
 

 

Jurnal Paedagogy:  
Jurnal Penelitian dan Pengembangan Pendidikan 
https://e-journal.undikma.ac.id/index.php/pedagogy/index 
Email:paedagogy@undikma.ac.id 

 

     Vol. 12 No. 2 : April 2025 

              E-ISSN: 2722-4627 

                          pp. 217-229 

 

Jurnal Paedagogy Vol. 12. No. 2 : April 2025                                                   Copyright © 2025, The Author(s) 217 

 

Boosting Verbal Memory Capacity in Elementary School Students : A Face to Face 

Intervention Study 

  

Faza Izzuddin Nuha*, Puji Lestari Suharso 

Faculty of Psychology, Universitas Indonesia. 

*Corresponding Author. Email: fazaudin15@gmail.com    

 
Abstract: This study aims to measure the effectiveness of non-technological 

working memory interventions in improving the verbal working memory 

capacity of a third-grade student, who experiences learning difficulties in reading 

comprehension and maintaining focus in class. The research employed a 

qualitative approach using a single-case reversal design (A1BA2) over 12 

sessions. The intervention focused on enhancing D's phonological loop function 

through face-to-face, non-digital working memory training exercises, such as the 

odd one out and listening recall tasks. Data were collected through semi-

structured interviews with parents and teachers, as well as non-participatory 

observations in both school and home environments. Data analysis involved 

comparing pre- and post-intervention performance to identify changes in working 

memory abilities. The findings indicate that this intervention can enhance verbal 

working memory capacity, supporting improvements in reading comprehension 

and focus. This suggests that non-technological, easily implementable 

interventions can provide a practical solution for enhancing cognitive abilities in 

children, particularly those from low socioeconomic backgrounds, with potential 

long-term benefits for academic performance. 
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Introduction 

Working memory is a cognitive process that allows individuals to temporarily store 

and manipulate information, using it to complete complex tasks (Cockcroft, 2015; Klingberg 

et al., 2002). It enables individuals to process and comprehend new information, follow 

instructions, recall, and apply existing knowledge (Jaroslawska et al., 2016). Working 

memory plays a crucial role in managing and storing information required to achieve specific 

goals while filtering out irrelevant stimuli or distractions from other sources (Hofmann et al., 

2012; Schmeichel et al., 2008). Additionally, working memory is a strong predictor of 

various complex cognitive skills associated with academic achievement (Alloway & Copello, 

2013; Khalid et al., 2019; Peng et al., 2018), such as reading comprehension (Borella & De 

Ribaupierre, 2014), mathematical problem solving (Bull & Lee, 2014; Friso-van Den Bos et 

al., 2013), remembering instructions, and planning future learning activities (St Clair‐
Thompson et al., 2010).  

Previous research has established a positive correlation between working memory and 

self-regulation skills, such as attention (Diamond & Ling, 2019), inhibitory control (Engle, 

2002), and emotion regulation (Xiu et al., 2018). Consequently, individuals with learning 

difficulties, self-regulation challenges, and attention deficits often experience working 

memory impairments, as they struggle to control misaligned behaviors, process, and integrate 

relevant information effectively, leading to variations in learning approaches (Grégoire et al., 

2012; Martinussen et al., 2005; Olesen et al., 2004; Xiu et al., 2018). 
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Research indicates that working memory development is influenced by family 

socioeconomic status (SES) (Rosen et al., 2020). On average, children from low 

socioeconomic backgrounds exhibit lower working memory performance compared to those 

from higher SES backgrounds (Lawson et al., 2018; Rosen et al., 2020). One mechanism 

explaining this difference is deprivation, characterized by limited cognitive stimulation and 

social experiences from the environment, which are essential for supporting the development 

of neural systems underlying higher cognitive capacities (McLaughlin et al., 2021; Sheridan 

& McLaughlin, 2014). Children from low-SES backgrounds typically receive less cognitive 

stimulation than those from higher SES families (Rosen et al., 2020). This lack of stimulation 

often hinders the development of executive functions, such as working memory, self-control, 

and cognitive flexibility, ultimately leading to lower performance in tasks requiring these 

functions (Amso & Lynn, 2017; Hackman et al., 2015; Rosen et al., 2018).  

Working memory integrates information from long-term memory with new 

information being processed in temporary storage (Swanson & Beebe-Frankenberger, 2004). 

This process frequently occurs during classroom learning activities, and children with limited 

working memory capacity often struggle to engage in learning (St Clair‐ Thompson et al., 

2010). Limitations in working memory can lead to various learning difficulties, as it acts as a 

bottleneck in reinforcing a child's understanding and knowledge, causing them to fail in 

meeting the demands of tasks requiring sustained memory use, which results in suboptimal 

development of skills and knowledge throughout their schooling years (Alloway, 2006; 

Gathercole et al., 2004). 

Research indicates that approximately 15% of children have limited working memory, 

leading to poor focus, distractibility, and difficulty completing tasks requiring sustained 

attention (Holmes et al., 2010). Over 80% of children with these limitations also face 

challenges in reading and mathematics, but are often not identified as having special 

educational needs. Therefore, it is crucial to understand and provide appropriate interventions 

to improve working memory, given its critical role in supporting children's academic 

development (Holmes et al., 2010; Holmes & Gathercole, 2014). 

 This case study examines an 8-year-old third-grade male student who came from a 

low SES background who was reported by his teacher and parents to be experiencing learning 

difficulties. He struggles to follow classroom lessons, takes longer to comprehend reading 

material, and requires repetition to understand lessons, particularly in noisy environments. It 

was also noted that D has a history of speech delay and received limited stimulation during 

early development. Cognitive assessments revealed significant discrepancies between his 

verbal and non-verbal abilities. Overall, D's intelligence falls within the average range (Full 

Scale IQ = 96, WISC-4), with non-verbal abilities categorized as superior (Category 1). 

These findings suggest that D's challenges are not due to general intellectual limitations. 

The disparity between verbal and non-verbal abilities is more apparent in the results 

of the simple span test. On the subtests measuring verbal working memory capacity (Alloway 

2007; Wechsler 2009), D scored lower, whereas on subtests assessing working memory 

performance in visual and spatial tasks (Pickering et al., 2001), D achieved higher scores. The 

differences in D's verbal and non-verbal test results can be explained using the working 

memory model of Baddeley and Hitch (1974), which consists of the central executive and 

two domain-specific storage systems: the phonological loop and visuospatial sketchpad  

(Baddeley & Logie, 1999). Verbal tasks require simultaneous storage and processing of 

information, relying on both the phonological loop and central executive (Baddeley & Hitch, 

1974; Park et al., 2013). The phonological loop is responsible for short-term verbal 
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information storage, while the central executive manages attention, allocates memory 

resources, and regulates the flow of information into working memory (Baddeley, 2003). In 

this case, a limited phonological loop capacity impairs D’s ability to manipulate and process 

verbal information, impacting their verbal IQ score. Conversely, the stronger visuospatial 

sketchpad supports D's superior performance on non-verbal tasks involving visual and spatial 

relations (Kuschner, 2013).  

The discrepancy in verbal and non-verbal performance may also be influenced by 

environmental factors. Verbal tests are often linked to prior knowledge and early language 

experiences, which might have been limited, thus lowering the verbal IQ score (Brooks-Gunn 

et al., 1996; Hoff & Tian, 2005). In contrast, non-verbal tests, which are less dependent on 

language experience and prior knowledge, allow the student to demonstrate their full 

potential. 

In recent years, working memory intervention programs aimed at improving working 

memory capacity have commonly utilized technology as the medium for intervention 

(Diamond, 2012; Karbach & Unger, 2014; Melby-Lervåg & Hulme, 2013; Strobach & 

Karbach, 2016). These programs focus on enhancing cognitive functions through repeated 

practice with tasks involving working memory. Structured and progressive training is 

expected to develop working memory capacity (Bryck & Fisher, 2012; Jolles & Crone, 

2012). However, a significant challenge in implementing technology-based interventions is 

the limited access for children from low socioeconomic status (low SES) families, 

particularly in developing countries like Indonesia. Limited access to devices such as 

computers and the internet often hinders the use of technology in working memory 

interventions (Munir et al., 2023). Consequently, children from low SES families are less 

exposed to opportunities that support their cognitive development (Amso & Lynn, 2017). 

Most current working memory intervention programs use app-based technology, but there is 

still a lack of research exploring the development of working memory interventions for low 

SES children that do not rely on technology in Indonesia.  

This study offers a more inclusive and practical solution by focusing on face-to-face 

working memory training that can be implemented in schools by teachers or at home by 

parents, without the need for technological devices. Unlike most current working memory 

interventions that rely heavily on technology, this approach provides an affordable and 

accessible alternative for a wider range of children, particularly those from low SES families 

who often have limited access to such technology. The purpose of this research is to 

investigate the effectiveness of non-technological interventions in improving working 

memory capacity related to the phonological loop. The intervention, adapted from Henry et 

al. (2014), aims to improve working memory capacity related to the phonological loop 

through face-to-face, non-computerized, quick, and simple working memory training. The 

intervention focuses on direct and near transfer effects, which are improvements in both the 

trained tasks and related untrained tasks, specifically in working memory abilities for 

monitoring and updating information. These skills form the foundation for improving reading 

comprehension (Hulme & Starling, 2010), allowing children to select and retain relevant 

information while suppressing irrelevant information during reading tasks (García-Madruga 

et al., 2016). Hence, children may develop foundational scholastic skills that benefit their 

overall learning process (Henry et al., 2014). 
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Research Method 

This study utilized a qualitative single-case study approach with a reversal design 

(A1BA2) (Kratochwill & Levin, 2014). The design involved measurements in three 

consecutive phases: A1) the initial baseline measurement phase, B) the intervention phase, 

and A2) the follow-up measurement phase to assess the changes resulting from the 

intervention (Freeman et al., 2010). The participant was an eight-year-old child (D) who 

struggled with reading comprehension and had difficulty staying focused in class. To gain 

further insights, semi-structured interviews were conducted with the parents and teachers 

during phase A1, in addition to the ongoing measurement and observation activities 

throughout the intervention. The working memory training intervention lasted for six weeks, 

with a total of 12 sessions. Two sessions were dedicated to baseline recording, followed by 

10 intervention sessions, and concluding with an evaluation session. Each intervention 

session lasted between 15 to 20 minutes, with two sessions held per week. 

Table 1. Intervention Activity Design 

Session Activity Tasks Used Notes 

A1 Baseline measurement of 

phonological loop capacity and 

interviews with parents and 

teachers 

1. Digit Span (Forward and 

Backward) 

2. Listening Recall 

3. Odd One Out Span 

Task difficulty 

was gradually 

increased once 

the participant 

achieved 

relatively stable 

scores. 

1-10 Working memory training

  

1. Listening recall. 

2. Odd one Out Span. 

A2 Post-intervention evaluation of 

phonological loop capacity 

1. Digit Span (Forward and 

Backward) 

2. Listening Recall 

3. Odd One Out Span 

The baseline measurement of working memory capacity related to verbal tasks (phonological 

loop and central executive) was conducted using two types of tasks: simple span tasks and 

complex span tasks, both designed to assess working memory capacity by requiring 

simultaneous storage and processing of information (Cockcroft, 2015). 

The simple span task was measured using the forward and backward Digit Span 

subtests from the WISC-4 (Alloway, 2007; Sankalaite et al., 2023), In this task, participants 

were asked to repeat a series of digits in the correct order (forward) and in reverse order 

(backward), with the number of digits gradually increasing as the task progressed. The 

complex span task was measured using two tasks: Listening Recall (Alloway, 2007) and Odd 

one out span (Cragg et al., 2017). The Listening Recall task assessed the capacity of both the 

central executive and the phonological loop by asking participants to evaluate the meaning of 

a series of sentences and then recall the last word of each sentence (Cockcroft, 2015). 

Participants listened to sentences that were either logical or nonsensical (e.g., "The candle 

melts when heated" and "The pineapple plays soccer"). They were instructed to judge 

whether the sentences were 'true' or 'false' and then recall the last word of each sentence. The 

task began with one sentence and increased to five sentences. When dealing with two or more 

sentences, participants were required to evaluate the truth of each sentence before hearing the 

next one. After all the sentences were presented, they had to recall the last words in the 
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correct order. If participants made three or more errors in a block, the trial was terminated. 

The total number of correct trials was recorded and used as a baseline for the intervention. 

In the Odd One Out Span task, participants were shown cards displaying three shapes, 

two of which were identical and one that was different. They were asked to identify the 

different shape and remember its position (left, center, or right) (Cragg et al., 2017). The 

difficulty increased by presenting multiple cards simultaneously, after which the participants 

were required to recall the positions of the different shapes on each card in the order they had 

been presented. The total number of correct trials was recorded, and this data served as the 

baseline for working memory in the intervention. 

 The intervention sessions involved repetitive practice using two tasks: Listening 

Recall and Odd One Out Span (Henry et al., 2014). These complex span tasks assess working 

memory by engaging both the phonological loop and central executive, combining the 

simultaneous processing and storage of information (St Clair‐ Thompson et al., 2010). Such 

tasks are known as Executive-Loaded Working Memory (ELWM) tasks, as they require both 

processing and storage of information concurrently, thereby engaging the central executive 

beyond short-term storage (Miyake & Friedman, 2012). 

 The data analysis technique employed in this study involved comparing pre- and post-

intervention performance to evaluate changes in working memory capacity. Data were 

collected from the results of the Listening Recall and Odd One Out Span tasks during both 

baseline and post-intervention phases. The performance data were analyzed by calculating the 

participant’s scores on each task and identifying any improvements. Additionally, qualitative 

data from semi-structured interviews with parents and teachers were thematically analyzed to 

explore changes in the participant’s behavior, focus, and cognitive abilities, as well as to 

understand the underlying factors that contributed to the participant’s condition. 

 

Results and Discussion 

This study aims to measure the effectiveness of non-tecnological working memory 

interventions in improving verbal working memory capacity, of a third-grade student, D (8). 

Based on interview and observation results, it was found that D experienced limited cognitive 

and language stimulation during early developmental years due to both parents working full-

time. As a result, D often spent time watching videos on the internet, which contributed to 

delayed speech development and impacted verbal information processing and focus in 

learning. At school, D frequently struggled to follow lessons, needed repeated instructions, 

and was slow in taking notes, especially in crowded classrooms. At home, D was also easily 

distracted and found it difficult to maintain focus on tasks. The lack of early stimulation is 

suspected to be the primary factor affecting D's working memory development and academic 

abilities. 

The intervention lasted for 12 sessions over six weeks, with each session lasting 15 to 

20 minutes at the participant's home, scheduled between 8 AM and 11 AM to accommodate 

the school timetable. Each session began with rapport building to ensure D’s readiness to 

engage in the intervention. Sessions A1 and A2 were used to assess pre and post-intervention 

capabilities, involving three tasks: Odd One Out, Listening Recall, and Forward-Backward 

Digit Span. Following these, ten intervention sessions were conducted twice a week, focusing 

on the Odd One Out and Listening Recall tasks. 
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Figure 1. Results of the Odd One Out Task Intervention 

In the Odd One Out task, the participant identified the item that differed from several similar 

items and remembered its position. The difficulty level increased by adding more cards 

displayed before the participant responded. Scores were obtained based on the number of 

correct answers before D made more than three mistakes. D started the Odd One Out task 

with a score of five during the first baseline session (A1) at the one-card difficulty level. After 

two sessions with relatively stable scores, the difficulty level was increased to two cards, and 

progressively increased to four cards, where D consistently showed score improvement. 

However, when the difficulty level was raised to five cards, D experienced a drop in 

scores during the first two sessions. The decline in the first session was likely due to D 

adjusting to the more complex memory load compared to the previous difficulty level. In the 

second session, the lower score was thought to be influenced by D's physical and mental 

condition, as D appeared tired and less focused. This might be related to the intervention 

being conducted in the afternoon to fit D's schedule. During the intervention, D was visibly 

unfocused and yawned frequently, even though D had been asked beforehand if they wanted 

to proceed with the intervention that day. 

In the following intervention sessions, D's scores improved after the intervention was 

rescheduled to the morning, as before. By the final intervention session, the difficulty level 

remained at five cards, and in the last session, D achieved a significant score increase, 

surpassing 20 points. Overall, there was a trend of increasing scores proportional to the task's 

difficulty level.  

 
Figure 2. Results of the Listening Recall Task Intervention 

In the listening recall task, the participant was asked to judge the truth of a sentence and then 

recall the last word of the sentence. The difficulty increased by adding more sentences. 

During the baseline session, D scored 8 at the one-sentence difficulty level. 

In the first and second intervention sessions, the examiner introduced two difficulty 

levels because D appeared eager to participate. The goal of this increase was to provide a 
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challenge and assess D’s performance on more complex verbal tasks compared to the 

previous difficulty level. In session 1.1, D's performance improved compared to the baseline, 

so the difficulty was increased to two sentences in session 1.2. However, there was a drop in 

the score to 6, as D needed more time to recall, especially the last word of each sentence. 

Despite this, D was still able to correctly recall the words. 

In the second session with the two-sentence difficulty, D showed significant 

improvement, scoring 18. D seemed to remember the two requested words more easily and 

focused on listening to the sentences. Since D remained focused, the examiner increased the 

difficulty to three sentences, but D’s performance dropped again, with the score returning to 

10. In subsequent intervention sessions, D gradually improved performance at the same 

difficulty level. However, when the difficulty increased further, D’s performance declined 

again, particularly in the eighth session, where the lowest score was recorded since the 

introduction of the four-sentence difficulty level. During this session, D was slower in 

responding and appeared fatigued. Nonetheless, D’s scores gradually improved in the 

remaining intervention sessions. 

Tabel 2. Results of Digit Span test 

 Forward Digits Span Backwards Digits Span 

A1 4 3 

A2 7 6 

In the digit span task, the participant was asked to repeat a sequence of numbers in the same 

order (forward) and in reverse order (backward) as presented by the examiner. This task was 

administered during both the baseline measurement (A1) and post-intervention (A2). 

In session A1, D appeared to focus on the task by looking upwards and achieved a 

score of 4 on the forward digit span and 3 on the backward digit span. D’s difficulty in 

responding was related to accurately recalling the number sequence, often resulting in D 

providing answers in a random order. 

The results from the intervention demonstrated an improvement not only through 

direct transfer effects on the trained tasks, such as Odd One Out and Listening Recall, but 

also through near transfer effects on the untrained digit span task. These findings support the 

literature, which suggests that Executive-Loaded Working Memory (ELWM) tasks, such as 

Odd One Out and Listening Recall, have a direct effect in enhancing working memory on the 

tasks that are directly trained (Rowe et al., 2019) as well as on other tasks that are not directly 

trained (Alloway et al., 2013; Gray et al., 2012; Henry et al., 2014; Holmes et al., 2009). 

The improvement observed in both direct and near transfer effects can be attributed to 

the ELWM tasks used in the intervention. These tasks not only focus on information storage 

but also engage the participant’s ability to manage attention and process information 

simultaneously, thus training executive functions that contribute to skill transfer to similar 

tasks (Henry et al., 2012, 2014; Rowe et al., 2019). By utilizing tasks that require the 

coordination of information storage and processing at the same time, the intervention 

increases the likelihood that the acquired skills can be applied to other tasks with similar 

demands (Gathercole et al., 2019). 

Previous research has indicated that regular practice with ELWM tasks can improve 

the efficiency of information processing and facilitate the storage of information in working 

memory, thereby enhancing working memory abilities that are beneficial for children's 

scholastic performance (Henry et al., 2014; Loosli et al., 2012). As previously explained, 
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when performing ELWM tasks, attention is divided between information storage and 

processing. This resembles how attention functions in everyday activities, helping to form 

new cognitive habits. Since training tends to impact similar activities, ELWM training can 

enhance untrained working memory abilities and everyday skills, such as attention and 

language, through both near and far transfer effects (Gathercole et al., 2019). Additionally, 

the adaptive working memory load adjusts to the child’s performance, allowing the child to 

remain challenged without becoming overwhelmed (Melby-Lervåg & Hulme, 2013). 

D's early developmental history, in which most of the time was spent in front of 

gadget screens, can also explain D's difficulties in tasks requiring verbal abilities and the 

speech delay that D experienced. Excessive use of gadgets in children can negatively affect 

working memory abilities (Soares et al., 2021). The time spent in front of screens, replacing 

direct interaction, may impact the development of the phonological loop, which plays a 

crucial role in processing verbal information (Veraksa et al., 2021). These findings are 

consistent with the observation that the duration of gadget use and screen exposure are 

primary predictors in identifying speech delay in children (Lin et al., 2015). 

The findings of this study reinforce the conclusions of Mora & Borella (2015), which 

assert that working memory is not a fixed entity, as earlier studies suggested (Klingberg et al., 

2002), but can be modified through targeted training. Furthermore, these findings support 

previous research that indicates working memory training interventions can have positive 

effects on other related, untrained working memory skills (Alloway, Bibile, & Lau, 2013; 

Gray et al., 2012). This is attributed to the nature of Executive-Loaded Working Memory 

(ELWM) tasks, which are more closely tied to broader cognitive abilities compared to simple 

short-term memory tasks (Loosli et al., 2012). 

From a practical standpoint, this intervention offers an accessible solution for schools 

and families that may not have access to technology or app-based programs to enhance 

working memory capacity. Teachers and parents can easily implement simple exercises, such 

as Listening Recall and Odd One Out Span, at home or in school, without the need for special 

devices. Furthermore, the short and quick nature of the intervention sessions makes it feasible 

to integrate into daily routines, allowing children, especially those from low socioeconomic 

backgrounds, to benefit equally from cognitive and academic improvements. 

 

Conclusion 

This study demonstrates that a face-to-face, non-computer-based working memory 

intervention, which is easy and quick to implement, shows improvement in verbal working 

memory capacities, as evidenced by increased scores in the tasks provided. These 

improvements are evidenced by increased scores in verbal tasks, supporting better reading 

comprehension and focus. Repeated practice on ELWM tasks, with difficulty levels adjusted 

to the child's abilities, resulted in both direct and near transfer effects post-intervention. These 

findings suggest that simple, gadget-free interventions conducted regularly can positively 

impact verbal working memory, which is expected to contribute to the child’s scholastic 

abilities as they continue their learning journey.  

 

Recommendation 

This study has limitations in that it involved only a single-case sample. Therefore, it is 

recommended to use a quantitative method by increasing the number of participants in future 

research and dividing them into control and treatment groups. This approach aims to ensure 

whether the intervention effects observed can show similar significance in populations with 
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similar demographics. Additionally, it is necessary to measure reading comprehension ability 

before and after the intervention to assess the improvement. A follow-up period of 3-6 

months after session A2 is also recommended to measure the long-term effects of the 

intervention on the trained abilities (Henry et al., 2014). It is further suggested to increase the 

number of intervention sessions to a minimum of 18 sessions or three times per week to 

evaluate the improvement in working memory abilities with a more intensive intervention 

schedule.  

Based on the findings, teachers are encouraged to collaborate with school counselors 

or learning support staff to identify students with verbal working memory challenges, such as 

difficulty with reading comprehension or focus. Once identified, these students can be 

supported through one-on-one or in small group sessions working memory exercises, such as 

Listening Recall and Odd One Out Span. These exercises can be tailored to each student’s 

specific needs and adjusted in difficulty as they make progress. Parents can contribute by 

practicing similar exercises at home for 10-15 minutes per session, two to three times a week, 

and fostering cognitive development through early stimulation and limiting passive screen 

time, promoting interactive activities like reading and memory games. Collaboration between 

teachers, support staff, and parents is essential to ensure that the interventions are reinforced 

and the child’s progress is monitored holistically.    

 

References 
Alloway, T. P. (2006). How does working memory work in the classroom? Educational 

Research and Reviews, 1(4), 134-139. 

Alloway, T. P. (2007). Working memory, reading, and mathematical skills in children with 

developmental coordination disorder. Journal of Experimental Child Psychology, 

96(1), 20–36. https://doi.org/10.1016/j.jecp.2006.07.002 

Alloway, T. P., Bibile, V., & Lau, G. (2013). Computerized working memory training: Can it 

lead to gains in cognitive skills in students? Computers in Human Behavior, 29(3), 

632–638. https://doi.org/10.1016/j.chb.2012.10.023 

Alloway, T. P., & Copello, E. (2013). Working Memory: The What, the Why, and the How. 

The Australian Educational and Developmental Psychologist, 30(2), 105–118. 

https://doi.org/10.1017/edp.2013.13 

Amso, D., & Lynn, A. (2017). Distinctive Mechanisms of Adversity and Socioeconomic 

Inequality in Child Development: A Review and Recommendations for Evidence-

Based Policy. Policy Insights from the Behavioral and Brain Sciences, 4(2), 139–

146. https://doi.org/10.1177/2372732217721933 

Baddeley, A. (2003). Working memory: Looking back and looking forward. Nature Reviews 

Neuroscience, 4(10), 829–839. https://doi.org/10.1038/nrn1201 

Baddeley, A. D., & Logie, R. H. (1999). Working Memory: The Multiple-Component Model. 

In A. Miyake & P. Shah (Eds.), Models of Working Memory (1st ed., pp. 28–61). 

Cambridge University Press. https://doi.org/10.1017/CBO9781139174909.005 

Borella, E., & De Ribaupierre, A. (2014). The role of working memory, inhibition, and 

processing speed in text comprehension in children. Learning and Individual 

Differences, 34, 86–92. https://doi.org/10.1016/j.lindif.2014.05.001 

Brooks-Gunn, J., Klebanov, P. K., & Duncan, G. J. (1996). Ethnic Differences in Children’s 

Intelligence Test Scores: Role of Economic Deprivation, Home Environment, and 

Maternal Characteristics. Child Development, 67(2), 396. 

https://doi.org/10.2307/1131822 

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id


 

 

Jurnal Paedagogy:  
Jurnal Penelitian dan Pengembangan Pendidikan 
https://e-journal.undikma.ac.id/index.php/pedagogy/index 
Email:paedagogy@undikma.ac.id 

 

     Vol. 12 No. 2 : April 2025 

              E-ISSN: 2722-4627 

                          pp. 217-229 

 

Jurnal Paedagogy Vol. 12. No. 2 : April 2025                                                   Copyright © 2025, The Author(s) 226 

 

Bryck, R. L., & Fisher, P. A. (2012). Training the brain: Practical applications of neural 

plasticity from the intersection of cognitive neuroscience, developmental 

psychology, and prevention science. American Psychologist, 67(2), 87–100. 

https://doi.org/10.1037/a0024657 

Bull, R., & Lee, K. (2014). Executive Functioning and Mathematics Achievement. Child 

Development Perspectives, 8(1), 36–41. https://doi.org/10.1111/cdep.12059 

Cockcroft, K. (2015). The role of working memory in childhood education: Five questions 

and answers. South African Journal of Childhood Education, 5(1), 18. 

https://doi.org/10.4102/sajce.v5i1.347 

Cragg, L., Keeble, S., Richardson, S., Roome, H. E., & Gilmore, C. (2017). Direct and 

indirect influences of executive functions on mathematics achievement. Cognition, 

162, 12–26. https://doi.org/10.1016/j.cognition.2017.01.014 

Diamond, A. (2012). Activities and Programs That Improve Children’s Executive Functions. 

Current Directions in Psychological Science, 21(5), 335–341. 

https://doi.org/10.1177/0963721412453722 

Diamond, A., & Ling, D. S. (2019). Review of the Evidence on, and Fundamental Questions 

About, Efforts to Improve Executive Functions, Including Working Memory. In J. 

M. Novick, M. F. Bunting, M. R. Dougherty, & R. W. Engle (Eds.), Cognitive and 

Working Memory Training (1st ed., pp. 143–431). Oxford University PressNew 

York. https://doi.org/10.1093/oso/9780199974467.003.0008 

Engle, R. W. (2002). Working Memory Capacity as Executive Attention. Current Directions 

in Psychological Science, 11(1), 19–23. https://doi.org/10.1111/1467-8721.00160 

Freeman, J., Gear, M., Pauli, A., Cowan, P., Finnigan, C., Hunter, H., Mobberley, C., Nock, 

A., Sims, R., & Thain, J. (2010). The effect of core stability training on balance and 

mobility in ambulant individuals with multiple sclerosis: A multi-centre series of 

single case studies. Multiple Sclerosis Journal, 16(11), 1377–1384. 

https://doi.org/10.1177/1352458510378126 

Friso-van Den Bos, I., Van Der Ven, S. H. G., Kroesbergen, E. H., & Van Luit, J. E. H. 

(2013). Working memory and mathematics in primary school children: A meta-

analysis. Educational Research Review, 10, 29–44. 

https://doi.org/10.1016/j.edurev.2013.05.003 

García-Madruga, J. A., Gómez-Veiga, I., & Vila, J. Ó. (2016). Executive Functions and the 

Improvement of Thinking Abilities: The Intervention in Reading Comprehension. 

Frontiers in Psychology, 7. https://doi.org/10.3389/fpsyg.2016.00058 

Gathercole, S. E., Dunning, D. L., Holmes, J., & Norris, D. (2019). Working memory training 

involves learning new skills. Journal of Memory and Language, 105, 19–42. 

https://doi.org/10.1016/j.jml.2018.10.003 

Gathercole, S. E., Pickering, S. J., Ambridge, B., & Wearing, H. (2004). The Structure of 

Working Memory From 4 to 15 Years of Age. Developmental Psychology, 40(2), 

177–190. https://doi.org/10.1037/0012-1649.40.2.177 

Gray, S. A., Chaban, P., Martinussen, R., Goldberg, R., Gotlieb, H., Kronitz, R., 

Hockenberry, M., & Tannock, R. (2012). Effects of a computerized working 

memory training program on working memory, attention, and academics in 

adolescents with severe LD and comorbid ADHD: A randomized controlled trial. 

Journal of Child Psychology and Psychiatry, 53(12), 1277–1284. 

https://doi.org/10.1111/j.1469-7610.2012.02592.x 

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id


 

 

Jurnal Paedagogy:  
Jurnal Penelitian dan Pengembangan Pendidikan 
https://e-journal.undikma.ac.id/index.php/pedagogy/index 
Email:paedagogy@undikma.ac.id 

 

     Vol. 12 No. 2 : April 2025 

              E-ISSN: 2722-4627 

                          pp. 217-229 

 

Jurnal Paedagogy Vol. 12. No. 2 : April 2025                                                   Copyright © 2025, The Author(s) 227 

 

Grégoire, S., Bouffard, T., & Vezeau, C. (2012). Personal goal setting as a mediator of the 

relationship between mindfulness and wellbeing. International Journal of 

Wellbeing, 2(3), 236–250. https://doi.org/10.5502/ijw.v2.i3.5 

Hackman, D. A., Gallop, R., Evans, G. W., & Farah, M. J. (2015). Socioeconomic status and 

executive function: Developmental trajectories and mediation. Developmental 

Science, 18(5), 686–702. https://doi.org/10.1111/desc.12246 

Henry, L. A., Messer, D. J., & Nash, G. (2012). Executive functioning in children with 

specific language impairment. Journal of Child Psychology and Psychiatry, 53(1), 

37–45. https://doi.org/10.1111/j.1469-7610.2011.02430.x 

Henry, L. A., Messer, D. J., & Nash, G. (2014). Testing for Near and Far Transfer Effects 

with a Short, Face‐to‐Face Adaptive Working Memory Training Intervention in 

Typical Children. Infant and Child Development, 23(1), 84–103. 

https://doi.org/10.1002/icd.1816 

Hoff, E., & Tian, C. (2005). Socioeconomic status and cultural influences on language. 

Journal of Communication Disorders, 38(4), 271–278. 

https://doi.org/10.1016/j.jcomdis.2005.02.003 

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and self-

regulation. Trends in Cognitive Sciences, 16(3), 174–180. 

https://doi.org/10.1016/j.tics.2012.01.006 

Holmes, J., & Gathercole, S. E. (2014). Taking working memory training from the laboratory 

into schools. Educational Psychology, 34(4), 440–450. 

https://doi.org/10.1080/01443410.2013.797338 

Holmes, J., Gathercole, S. E., & Dunning, D. L. (2009). Adaptive training leads to sustained 

enhancement of poor working memory in children. Developmental Science, 12(4). 

https://doi.org/10.1111/j.1467-7687.2009.00848.x 

Holmes, J., Gathercole, S. E., & Dunning, D. L. (2010). Poor working memory. In Advances 

in Child Development and Behavior (Vol. 39, pp. 1–43). Elsevier. 

https://doi.org/10.1016/B978-0-12-374748-8.00001-9 

Hulme, C., & Starling, J. (2010). Developmental Disorders of Language Learning and 

Cognition. International Journal of Language & Communication Disorders, 45(6), 

703–704. https://doi.org/10.3109/13682820903299344 

Jaroslawska, A. J., Gathercole, S. E., Logie, M. R., & Holmes, J. (2016). Following 

instructions in a virtual school: Does working memory play a role? Memory & 

Cognition, 44(4), 580–589. https://doi.org/10.3758/s13421-015-0579-2 

Jolles, D. D., & Crone, E. A. (2012). Training the developing brain: A neurocognitive 

perspective. Frontiers in Human Neuroscience, 6. 

https://doi.org/10.3389/fnhum.2012.00076 

Karbach, J., & Unger, K. (2014). Executive control training from middle childhood to 

adolescence. Frontiers in Psychology, 5. https://doi.org/10.3389/fpsyg.2014.00390 

Khalid, T., Batool, S. H., Khalid, A., Saeed, H., & Zaidi, S. W. H. (2019). Pakistani students’ 

perceptions about their learning experience through video games: A qualitative case 

study. Library Hi Tech, 38(3), 493–503. https://doi.org/10.1108/LHT-03-2019-0068 

Klingberg, T., Forssberg, H., & Westerberg, H. (2002). Training of Working Memory in 

Children With ADHD. Journal of Clinical and Experimental Neuropsychology, 

24(6), 781–791. https://doi.org/10.1076/jcen.24.6.781.8395 

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id


 

 

Jurnal Paedagogy:  
Jurnal Penelitian dan Pengembangan Pendidikan 
https://e-journal.undikma.ac.id/index.php/pedagogy/index 
Email:paedagogy@undikma.ac.id 

 

     Vol. 12 No. 2 : April 2025 

              E-ISSN: 2722-4627 

                          pp. 217-229 

 

Jurnal Paedagogy Vol. 12. No. 2 : April 2025                                                   Copyright © 2025, The Author(s) 228 

 

Kratochwill, T. R., & Levin, J. R. (Eds.). (2014). Single-case intervention research: 

Methodological and statistical advances. American Psychological Association. 

https://doi.org/10.1037/14376-000 

Lawson, G. M., Hook, C. J., & Farah, M. J. (2018). A meta‐analysis of the relationship 

between socioeconomic status and executive function performance among children. 

Developmental Science, 21(2), e12529. https://doi.org/10.1111/desc.12529 

Lin, L.-Y., Cherng, R.-J., Chen, Y.-J., Chen, Y.-J., & Yang, H.-M. (2015). Effects of 

television exposure on developmental skills among young children. Infant Behavior 

and Development, 38, 20–26. https://doi.org/10.1016/j.infbeh.2014.12.005 

Loosli, S. V., Buschkuehl, M., Perrig, W. J., & Jaeggi, S. M. (2012). Working memory 

training improves reading processes in typically developing children. Child 

Neuropsychology, 18(1), 62–78. https://doi.org/10.1080/09297049.2011.575772 

Martinussen, R., Hayden, J., Hogg-Johnson, S., & Tannock, R. (2005). A Meta-Analysis of 

Working Memory Impairments in Children With Attention-Deficit/Hyperactivity 

Disorder. Journal of the American Academy of Child & Adolescent Psychiatry, 

44(4), 377–384. https://doi.org/10.1097/01.chi.0000153228.72591.73 

McLaughlin, K. A., Sheridan, M. A., Humphreys, K. L., Belsky, J., & Ellis, B. J. (2021). The 

Value of Dimensional Models of Early Experience: Thinking Clearly About 

Concepts and Categories. Perspectives on Psychological Science, 16(6), 1463–

1472. https://doi.org/10.1177/1745691621992346 

Melby-Lervåg, M., & Hulme, C. (2013). Is working memory training effective? A meta-

analytic review. Developmental Psychology, 49(2), 270–291. 

https://doi.org/10.1037/a0028228 

Miyake, A., & Friedman, N. P. (2012). The Nature and Organization of Individual 

Differences in Executive Functions: Four General Conclusions. Current Directions 

in Psychological Science, 21(1), 8–14. https://doi.org/10.1177/0963721411429458 

Munir, J., Faiza, M., Jamal, B., Daud, S., & Iqbal, K. (2023). The Impact of Socio-economic 

Status on Academic Achievement. Journal of Social Sciences Review, 3(2), 695–

705. https://doi.org/10.54183/jssr.v3i2.308 

Olesen, P. J., Westerberg, H., & Klingberg, T. (2004). Increased prefrontal and parietal 

activity after training of working memory. Nature Neuroscience, 7(1), 75–79. 

https://doi.org/10.1038/nn1165 

Park, J., Ritter, M., Lombardino, L. J., Wiseheart, R., & Sherman, S. (2013). Phonological 

awareness intervention for verbal working memory skills in school-age children 

with specific language impairment and concomitant word reading difficulties. 

International Journal of Research Studies in Language Learning, 3(4). 

https://doi.org/10.5861/ijrsll.2013.534 

Peng, P., Barnes, M., Wang, C., Wang, W., Li, S., Swanson, H. L., Dardick, W., & Tao, S. 

(2018). A meta-analysis on the relation between reading and working memory. 

Psychological Bulletin, 144(1), 48–76. https://doi.org/10.1037/bul0000124 

Pickering, S. J., Gathercole, S. E., Hall, M., & Lloyd, S. A. (2001). Development of Memory 

for Pattern and Path: Further Evidence for the Fractionation of Visuo-Spatial 

Memory. The Quarterly Journal of Experimental Psychology Section A, 54(2), 397–

420. https://doi.org/10.1080/713755973 

Rosen, M. L., Hagen, M. P., Lurie, L. A., Miles, Z. E., Sheridan, M. A., Meltzoff, A. N., & 

McLaughlin, K. A. (2020). Cognitive Stimulation as a Mechanism Linking 

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id


 

 

Jurnal Paedagogy:  
Jurnal Penelitian dan Pengembangan Pendidikan 
https://e-journal.undikma.ac.id/index.php/pedagogy/index 
Email:paedagogy@undikma.ac.id 

 

     Vol. 12 No. 2 : April 2025 

              E-ISSN: 2722-4627 

                          pp. 217-229 

 

Jurnal Paedagogy Vol. 12. No. 2 : April 2025                                                   Copyright © 2025, The Author(s) 229 

 

Socioeconomic Status With Executive Function: A Longitudinal Investigation. 

Child Development, 91(4). https://doi.org/10.1111/cdev.13315 

Rosen, M. L., Sheridan, M. A., Sambrook, K. A., Meltzoff, A. N., & McLaughlin, K. A. 

(2018). Socioeconomic disparities in academic achievement: A multi-modal 

investigation of neural mechanisms in children and adolescents. NeuroImage, 173, 

298–310. https://doi.org/10.1016/j.neuroimage.2018.02.043 

Rowe, A., Titterington, J., Holmes, J., Henry, L., & Taggart, L. (2019). Interventions 

targeting working memory in 4–11 year olds within their everyday contexts: A 

systematic review. Developmental Review, 52, 1–23. 

https://doi.org/10.1016/j.dr.2019.02.001 

Sankalaite, S., Huizinga, M., Warreyn, P., Dewandeleer, J., & Baeyens, D. (2023). The 

association between working memory, teacher-student relationship, and academic 

performance in primary school children. Frontiers in Psychology, 14, 1240741. 

https://doi.org/10.3389/fpsyg.2023.1240741 

Schmeichel, B. J., Volokhov, R. N., & Demaree, H. A. (2008). Working memory capacity 

and the self-regulation of emotional expression and experience. Journal of 

Personality and Social Psychology, 95(6), 1526–1540. 

https://doi.org/10.1037/a0013345 

Sheridan, M. A., & McLaughlin, K. A. (2014). Dimensions of early experience and neural 

development: Deprivation and threat. Trends in Cognitive Sciences, 18(11), 580–

585. https://doi.org/10.1016/j.tics.2014.09.001 

Soares, P. S. M., De Oliveira, P. D., Wehrmeister, F. C., Menezes, A. M. B., & Gonçalves, H. 

(2021). Screen time and working memory in adolescents: A longitudinal study. 

Journal of Psychiatric Research, 137, 266–272. 

https://doi.org/10.1016/j.jpsychires.2021.02.066 

St Clair‐Thompson, H., Stevens, R., Hunt, A., & Bolder, E. (2010). Improving children’s 

working memory and classroom performance. Educational Psychology, 30(2), 203–

219. https://doi.org/10.1080/01443410903509259 

Strobach, T., & Karbach, J. (Eds.). (2016). Cognitive Training. Springer International 

Publishing. https://doi.org/10.1007/978-3-319-42662-4 

Swanson, H. L., & Beebe-Frankenberger, M. (2004). The Relationship Between Working 

Memory and Mathematical Problem Solving in Children at Risk and Not at Risk for 

Serious Math Difficulties. Journal of Educational Psychology, 96(3), 471–491. 

https://doi.org/10.1037/0022-0663.96.3.471 

Veraksa, N., Veraksa, A., Gavrilova, M., Bukhalenkova, D., Oshchepkova, E., & Chursina, 

A. (2021). Short- and Long-Term Effects of Passive and Active Screen Time on 

Young Children’s Phonological Memory. Frontiers in Education, 6, 600687. 

https://doi.org/10.3389/feduc.2021.600687 

Xiu, L., Wu, J., Chang, L., & Zhou, R. (2018). Working Memory Training Improves Emotion 

Regulation Ability. Scientific Reports, 8(1), 15012. https://doi.org/10.1038/s41598-

018-31495-2 
 

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id

