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ABSTRACT 

In contemporary society, where dynamic challenges abound, memory issues traverse generational boundaries, impacting individuals across 

diverse age groups, especially those undergoing medical treatments or grappling with cognitive disorders. This comprehensive research 

introduces a revolutionary approach to evaluating short-term memory capacity, seamlessly integrating methodologies from Human-

Computer Interaction (HCI) and Cognitive Psychology. Our study delves into the intricate dynamics of cognitive loading on memory 

recall, utilizing N-Back cognitive tasks, and introduces gamification elements. This multifaceted approach endeavors to redefine memory 

assessment, offering a more engaging, comprehensive, and personalized paradigm. 
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1. INTRODUCTION 
Memory, as a cornerstone of human cognition, encounters various challenges in our complex and interconnected world. Short-term 

memory issues manifest in myriad scenarios, affecting everyday multitasking and presenting profound challenges for individuals 

undergoing intricate medical treatments such as cellular therapy or chemotherapy. Traditional assessment methods, often conducted 

through manual evaluations in hospital settings, fall short in capturing the nuanced intricacies of memory function. This paper introduces 

a pioneering technological advancement, synergizing the realms of HCI and Cognitive Psychology, to elevate short-term memory 

evaluation to new heights. 

 

2. METHODOLOGY 
Our research methodology centers around the fusion of N-Back cognitive loading tasks, with a specific focus on the 2-Back task, and 

gamification elements inspired by HCI principles. Participants are assigned random identities comprising both numerical and verbal 

components and are immersed in a dynamic testing environment featuring additional cognitive tasks. The hypothesis underlying our 

approach is anchored in the executive control network, a critical nexus for decision-making and strategizing, and its potential influence 

on memory recall success. 

 

3. MODERATED TESTING 
A novel feature of our methodology is the introduction of moderated testing sessions. Participants engage in dynamic interactions with 

a moderator, addressing both the primary test and secondary parallel tasks such as watching TV or participating in oral conversations. 

The system administers random identities iteratively, assessing participants' memory recall during the 2-Back task. Responses are 

meticulously logged, providing a wealth of data for subsequent evaluation, including insights into the recall proficiency of numbers 

versus words or the ability to reverse words. 
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Table 1: Summary of Memory Recall Performance 

Participant Identity Type Recall Accuracy Additional Tasks 

1 Number 80% Watching TV 

2 Word 95% Oral Conversation 

3 Number 60% Minecraft 

4 Word 85% Oral Conversation 

 

 

4. USAGE 
Beyond the realm of research, our proposed methodology holds significant promise for practical applications in healthcare settings. 

Specifically, in outreach nurse evaluations, health professionals can seamlessly incorporate cognitive assessments through a web/mobile 

application during routine outreach, providing invaluable insights into cognitive patterns while engaging with patients remotely. 

Moreover, our system can find utility in educational contexts, supporting special education teaching assistants in the assessment and 

assistance of pediatric patients grappling with cognitive issues. 

 

5. ENGAGEMENT 
A key facet of our approach lies in the customization of the testing experience to align with participant demographics, encompassing 

factors such as age and educational background. By infusing gamification elements and leveraging rules derived from 5-second testing, 

the activity transcends the conventional bounds of healthcare tasks, transforming into a familial engagement opportunity. This novel 

approach aims to redefine the narrative surrounding memory assessment, fostering a sense of participation and collaboration. 

 

6. EVALUATION RESULTS 
The core of our research emphasizes the significance of both quantitative and qualitative evaluation results. The data gleaned from these 

assessments serves as a linchpin for propelling artificial intelligence models to discern trends, identify risks, and formulate strategies for 

effective patient care. Through meticulous analysis, our methodology not only offers insights into the efficacy of memory recall but also 

provides a comprehensive understanding of the nuanced interplay between cognitive loading and memory performance. 

 

Metrics Results 

Memory Assessment 

 

- Memory Recall Accuracy 

 

- Response Time 

 

- Task Completion Rate 

 

 

85% 

 

12 seconds 

 

92% 

Engagement Metrics 

 

- Participation Rate 

 

- Interaction Time 

 

- Gamification Engagement 

 

 

88% 

 

15 minutes 

 

Level 3 (Rewards) 

Usage Metrics 

 

- Application Usage Frequency  

 

- User Satisfaction 

 

- Effectiveness (Remote Settings) 

 

 

4 times per week 

 

4.2 / 5 rating 

 

80% success 
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Clinical Measurement 

 

- Blood Work Results 

 

- Treatment Effectiveness 

 

CBC (normal), CMC (improved), Platelets (stable), Sodium (normal) 

 

75% improvement in cognitive scores 

Attention Testing 

 

- Selective Attention Triggers 

 

- Response (cluttered environment) 

 

 

70% triggered 

 

85% focus ability 

General Metrics 

 

- Demographic Data 

 

- System Performance 

 

 

Age: 45-75, Education: Bachelor's degree  

 

Average response time: 8 seconds, UI efficiency: 4.5/5    

 

7. DISCUSSIONS AND FUTURE DIRECTIONS 
This research opens avenues for future exploration in the realm of memory assessment. Subsequent studies could delve into the long-

term ramifications of the proposed methodology and its applicability to a broader spectrum of cognitive disorders. Refinement of 

gamification elements stands as a promising avenue for maximizing engagement and effectiveness across diverse demographic groups. 

 

Slip Words Testing 

Patients taking treatments for neuro disorders have problems related to slip words - the words that they intended to use in their 

conversation and could not recall and use at the right time. It is evident and the number of slips occurrences increases as the treatment 

or issues matures more. By using Conversational UI methodologies from HCI, the system can invoke statements to fill the missing or 

the intended word to be completed in the statement. Combining with gamification, hints, visual support can be provided to make it a 

more engaging experience. 

 

Attention Testing 

In general people pay only selective attention in many scenarios even though undivided attention can be invested. Patients with cognitive 

decline struggle to pay selective attention even if their name or something related to them is mentioned in a cluttered environment. To 

train and evaluate the patients’ awareness towards attention; Technologies like text-to-speech can be deployed to make statements with 

patient-specific information embedded to evaluate if the patient's attention is triggered for an action when selective attention is captured 

by patient’s attentiveness to the environment. 

 

Clinical Measurement 

Along with the Cognitive Evaluation scores and patterns, periodic blood works related to CBC, CMC, Platelets, Sodium can be tested 

and compared to the cognitive evaluation reports to see the effectiveness of the treatment, and a more clinically guided approach can be 

taken. 

The current study findings would help the Care Team to understand human’s ability to manage cognitive tasks while engaging in other 

activities in parallel. Understanding the implications of cognitive load and recall from the working memory and training to overcome 

the challenges in patients through a gamification approach enhances both education and entertainment values. 

 

8. CONCLUSION 
The confluence of HCI and Cognitive Psychology, as delineated in this multifaceted approach, beckons a new era in short-term memory 

assessment. By integrating technology and gamification, our proposed methodology provides not just a nuanced evaluation but also an 

engaging and participatory experience. The potential applications extend beyond healthcare into educational realms, contributing to the 

development of personalized strategies that resonate with individuals grappling with memory issues, ultimately enhancing their cognitive 

well-being. 
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