deviation 

The sample comprised 120 participants, including 74 men (61.7%) and 46 women (38.3%), 

with a mean age of 41.93 years (SD = 12.27). Among them, 55 participants (45.8%) were classified 

as young adults (18–40 years) and 65 (54.2%) as older adults (41–64 years). Regarding educational 

qualifications, 6 participants (5%) had completed Intermediate education, 38 (31.7%) held a 

Bachelor’s degree, 50 (41.6%) had a Master’s degree, and 26 (21.7%) possessed a PhD. In terms 

of academic fields, 63 participants (55.8%) were from English Literature and 57 (44.2%) from 

Urdu Literature. Additionally, the majority of the sample were students (93, 77.5%), while 27 

participants (22.5%) were working professionals.  

 

Table 2  

Pearson Product Correlation among the Study Variables (N=120) 

Variables 1 2 3 

1.Short term storage - .55** .46** 

2.Attention   .48** 

3.Executive control    - 
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Note. **p<.01 

The results show that all three variables i.e., short-term storage, attention and executive 

control are significantly and positively correlated.  

 

Table 3 

Mean Differences of Age Groups of the Participants (N=120) 

 Young Adults 

(n=55) 

Older Adults 

(n=65) 

   

Variables M SD M SD t (118) P Cohen’s d 

Short Term Storage 28.38 8.78 33.01 5.79 -3.45 .001 0.62 

Attention 26.65 8.09 29.44 6.02 -2.16 .03 0.39 

Executive Control 29.98 8.31 32.04 6.40 -1.53 .12 0.27 

   Note. *p <.05, *** p <.001 

 

The results revealed significant age-related differences in short-term storage and attention, 

with older adults obtaining higher scores than young adults. In contrast, differences in executive 

control between the two age groups were not significant, although older adults scored higher. 

Because higher scores on the questionnaire indicate greater difficulty, these findings suggest that 

young adults demonstrated better short-term storage, attention, and executive control compared to 

older adults. 

 

Table 4 

Mean Differences of the Respondents’ Academic Fields (N=120) 

 English (n=63) Urdu (n=57)    

Variables M SD M SD t (118) P Cohen’s d 

Short Term Storage 28.85 8.64 33.14 6.62 -3.18 .002 0.55 

Attention 26.85 8.16 29.61 5.57 -2.13 .03 0.40 

Executive Control 29.65 7.85 32.70 6.53 -2.30 .02 0.42 

   Note. *p <.05, *** p <.001 

 

As presented in Table 4, significant differences were observed between respondents from 

English and Urdu academic fields across all assessed domains. Participants from the Urdu field 

obtained significantly higher scores in short-term storage, attention, and executive control 

compared to those from the English field. Because higher scores on these variables indicate greater 

levels of difficulty according to the scale, the findings suggest that respondents from the English 

academic field demonstrated comparatively better short-term storage, attention, and executive 

control than their counterparts from the Urdu academic field. 

 

Discussion 

 

The present study examined differences in short-term storage, attention, and executive 

control across age groups and language-based academic fields within the Pakistani context. 

Consistent with the study hypotheses, significant differences were observed between young and 
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older adults, as well as between participants affiliated with English and Urdu literature academic 

fields. 

 

The correlational analysis of the study reported a significant relationship between short-

term storage, attention, and executive control. This is consistent with a recent study by Shahid et 

al. (2025), which also found significant positive relationships among these domains. The reason 

could be that these cognitive processes are interdependent, with efficient attention facilitating 

short-term storage and effective executive control supporting the manipulation and regulation of 

information, highlighting the integrated nature of these cognitive functions. 

 

Older adults reported significantly greater difficulty in short-term storage and attention 

compared to young adults, while differences in executive control were smaller and non-significant. 

These findings align with previous research indicating age-related decline in cognitive functioning, 

particularly in attentional processes and short-term retention (Ferguson et al., 2021; Nettelbeck & 

Burns, 2010; Humes et al., 2022). Structural and functional changes in frontal and hippocampal 

regions, which are critical for regulating attention, memory retention, and goal-directed behavior, 

likely contribute to these declines (Bachmann et al., 2023). The higher scores among older adults 

indicate that they experience more difficulty managing and manipulating information during 

cognitive tasks, whereas young adults demonstrate better overall performance across these 

domains. 

 

Participants from English literature academic fields reported lower perceived difficulties 

in short-term storage, attention, and executive control compared to those from Urdu literature 

fields. This pattern may reflect differences in instructional demands, language processing, and 

cognitive engagement, as English-based academic disciplines often involve extensive reading, 

analytical reasoning, and sustained cognitive effort (Colom et al., 2005; Mancas, 2016). 

Additionally, differences in teaching methods, assessment strategies, and exposure to cognitively 

demanding tasks may influence participants’ self-reported levels of difficulty. 

 

Conclusion 

The study demonstrates significant differences in short-term storage, attention, and 

executive control across age groups and language-based academic fields among Pakistani adults. 

Older adults reported greater cognitive difficulties than young adults, reflecting age-related 

declines. Participants from English literature academic fields showed comparatively better 

performance than those from Urdu literature fields, suggesting that academic language and 

instructional context play a meaningful role in perceived cognitive functioning. These findings 

contribute novel evidence to the limited research on cognitive performance in Pakistan and 

highlight the need to consider both age and academic context in assessments and interventions. 

 

Limitations and Recommendations 

Despite its contributions, the study has several limitations. The cross-sectional design 

restricts causal interpretations of age-related differences, and the reliance on self-report measures 

may reflect subjective perceptions rather than objective cognitive ability. Additionally, all 

participants had a minimum education level of Intermediate, limiting generalizability to 

populations with lower educational attainment. 
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Future research should adopt longitudinal designs to examine developmental changes in 

cognitive functioning over time and incorporate objective cognitive tasks alongside self-report 

measures to strengthen validity. Expanding the sample to include participants from a wider range 

of academic disciplines and educational levels would enhance generalizability. Practically, age-

sensitive interventions and educational strategies that reduce cognitive load, particularly in 

demanding academic contexts, may support attentional control, memory retention, and executive 

functioning. Community-based initiatives, workshops, and lifestyle interventions promoting 

cognitive engagement, physical activity, and stress management may further help maintain 

cognitive health across age groups in Pakistan. 

 

Implications 

The findings of the present study have important educational and practical implications. 

Given that older adults reported greater cognitive difficulties, interventions promoting physical 

activity may be particularly beneficial, as Shahid et al. (2025) found that regular physical activity 

is significantly associated with reduced cognitive deficits and improved attentional and executive 

functioning. Educational institutions and community programs should develop age-sensitive 

strategies to maintain and enhance cognitive functioning among older adults. For students and 

professionals in Urdu literature academic fields, who reported higher perceived cognitive 

difficulty, cognitive skill-building workshops, memory enhancement strategies, and attentional 

training programs can help manage cognitive load and improve performance. Additionally, 

awareness campaigns emphasizing effective learning strategies, stress management, and lifestyle 

factors such as exercise and cognitive engagement may support both younger and older 

populations. Tailored interventions considering both age and academic context are recommended 

to promote optimal cognitive functioning in Pakistan. 
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