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Abstract  

Attention-Deficit/Hyperactivity Disorder (ADHD) presents persistent academic and psychosocial challenges across the 

lifespan. This systematic literature review examines the emerging role of Artificial Intelligence (AI) as a potential supportive 

tool in addressing these difficulties. Following PRISMA guidelines, nine empirical studies published between 2020 and 2025 

were synthesized to evaluate the effectiveness of AI-based interventions. Results indicate that academic interventions, such 

as electroencephalogram (EEG)-based game frameworks and socially assistive robots, may enhance concentration, task 

management, and academic performance across primary, secondary, and higher education. Psychosocially, AI-driven tools 

like digital journaling and mood trackers show promise in promoting emotional regulation and improving quality of life. The 

synthesis reveals that AI acts as a dynamic cognitive and emotional scaffold, facilitating real-time personalization and non-

judgmental feedback. This systematic literature review concludes that AI-based interventions can function as a valuable 

support framework in specialized education, providing students with ADHD the personalized and adaptive support necessary 

to achieve their full academic potential and psychosocial resilience. 

Keywords: ADHD, artificial intelligence, academic interventions, psychosocial interventions, special education, educational 

technology.  

 

INTRODUCTION 

Attention-Deficit/Hyperactivity Disorder (ADHD) is a chronic neurodevelopmental condition 

characterized by persistent patterns of inattention, hyperactivity, and impulsivity that interfere with 
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functioning or development (Tanner & Hsu, 2025). Epidemiological data indicate that the prevalence 

of ADHD ranges from 3.2% to 10.5% among children and adolescents, and from 1.4% to 4.6% 

among adults (Martin et al., 2025). Moreover, ADHD often co-occurs with a wide range of other 

developmental and psychiatric conditions, including learning disorders, autism spectrum disorder, 

anxiety disorders, and oppositional defiant disorder (Antshel et al., 2016; D’Agati et al., 2019; Liu et 

al., 2025; Masi, 2015). 

A substantial body of literature has documented that students diagnosed with ADHD encounter 

persistent challenges across academic and psychosocial domains (Antoniou et al., 2021; DuPaul et al., 

2021; Ek et al., 2007; Healey & Rucklidge, 2006). Academically, these students tend to exhibit 

inefficient learning strategies, difficulties in sustaining attention and completing tasks, working 

memory impairments, and consequently, lower academic achievement (Abrahão & Elias, 2021; Ek et 

al., 2007; Zoëga et al., 2012). Psychosocially, they often experience deficits in social communication, 

peer interaction, and emotional regulation, which may compromise the development of stable 

interpersonal relationships and social bonds (Abrahão & Elias, 2021; Healey & Rucklidge, 2006; 

Pintos Lobo et al., 2025). Collectively, these findings underscore the critical need for targeted 

interventions designed to enhance both academic performance and psychosocial functioning among 

students with ADHD. 

The effectiveness and design of ADHD interventions often vary depending on the developmental 

stage and educational context. In early childhood education, interventions typically focus on 

enhancing attention span, behavioral regulation, and task persistence (DuPaul, Kern et al., 2011; Hand 

& Lonigan, 2025). At the elementary school level, programs often target the acquisition of time 

management, organizational, and study skills (DuPaul & Weyandt, 2006; Santos & Albuquerque, 

2019). In secondary education, interventions tend to prioritize executive functioning, task 

prioritization, and sustained engagement in learning activities (Chronis et al., 2006; Evans et al., 2020; 

Giannakopoulos, 2025). Finally, in higher education, students with ADHD benefit from programs 

aimed at fostering academic self-efficacy, self-regulated learning, and institutional integration 

(Chacko et al., 2024; Eiraldi et al., 2012; Tresco et al., 2010). 

Parallel to academic interventions, psychosocial programs have demonstrated considerable benefits in 

improving emotional and social competencies among individuals with ADHD. For preschool and 

school-age students, these interventions emphasize emotion recognition, peer relationship building, 

and social skill acquisition (LaForett et al., 2008; Tourjman et al., 2022). For adolescents, programs 

often promote self-management, social problem-solving, and emotion regulation (Evans et al., 2014; 

Giannakopoulos, 2025). In the college and university context, psychosocial interventions tend to 

enhance self-esteem, psychological well-being, and overall quality of life (Ali et al., 2024; Wolf, 

2001). While these traditional developmental models are well-documented, a significant gap remains 

in understanding how emerging digital tools can be systematically integrated into these established 

frameworks to provide scalable and adaptive support. 

In recent years, Artificial Intelligence (AI) has emerged as a significant technological development 

within education, psychology, and special education. AI-based systems integrate ma-chine learning, 

adaptive algorithms, and data-driven personalization to support individualized learning and mental 

health interventions. Research suggests that AI-driven academic tools can enhance learning 

efficiency, personalize instructional content, and increase student motivation and engagement (Hasan 

& Khan, 2023; Wu & Yu, 2024). Similarly, AI-based psychosocial interventions—ranging from 

virtual therapeutic agents to emotion-recognition and feedback systems—have shown promising 

outcomes in reducing clinical symptoms, improving emotional awareness, and enhancing 

self-regulation among adolescents and adults (Alshammari, 2025; Gual-Montolio et al., 2022; Wang 

et al., 2022). 

Given its capacity for personalization and real-time adaptation, AI represents a promising frontier for 

psychology and special education, offering opportunities for clinicians and educators to design 

data-informed, dynamic, and context-sensitive interventions (Liu et al., 2022; Wang & Xue, 2024). 
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This potential becomes particularly salient for students with ADHD, who benefit from structured, 

feedback-based, and interactive modalities of learning and behavior management. Indeed, 

technology-enhanced approaches, such as computer-assisted training and virtual reality-based 

interventions, have already been shown to yield significant improvements in attention, executive 

functioning, academic engagement, emotional regulation, and behavioral control among children with 

ADHD (Doulou et al., 2025; Pfiffner et al., 2006; Wong et al., 2023). However, despite the potential 

of AI to act as a “cognitive scaffold”, there is a lack of synthesized evidence on whether these benefits 

are sustained across different educational levels or if they are primarily limited to early childhood 

settings. 

Despite the increasing integration of AI in educational and clinical contexts, the empirical evidence 

concerning AI-based interventions specifically for students with ADHD remains limited and 

fragmented. Existing findings tend to be scattered across age groups (e.g., preschool vs. adolescence) 

and educational levels (e.g., primary vs. secondary education), offering an incomplete understanding 

of AI’s potential impact on this population. Furthermore, there is a noticeable absence of a structured 

comparison between academic and psychosocial AI outcomes, leaving a critical void in the literature 

regarding which AI modalities are most effective for specific ADHD-related deficits. Consequently, 

the application of AI to psychoeducational interventions for ADHD constitutes a notably 

under-investigated and under-represented field in the current academic discourse. The present review 

addresses these gaps by providing a systematic synthesis of the current evidence, highlighting the 

overlooked developmental areas in existing research. 

Building upon this theoretical framework, the present systematic literature review aims to 

systematically examine the effectiveness of AI-based academic and psychosocial interventions for 

students diagnosed with ADHD. Specifically, it seeks to explore: 

1. The types of AI-based interventions (academic vs. psychosocial). 

2. The benefits of AI-based academic interventions, categorized by educational level. 

3. The benefits of AI-based psychosocial interventions, categorized by educational level. 

 

METHOD 

Literature Search  

A comprehensive literature search was conducted across major scientific databases, including Google 

Scholar, PsycINFO, ERIC, PubMed, Scopus and Web of Science, from August to November 2025. 

The search strategy involved the systematic combination of keywords and Boolean operators (AND, 

OR) to maximize the retrieval of relevant studies. The full search string utilized was: (“attention 

deficit hyperactivity disorder” OR “ADHD”) AND (“artificial intelligence” OR “AI” OR “machine 

learning” OR “robotics”) AND (“academic intervention” OR “learning support” OR “psychosocial 

intervention” OR “emotional regulation”). Search limits were applied to include only peer-reviewed 

publications and articles available in full text. Additionally, the search was restricted to publications 

in English and Greek to align with the reviewers' linguistic competencies. The reference lists of the 

finally included studies were also manually searched to identify any additional relevant records that 

were not identified through the electronic database search. 
 

Eligibility Criteria 

Titles and abstracts of all retrieved studies were screened independently by two reviewers to identify 

potentially relevant papers for inclusion. To ensure the reliability of the selection process, any 

discrepancies between the two reviewers were resolved through consensus or by consulting a third 

senior researcher. When an abstract indicated that a study might meet the inclusion criteria, the full 

text was subsequently reviewed. Studies were included if they met the following criteria: 

1.  Published in peer-reviewed scientific journals, books, edited volumes, or conference proceedings. 

2.  Written in English or Greek. 

3.  Reported empirical research (i.e., studies with primary data). 

http://www.iojpe.org/
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4.  Involved student populations diagnosed with ADHD, or ADHD comorbid with other disorders. 

5.  Examined the effectiveness of AI-based academic or psychosocial interventions. To ensure a 

consistent classification, interventions were defined as AI-based if they utilized autonomous data 

processing components, such as machine learning for pattern recognition (e.g., in EEG-based 

systems), natural language processing for social interaction (e.g., in socially assistive robots), or 

adaptive algorithms for real-time content personalization and automated feedback (e.g., in digital 

journaling and counseling platforms). 

Studies not meeting any of the above criteria were excluded. Initially, 5.596 records were retrieved 

from the databases. Following title and abstract screening, only 21 articles were deemed suitable for 

full-text assessment. The full-text review was also conducted independently by two researchers to 

verify that all inclusion criteria were strictly met. At this stage, we excluded review papers (n = 12), 

studies that did not include participants with ADHD (n = 7), and studies that did not employ AI-based 

interventions (n = 5). Consequently, nine (9) studies met all inclusion criteria and were included in the 

final synthesis. A full list of the excluded studies and the specific reasons for their exclusion is 

available from the corresponding author upon request. The article selection process is summarized in 

Figure 1.  

 

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow 

diagram of the study selection process. 
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Data Extraction and Management 

To ensure the accuracy and reliability of the synthesized data, a standardized data extraction form was 

employed. Two independent reviewers screened the titles/abstracts and extracted relevant information 

from the final nine studies. The extracted data included author details, publication year, geographical 

context, participant demographics (age, sample size, ADHD diagnosis/comorbidity), AI intervention 

characteristics, research methodology, and primary outcomes. The primary outcomes of interest were 

defined as improvements in academic performance (e.g., concentration, writing skills) and 

psychosocial resilience (e.g., emotional regulation). Any discrepancies between the reviewers 

regarding the extracted data were resolved through discussion and consensus or by consulting a third 

senior researcher to ensure objectivity and minimize extraction errors. 
 

Quality Assessment 

The methodological quality of the included empirical studies was critically appraised to ensure the 

robustness of the review’s conclusions. Given the heterogeneity of the research designs (ranging from 

Randomized Controlled Trials to quasi-experimental and quantitative surveys), appropriate appraisal 

tools, such as the Cochrane Risk of Bias tool for RCTs and the Joanna Briggs Institute (JBI) Critical 

Appraisal Checklist for quasi-experimental studies, were utilized. Studies were evaluated based on 

their internal validity, sample representation, and the clarity of their statistical findings. To provide a 

more systematic overview of the study quality, the results were synthesized by categorizing each 

study into a specific risk-of-bias level: low, moderate, or high. Two reviewers independently assessed 

the risk of bias for each study, and a high level of agreement was reached, with any minor differences 

resolved by a third researcher. This assessment allowed for a nuanced interpretation of the 

effectiveness of AI interventions while acknowledging the methodological limitations inherent in 

emerging research areas. 
 

Effect Measures  

Given the methodological heterogeneity of the included studies, which employed diverse quantitative 

and qualitative metrics, no single statistical effect measure (such as Cohen’s d or Odds Ratios) was 

uniformly applied. Instead, the synthesis focused on the reported direction and significance of changes 

in academic and psychosocial outcomes. The primary indicators of effect included improvements in 

concentration levels, task completion time, emotional regulation scores, and quality of life dimensions 

as reported in the original studies. 
 

Synthesis Methods  

Studies were grouped for synthesis based on the type of AI intervention (academic or psychosocial) 

and the educational level of the participants (primary, secondary, or higher education). The diverse 

technologies were categorized according to their primary AI function: systems using physiological 

sensors (e.g., EEG) were classified based on their automated state-detection algorithms; robotic 

platforms were classified based on their use of adaptive engagement and interaction protocols; and 

software-based tools (e.g., digital journals) were classified by their integration of data-driven feedback 

loops and predictive analytics. A narrative synthesis approach was adopted, as the diversity of 

intervention modalities and outcome measures, ranging from EEG data to qualitative surveys, 

precluded a meta-analysis. To systematically account for heterogeneity, the synthesis evaluated how 

variations in sample sizes (ranging from small-scale pilots of n = 12 to larger surveys of n = 200), 

intervention durations (varying from a single-session interaction to 32-session programs), and 

measurement tools (e.g., objective biometric data vs. subjective parent-proxy reports) influenced the 

consistency of the reported benefits. The synthesis involved a thematic analysis of the findings, 

focusing on identifying patterns in how AI-based academic and psycho-social scaffolds address 

specific ADHD deficits across different developmental stages. 

Included Studies 

The final research sample comprised nine empirical studies published in English-language 

peer-reviewed journals and conference proceedings between 2020 and 2025. Given that research on 
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AI-based academic and psychosocial interventions for ADHD remains limited (Singh, 2025), no date 

restriction was applied during article selection. 

Of the studies included, nine (9) addressed the first research goal, five (5) were related to the second 

research goal, and four (4) pertained to the third research goal. Table 1 presents an overview of the 

key characteristics of the selected studies, including authors, publication year, country, research aim, 

sample, methodology, and main findings. 

Table 1. Summary of key characteristics and main findings of the included empirical studies on 

AI-based interventions for students with ADHD. 

Authors Country  Research Aim Sample Methodology  Main Findings 

Faria et al. 

(2020) 

Brazil The introduction 

of adaptive AI-

based game for 

boosting and 

maintaining 

concentration 

levels for 

children with 

disabilities. 

30 children, 6-10 

years old, (24 

males, 6 females) 

with various 

neurodevelopmental 

disorders (ID, ASD, 

ADHD, ODD & 

Hydrocephaly), 

without specifying 

the proportion of 

students with 

ADHD. 

Comorbidity is not 

specified by the 

authors. 

The experimental design 

contained one group 

measured in three states: 

concentration state, 

relaxed state and neutral 

state. The measurement of 

concentration was based 

on EEG and observations 

of the researchers.  

 

Moderate risk of bias. 

The classification 

of the concentration 

by the framework 

achieved 96% 

accuracy. The 

participants gave 

positive feedback 

on the game and the 

intervention. 

 

      

Lalwani et al. 

(2025) 

USA Use of Socially 

Assistive Robot 

(SAR) for 

conversation, 

task prioritization 

and scheduling, 

engagement 

detection, and 

emotion 

recognition. 

15 undergraduate 

students, 18-24 

years old (8 

females, 7 males) 

with ADHD 

Experimental design 

contained one group from 

which all participants had 

a session with the SAR. 

Participants completed pre 

and post experiment 

questionnaires that 

included the evaluation of 

the SAR, the assistance in 

prioritization/rescheduling 

and refocus during the 

session. 

 

High risk of bias. 

The participants 

were more 

organized after the 

use of SAR and 

80% expressed 

interest in using it 

again. They scored 

above 2.5 in ESQ-

R. 

      

Aldakhil 

(2024) 

Saudi 

Arabia 

Examination of 

the impact of AI-

based play 

activities on the 

quality of life of 

61 Saudi children 

with ADHD 

diagnosis. 

61 boys, 8-12 years 

old with ADHD 

(Mage = 10.0, SD = 

1.4) 

Randomized controlled 

design contained two 

groups. The experimental 

group engaged with AI-

based play activities 3 

times a week for four 

weeks. The control group 

didn’t receive any 

intervention. The children 

and their parents 

completed the PedsQL 

pre-test, post-test and 

follow up after seven 

weeks.  

 

Low risk of bias. 

Significant 

improvements in 

the PedsQL for the 

experimental group 

compared to the 

control group. 

Specifically, 

improvements in 

physical, social, 

school and 

emotional 

dimensions were 

observed in the 

experimental group 

for both child self-

reports and parent-

proxy reports.  
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Table 1 (Continued). Summary of key characteristics and main findings of the included empirical 

studies on AI-based interventions for students with ADHD. 

Authors Country  Research Aim Sample Methodology  Main Findings 

Mahmoudi-

Dehaki & 

Nasr-Esfahani 

(2025) 

Iran Examination of 

the efficacy and 

acceptability of 

human and AI 

hybrid tutoring in 

improving the 

writing skills of 

bilingual students 

with motor 

dysgraphia and 

ADHD.  

12 twice 

exceptional 

bilingual students, 

13-18 years old, 

with comorbidity 

motor dysgraphia 

and ADHD. 

The study utilized a quasi-

experimental design. The 

experimental group with 

six participants received 

human-AI hybrid tutoring 

in writing skills. The 

control group, with six 

participants, received 

traditional instructions in 

writing skills. The 

intervention consisted of 

32 sessions 90 minutes 

each. Pre-test and post-test 

performance in writing 

assessed with DASH-2. 

 

Moderate risk of bias. 

The experimental 

group showed 

significantly 

enhanced 

handwriting 

fluency and 

composition skills. 

These 

improvements were 

observed in 

within-group and 

between-group 

comparisons.  

      

Berrezueta-

Guzman et al. 

(2021) 

Spain Assessment of a 

robotic assistant 

aimed at 

providing 

therapeutic 

support in the 

performance of 

homework 

(distraction from 

the task and time 

for task 

competition) in 

children with 

ADHD.  

12 children, 6-12 

years old 

(8 girls and 4 

boys), including 

children with 

suspected ADHD 

and children 

without ADHD.  

Experimental design: The 

sample formed 3 groups, 

one of which was assigned 

with specific tasks (math, 

language and English). 

For the first 2 weeks all 

the groups carried out the 

tasks without the robotic 

assistant and for last 2 

weeks with the robotic 

assistant. The sessions 

were not exceeding 70 

minutes each.  

 

Moderate risk of bias. 

The robotic 

assistant allows 

remote homework 

monitoring with 

therapeutic 

contribution and 

improves the 

routines of children 

with or without 

suspected ADHD. 

Specifically, the 

degree of 

distraction from the 

task decreased after 

the third week and 

the time for task 

completion also 

decreased.  
      

Aslam et al. 

(2025) 

N/A Investigation of 

the effectiveness 

of AI-based tools 

in children’s 

emotional 

learning and 

emotional 

regulation. 

200 students, 7-12 

years old, with 

dyslexia and 

ADHD or ASD 

(authors don’t 

specify the 

existence of 

comorbidity). 

Quantitative methodology: 

Various interventions 

were applied for anxiety, 

self-control or motivation. 

The data were collected 

through survey (more 

information regarding the 

execution of interventions, 

the existence of 

experimental and control 

group or the survey were 

not available). 

 

High risk of bias. 

Positive and 

significant 

connection between 

AI-based emotional 

learning tools and 

emotional control 

were observed. 

Also, AI-tools help 

in improving 

emotional 

regulation. 

Moreover, the use 

of AI-tools is a 

predictor for 

improved 

emotional 

regulation. 
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Table 1 (Continued). Summary of key characteristics and main findings of the included empirical 

studies on AI-based interventions for students with ADHD. 

Authors Country  Research Aim Sample Methodology  Main Findings 

Su et al. 

(2024) 

Taiwan Investigation of the 

effectiveness of AI-

based digital 

journaling platform 

in enhancing 

counseling 

efficiency.  

22 students, 10-12 

years old with 

emotional disorders, 

ADHD, or ASD 

 

Experiment design: All 

participants completed 

468 journal entries. 

The data collected via 

teacher assessments 

and digital platform 

data. Self-Awareness, 

Self-Management, 

Social Awareness, 

Relationship Skills and 

Responsible Decision 

Making were measured 

during pre-test and post 

test phase. 

 

Moderate risk of bias. 

The results revealed 

significant 

improvement in all five 

variables for the 

students who were 

using the digital journal 

platform.  

 

      

Katsarou et 

al. (2025) 

Greece  Investigation of the 

use of AI in 

assessing and 

supporting grammar 

performance among 

children with 

learning disabilities. 

100 children, 8-12 

years old with various 

neurodevelopmental 

disorders (e.g. 

dyslexia, ADHD, 

language disorders, 

and other related 

disorders), without 

specifying the 

proportion of students 

with ADHD. 

Comorbidity is not 

specified by the 

authors.  

Experimental group: 

Mage = 10.2, SD = 1.4 

Control Group: Mage = 

10.1, SD = 1.5 

Experimental design: 

Experimental group 

consisted of 50 

students who received 

AI-facilitated grammar 

assessments and 

personalized feedback. 

Control group 

consisted of 50 

students who 

completed 

conventional paper-

based grammar tests 

without personalized 

feedback. 

 

Low risk of bias. 

There was an 

improvement for the 

experimental group in 

grammar accuracy, task 

completion, 

engagement levels and 

grammar strategies.   

      

Xu et al. 

(2025) 

China The main goal was 

the evaluation of 

AI-assisted drawing 

therapy for children 

with ADHD in core 

symptoms and 

functional 

impairments.  

41 children, 7-10 

years old with 

ADHD.  

Experimental group: n 

= 19 

Control group: n = 22 

Randomized controlled 

trial: The guardians of 

the participants 

completed the SNAP-

IV and WFIRS scales 

to set the baseline 

values before the 

intervention. The same 

scales were completed 

after the intervention. 

The experimental 

group included AI-

assisted and traditional 

drawing intervention. 

The control group 

included only 

traditional drawing 

intervention. 

 

Low risk of bias.  

Both AI and traditional 

interventions reduced 

significantly core 

ADHD symptoms.  

Within groups: AI 

group had 

improvements in 

attention and 

oppositional defiant 

behavior, traditional 

therapy group had 

broader symptom 

reductions across all 

domains.  

Between-groups: AI 

group had grater 

improvement in 

inattention and the 

traditional group 

improved more on 

oppositional defiant 

behavior.   

Note: ASD = Autism Spectrum Disorder, DASH-2 = Detailed Assessment of Speed of Handwriting 2nd Edition, EEG = 

electroencephalogram, ESQ-R = Executive Skills Questionnaire-Revised, ID = Intellectual Disability, NARS = Negative 
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Attitude Towards Robot Scale, ODD = Oppositional Defiant Disorder, PedsQL = Pediatric Quality of Life Inventory, 

SAR = Socially Assistive Robot, SNAP IV = Swanson, Nolan and Pelham-IV rating scale, SUS = System Usability Scale, 

WFIRS = Weiss Functional Impairment Rating Scales-Parent. 

Figure 2 illustrates that five of the selected studies focused on AI-based academic interventions, 

whereas four studies addressed AI-based psychosocial interventions. 

 
Figure 2. Distribution of AI-based interventions based on their academic and psychosocial content. 

Moreover, as depicted in Figure 3, five studies examined AI-based academic interventions 

implemented across various educational levels (from primary to higher education), excluding 

preschool settings. Specifically, three studies investigated interventions applied to primary education 

student samples, one study conducted in secondary education, one study conducted in higher 

education and none of the studies included a mixed education level sample (Figure 3). In contrast, the 

rest four AI-based psychosocial interventions were identified exclusively within primary education 

settings. 

 
Figure 3. Distribution of AI-based academic interventions by educational level. 
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RESULTS 

Types of AI-based Interventions (Academic vs. Psychosocial) 

Regarding the first research objective and the types of AI-based interventions for students with 

ADHD, nine (9) studies were identified. These studies were categorized into academic and 

psychosocial interventions. Moreover, according to Figure 2, it appears that most of these studies 

target the academic deficits of students with ADHD, while fewer address psychosocial deficits. 

Specifically, the studies by Berrezueta et al. (2021), Faria et al. (2020), Katsarou et al. (2025), 

Lalwani et al. (2025), as well as Mahmoudi-Dehaki and Nasr-Esfahani (2025), implemented AI-based 

interventions with an academic focus. Their objectives ranged from improving task concentration and 

task/time management to enhancing reading and writing performance. On the other hand, the studies 

by Aldakhil (2024), Aslam et al. (2025), Su et al. (2024), and Xu et al. (2025) focused on AI-based 

psychosocial interventions targeting areas such as quality of life, emotional learning and regulation, 

and effective counseling. 

Benefits of AI-based Academic Interventions Categorized by Educational Level 

Regarding the second research objective, which concerns the benefits of AI-based academic 

interventions across educational levels, five (5) studies were identified. Of these, three (3) examined 

benefits in primary school students, one (1) in secondary school students, and one (1) in 

college/university students. 

Regarding primary education, Faria et al. (2020) detected and categorized electro-encephalogram 

(EEG) data from children with various disorders, including ADHD, into three states: concentration, 

relaxation, and neutral. The findings indicated high levels of engagement among participating 

students. Teachers reported that even the most challenging students remained fully focused during 

interactions with the games. Students also stated that the games were easy to use, enjoyable, and that 

they would be willing to play them again (Faria et al., 2020). Similarly, Berrezueta-Guzman et al. 

(2021) found that the use of a robotic assistant enabled remote homework monitoring with therapeutic 

benefits. Notably, after the third week of intervention, a reduction in ADHD-related symptoms was 

observed. These included decreases in the frequency of distractions, pauses between tasks, requests 

for assistance, impulsivity, and sound emissions. Additionally, improvements were reported in 

concentration, time management, and organization. The robot also reduced the need for breaks and 

impulsive behaviors, facilitated task completion, and minimized anxiety and distractions 

(Berrezueta-Guzman et al., 2021). The study by Katsarou et al. (2025) demonstrated improvements in 

grammar accuracy, time management, and student engagement. Specifically, the experimental group 

that utilized AI showed statistically significant improvement compared to the control group. 

Furthermore, the experimental group reduced test completion time by 5.3 minutes. Higher 

engagement levels were also observed, with 76% of students demonstrating strong commitment 

compared to those in the control group. An additional benefit was the provision of real-time 

personalized feedback, with AI dynamically adjusting the level of difficulty to meet individual student 

needs (Katsarou et al., 2025). 

Regarding secondary education, Mahmoudi-Dehaki and Nasr-Esfahani (2025) re-ported that the 

AI-based intervention significantly improved all domains of the De-tailed Assessment of Speed of 

Handwriting-2 (DASH-2), including handwriting fluency, orthographic coding, fine motor control, 

and composition skills. Participants in the experimental group demonstrated clear improvements in 

post-test measurements compared to both baseline and control group results. Moreover, as AI 

assumed responsibility for managing aspects of the educational process, teachers were able to focus 

more on providing emotional encouragement and support, thereby making the learning experience 

more enjoyable and less stressful (Mahmoudi-Dehaki & Nasr-Esfahani, 2025). 

At the university/college level, Lalwani et al. (2025) showed that a social assistive robot (SAR) 

helped undergraduate students with ADHD to prioritize and schedule their tasks more effectively and 

efficiently. Students reported feeling more organized, as the SAR assisted in prioritizing tasks and 
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creating realistic schedules. Furthermore, the robot’s ability to break tasks into smaller, manageable 

steps reduced stress and alleviated feelings of being overwhelmed by academic obligations (Lalwani 

et al., 2025). 

Benefits of AI-based Psychosocial Interventions Categorized by Educational Level 

Regarding the third research objective, which examines the benefits of AI-based psychosocial 

interventions across educational levels, four (4) studies were identified. All of these studies targeted 

students in primary education. 

Specifically, the study by Aldakhil (2024) demonstrated improvements in total scores on the Pediatric 

Quality of Life Inventory (PedsQL). Enhancements were also observed across all PedsQL 

dimensions, including physical, social, emotional, and school functioning. Notably, these 

improvements were maintained at the seven-week follow-up for both child self-reports and parent-

proxy reports, with no statistically significant differences compared to post-test scores, indicating the 

durability of the intervention effects (Aldakhil, 2024). 

Similarly, Su et al. (2024) found that the experimental group receiving the AI-based intervention 

combined with counseling demonstrated significant improvements across all five Social and 

Emotional Learning (SEL) indicators. In contrast, the control group, which received counseling alone, 

showed improvement only in self-awareness (Su et al., 2024). The integration of AI enabled students 

to express their thoughts and emotions through creative processes. For example, the use of a Mood 

Tracker allowed counselors to identify students experiencing negative emotions and prioritize targeted 

interventions. Additionally, engaging students in comic book creation enhanced their motivation for 

self-directed learning and transformed journaling into a more enjoyable activity (Su et al., 2024). 

In their study, Aslam et al. (2025) reported that AI-based emotional learning tools can significantly 

benefit students with ADHD. Correlational analyses revealed a statistically significant positive 

relationship between the use of AI-based emotional learning tools and emotional regulation. 

Furthermore, one-way t-tests indicated that students who used these tools achieved higher emotional 

regulation scores compared to those who did not. The AI tools functioned as supportive frameworks, 

helping students recognize, label, and regulate their emotions through immediate, personalized 

feedback. As a result, students developed greater self-awareness, which contributed to increased 

classroom attentiveness and improved relationships with peers and family members (Aslam et al., 

2025). 

Finally, Xu et al. (2025) reported mixed findings regarding the three core symptoms of ADHD. The 

AI-assisted drawing group demonstrated improvements in concentration, whereas the traditional 

drawing group showed greater reductions in impulsivity. No significant improvements were observed 

in hyperactivity in either group. However, the AI intervention group exhibited enhanced overall 

functioning, with notable gains in both family and school domains of the Weiss Functional 

Impairment Rating Scale-Parent Report (WFIRS-P). In terms of therapeutic engagement, real-time AI 

feedback improved flow and intrinsic motivation by reducing stress during task execution. 

Additionally, AI-generated images acted as positive reinforcement, boosting students’ confidence. 

Both groups demonstrated high levels of participation, suggesting that creative activities are 

particularly engaging for students with ADHD (Xu et al., 2025). 

Methodological Quality and Risk of Bias 

The results of the risk of bias assessment for each individual study are integrated into the 

“Methodology” column of Table 1. A systematic synthesis of these assessments reveals that three 

studies (33.3%) were classified as having a low risk of bias, four studies (44.4%) as moderate risk, 

and two studies (22.2%) as high risk. Following the quality assessment of the nine included studies, 

most were found to be of moderate to high methodological quality. Specifically, the randomized 

controlled trials (RCTs) (Aldakhil, 2024; Xu et al., 2025) and the experimental study by Katsarou et 

al. (2025) demonstrated a low risk of bias regarding intervention protocols and participant selection. 

The moderate-risk category included four studies (Berrezueta-Guzman et al., 2021; Faria et al., 2020; 
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Mahmoudi-Dehaki & Nasr-Esfahani, 2025; Su et al., 2024), which generally provided robust 

outcomes but were limited by smaller sample sizes or lack of randomization. However, certain quasi-

experimental studies (Aslam et al., 2025; Lalwani et al., 2025) exhibited a higher risk of bias due to 

small sample sizes and the absence of a control group and notable sample heterogeneity, as several 

studies combined participants with different neurodevelopmental profiles without conducting 

ADHD-specific subgroup analyses. Beyond sample characteristics, the significant variability in 

intervention duration and the lack of standardized assessment tools across the reviewed studies further 

complicate the comparative evaluation of AI effectiveness and limit the precision of the overall 

conclusions. Despite these limitations, all studies provided clear reporting on AI intervention 

mechanisms and their respective outcomes for students with ADHD, justifying their inclusion in the 

qualitative synthesis. 

 

DISCUSSION, CONCLUSION, and RECOMMENDATIONS 

The synthesis of current empirical evidence demonstrates that AI-based interventions for students 

with ADHD represent a notable evolution from static instructional methods to dynamic, ecologically 

sensitive support systems. This review highlights that AI does not merely function as a digital 

substitute for traditional teaching but acts as a cognitive and emotional scaffold that addresses the core 

neurodevelopmental deficits of ADHD, such as inattention, impulsivity, and executive dysfunction 

(Antshel et al., 2016; Tanner & Hsu, 2025). The findings suggest that AI provides a form of 

“scaffolding” that aligns with the Zone of Proximal Development, offering just enough support to 

allow neurodivergent students to succeed in tasks that would otherwise be cognitively overwhelming 

(Vygotsky & Cole, 1978). This transition from human-dependent support to AI-driven scaffolding 

addresses a long-standing gap in traditional developmental models, which often struggle to provide 

the high frequency of feedback required for neurodivergent learners (Antoniou et al., 2021; DuPaul et 

al., 2021). 

A critical finding of this review is the efficacy of AI in fostering academic engagement through 

real-time physiological feedback. As evidenced by Faria et al. (2020), the use of EEG-based game 

frameworks allowed for a 96% accuracy rate in detecting concentration states. This level of precision 

is vital for students with ADHD, whose engagement levels are notoriously fluctuant. By identifying 

these states, AI systems can dynamically adjust the difficulty or pace of a task, preventing the 

“cognitive overload” that often leads to task abandonment in this population (Katsarou et al., 2025). 

This aligns with broader educational theories suggesting that personalized feedback loops are 

essential for maintaining the “flow” state in neurodivergent learners (Luckin et al., 2016). However, it 

is noteworthy that this physiological precision is currently concentrated in primary education samples. 

The lack of similar data for adolescents and university students represents a missed opportunity to 

understand how AI might mitigate the more internalized forms of inattention, such as 

mind-wandering, that become more prevalent in older age groups (Biederman et al., 2010). Without 

targeted interventions for higher education, students with ADHD remain at risk for lower academic 

trajectories compared to their neurotypical peers (DuPaul et al., 2021). 

Furthermore, the role of Socially Assistive Robots (SARs) and robotic assistants emerged as a 

powerful tool for bridging the “executive function gap”. Studies such as those by Berrezueta-Guzman 

et al. (2021) and Lalwani et al. (2025) suggest that robots provide a structured, non-judgmental 

environment that facilitates task prioritization and time management. The reduction in symptoms, 

specifically distractions and impulsive sound emissions, observed when students worked with robotic 

assistants (Berrezueta-Guzman et al., 2021) indicates that the physical presence of an AI agent can 

serve as an external regulator of behavior. This is particularly relevant for homework completion, 

where the absence of a teacher often leads to a breakdown in self-regulation (DuPaul et al., 2021). The 

efficacy of SARs across both primary (Berrezueta-Guzman et al., 2021) and higher education 

(Lalwani et al., 2025) illustrates a “lifespan” utility of robotic assistants, suggesting that while the 

complexity of tasks changes, the funda-mental need for an external organizational proxy remains a 

constant for the ADHD brain. This external regulation is crucial because social profiles among youth 
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with ADHD often reveal significant impairments in social awareness and relationship skills that 

traditional classroom settings may exacerbate (Pintos Lobo et al., 2025). 

Psychosocially, AI interventions appear to be uniquely positioned to enhance Social and Emotional 

Learning (SEL). The integration of AI with counseling, as seen in the use of digital journaling and 

“Mood Trackers”, allows for a more granular under-standing of a student’s emotional landscape (Su 

et al., 2024). For students with ADHD, who often struggle with emotional dysregulation and social 

communication (Pintos Lobo et al., 2025), AI tools like those described by Aslam et al. (2025) 

provide a safe space to recognize and label emotions. The long-term durability of these psychosocial 

benefits, evidenced by the seven-week follow-up in Saudi children (Aldakhil, 2024), suggests that 

AI-driven play and counseling can lead to sustainable improvements in the overall quality of life. 

However, while these digital tools promote emotional self-awareness, they must be carefully 

integrated to ensure they do not replace the development of authentic interpersonal social bonds, 

which are already compromised in this population (Healey & Rucklidge, 2006; Pintos Lobo et al., 

2025). Critically, all identified psychosocial studies were conducted in primary school settings, 

highlighting a significant research void. Given that psychosocial challenges in ADHD often evolve 

into more severe interpersonal and vocational difficulties in adulthood, the absence of AI-based 

social-emotional tools for secondary and university students is a concerning gap that limits our 

understanding of AI’s preventative potential. 

An overlooked but significant dimension revealed in this review is the synergy between AI and 

human educators. Mahmoudi-Dehaki and Nasr-Esfahani (2025) demonstrated that when AI handles 

the technical aspects of feedback (e.g., in hand-writing fluency), human tutors are liberated to provide 

higher-level emotional encouragement. This hybrid model minimizes student anxiety and transforms 

the learning experience from one of constant correction to one of collaborative growth. This suggests 

that the future of ADHD intervention lies not in the replacement of human professionals, but in the 

augmentation of clinical and pedagogical expertise through AI-driven data analytics (Mahmoudi-

Dehaki & Nasr-Esfahani, 2025; Wang & Xue, 2024). By automating the “drudgery” of repetitive skill 

monitoring, AI allows the human element to focus on the “affective loop” of learning, which is 

essential for building the resilience and self-esteem that students with ADHD often lack (Ali et al., 

2024; Antoniou et al., 2021; DuPaul et al., 2021). Nevertheless, the implementation of such hybrid 

models requires a standardized international definition of ADHD to assist in the development of 

coherent educational policies and equitable technology access (Tanner & Hsu, 2025). 

Limitations of the Study  

Despite the promising findings, several significant limitations persist in the current literature. First, 

the limited number of identified empirical studies (n = 9) restricts the scope of the synthesis and 

prevents the application of meta-analytical techniques to quantify overall effect sizes. Second, the 

interventions exhibit significant technological heterogeneity, ranging from socially assistive robots to 

EEG-based game frameworks and digital journaling platforms, which complicates the direct 

comparison of outcomes and limits the generalizability of findings across different technological 

platforms. This heterogeneity is further compounded by differences in intervention duration—from 

single sessions to longitudinal eight-week programs—and the use of diverse measurement tools 

(ranging from standardized tests like DASH-2 to subjective qualitative surveys), which may lead to 

varying levels of evidence regarding the efficacy of AI-based support. Third, there is a clear 

geographical and demographic imbalance; most studies are conducted in specific cultural contexts 

(e.g., Brazil, Saudi Arabia, Taiwan, Greece), which may affect the cross-cultural validity of the 

results. Second, methodological heterogeneity remains a challenge. While some studies employed 

rigorous Randomized Controlled Trials (Aldakhil, 2024; Xu et al., 2025), others relied on 

quasi-experimental designs with very small sample sizes, limiting the statistical power and 

generalizability of the findings (Lalwani et al., 2025; Mahmoudi-Dehaki & Nasr-Esfahani, 2025). 

Third, there is a lack of research focusing on comorbidity Fifth, a significant issue regarding 

variability in participant characteristics and sample heterogeneity was observed. A considerable 

number of the included studies (e.g., Faria et al., 2020; Katsarou et al., 2025; Su et al., 2024) involved 
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participants with diverse neurodevelopmental disorders, such as Autism Spectrum Disorder, 

Intellectual Disability, and Dyslexia, in addition to ADHD, frequently failing to differentiate the 

results for the ADHD subgroup. This heterogeneity limits the internal validity of the review, as it 

remains unclear whether the observed AI benefits are specific to ADHD or influenced by the complex 

interaction of these comorbid conditions. Ultimately, the interaction of these methodological 

variances (size, duration, tools) means that current findings should be viewed as exploratory rather 

than definitive. Sixth, the absence of longitudinal data (except for Aldakhil, 2024) leaves questions 

regarding the long-term impact of AI on cognitive development and potential dependency on these 

tools. Additionally, the systematic review process itself has certain constraints, as it was restricted to 

English and Greek publications, potentially overlooking relevant studies in other languages, while the 

exclusion of “gray literature” may have introduced a reporting bias in favor of positive results. 

Finally, a profound developmental imbalance exists within the current body of research; seven out of 

the nine identified studies focus exclusively on primary education. This skew leaves the needs of 

adolescents in secondary education and adults in higher education largely unaddressed, particularly 

regarding psychosocial interventions. 

Future Research Directions 
Future research should prioritize the following: (a) Large-scale, multi-site RCTs to establish robust 

evidence base across different age groups, with a concerted effort to address the research void in the 

secondary education sector. (b) Longitudinal designs that track students over several years to assess 

the sustainability of academic and psychosocial gains and to ensure that AI assistance does not hinder 

the development of internal self-regulation skills. (c) Comparative studies that evaluate which AI 

modalities (e.g., robots vs. software-based apps) are most effective for specific ADHD subtypes 

(Inattentive vs. Hyperactive-Impulsive) across different developmental stages. (d) Ethical 

investigations into data privacy and the potential for AI to replace human social interaction in 

therapeutic settings. (e) Developing and testing AI-driven psychosocial tools for university students to 

support the transition to independent adult living and complex social navigation. 

Practical Applications and Implications 

The findings of this systematic review offer several actionable pathways for clinicians, educators, and 

parents. First, AI-based tools should be formally integrated into Individualized Education Programs 

(IEPs) as “dynamic scaffolds” that provide real-time adjustments for concentration and task 

management (Katsarou et al., 2025). For instance, EEG-based games can be utilized as preparatory 

“warm-up” activities to calibrate a student’s focus before high-stakes academic tasks (Faria et al., 

2020). Second, Socially Assistive Robots (SARs) can be deployed in home settings to support 

homework completion, acting as non-judgmental organizational proxies that reduce family conflict 

and student anxiety (Berrezueta-Guzman et al., 2021; Lalwani et al., 2025). Third, school counselors 

can utilize AI-driven mood trackers and digital journaling to identify “at-risk” emotional states in 

real-time, allowing for more targeted and timely psychosocial interventions (Su et al., 2024). Finally, 

the adoption of these technologies must be accompanied by clear ethical guidelines and legislative 

frameworks concerning data privacy, particularly regarding the sensitive biometric and emotional data 

collected from neurodivergent minors, ensuring that these overlooked developmental areas in policy 

are addressed (Singh, 2025; Tanner & Hsu, 2025). 

Contribution  

This systematic literature review makes a valuable contribution to the fields of special education and 

educational psychology by providing a structured synthesis of the emerging AI-ADHD intervention 

landscape. It moves beyond general technology reviews to specifically categorize AI benefits into 

academic and psychosocial domains across different educational levels. By identifying the potential 

role of real-time adaptation and non-judgmental feedback, this work provides the scientific 

community with an exploratory framework for understanding how AI addresses specific 

neurodevelopmental deficits. Most notably, this review uncovers the notable imbalance in research 

distribution, serving as an important observation for researchers to expand AI-based psychosocial 

studies into secondary and higher education. By exposing these overlooked developmental areas, the 
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present work provides a preliminary conceptual guide for future scholarly inquiry and helps bridge the 

gap between emerging technology and pedagogical theory. 

Conclusions 

In conclusion, AI-based interventions may act as a dynamic cognitive and emotional scaffold for 

students with ADHD, showing potential to support academic engagement and psychosocial resilience 

through real-time personalization. Although current evidence remains concentrated in primary 

education, the synergy between AI and human expertise offers a preliminary data-informed pathway 

toward more inclusive educational practices. Ultimately, AI serves not as a replacement but as a 

valuable augmentation of human intervention, providing adaptive support that can assist 

neurodivergent learners in their developmental trajectories. 
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