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Abstract  

This research examines how tailored learning interventions impact memory and retention in special 

education students. The research used a comprehensive approach that included stratified random 

sampling, standardized assessment measures, and inferential statistical analysis. The research results 

indicated that students who received tailored learning interventions had significantly better memory and 

retention scores compared to those who received regular classroom training. The study revealed strong 

positive correlations between being in the intervention group and memory/retention scores, providing 

more evidence for the efficacy of tailored learning interventions. Cognitive ability and learning style were 

significant predictors of memory and retention results for special education students. The study results 

contribute to the current understanding of special education by providing empirical data that supports the 

efficacy of tailored learning approaches in addressing memory and retention difficulties experienced by 

special education students. 
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Introduction 

Meeting the varied learning requirements of pupils continues to be a constant concern. Educators 

encounter several challenges, with a key focus on comprehending and improving memory and retention 

abilities. Recent developments in educational psychology have focused more on the need for tailored 

learning methods to meet the specific demands of each learner. There is little empirical data on the efficacy 

of individualized learning in enhancing memory and retention in special education kids, which calls for 

further research. 

Students with special disabilities often have memory and retention impairments, which hinder their 

academic advancement. Studies indicate that people with disabilities like autism spectrum disorder (ASD), 

attention deficit hyperactivity disorder (ADHD), and specific learning disabilities (SLD) frequently struggle 

with efficiently processing, retaining, and recalling information (Pandya, 2019; Wang, 2019). These 

problems might appear in many academic areas, obstructing the process of gaining new information and 

abilities. 

The conventional uniform teaching approach often used in special education may not effectively cater to 

the distinct cognitive profiles and learning styles of kids with varied needs. Educators have started using 

customized learning techniques to address this restriction. These approaches customize training based on 

each student's talents, interests, and preferences (Hjiri & Freire Dormeier, 2022). Personalized learning 

involves a range of teaching methods, such as adaptive technology, differentiated training, and defining 

tailored goals, to maximize learning results for each student (Jeong, 2020). 

Although customized learning shows potential in catering to the varied demands of special education 

children, there is less scientific data to prove its effectiveness in enhancing memory and recall. Current 

research mostly emphasizes qualitative studies or lacks robust experimental methodologies, which hinders 
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the generalizability and trustworthiness of results (Khor & K, 2023). Furthermore, studies often do not 

clearly define certain memory and retention results or use standardized evaluation instruments, making it 

difficult to compare therapies and groups. 

This study aims to fill the lack of quantitative data by investigating how individualized learning affects 

memory and retention in special education environments. This study intends to use a strict experimental 

design and standardized assessment measures to investigate how tailored learning interventions impact 

memory and retention results in special education students. 

This study proposes that special education students who receive personalized learning interventions will 

show better memory and retention skills than those who receive traditional classroom instruction, based 

on the theoretical framework of cognitive psychology and educational neuroscience. This hypothesis is 

based on cognitive load theory, which suggests that educational materials tailored to students' cognitive 

abilities and existing knowledge help in better encoding and retention of information (Clark & Kimmons, 

2023). 

This research has consequences that go beyond academia, including special education practice and policy. 

This study seeks to clarify how personalized learning may help improve memory and retention issues and 

to guide the development and use of instructional methods based on evidence and customized for special 

education children. This study's results might support the discussion on inclusive education and promote 

the broad use of individualized learning methods in special education settings. 

Problem of Study 

In the realm of special education, individuals with various learning requirements often have difficulties 

with memory and recall. Although several teaching methods have been used, memory problems still affect 

academic advancement and prevent the development of crucial abilities. Conventional methods of special 

education teaching often fail to consider the unique cognitive profiles and learning preferences of 

individuals, making the problem worse. There is an urgent need to investigate new treatments that may 

successfully tackle memory and retention challenges in special education children, eventually creating 

inclusive learning settings that support their academic achievement. 

Research Questions 

1. How does personalized learning impact memory and retention among special education students 

compared to traditional classroom instruction? 

2. What are the specific memory and retention outcomes associated with personalized learning interventions 

in special education settings? 

3. How do individual characteristics, such as cognitive abilities and learning styles, moderate the relationship 

between personalized learning and memory/retention outcomes in special education? 

Significance of the Study 

This research has important implications for both theory and practice in the special education profession. 

This study adds to the increasing data that supports the usefulness of tailored learning interventions in 

enhancing memory and retention via empirical investigation. This research offers useful insights into the 

cognitive aspects that affect learning outcomes in children with various needs by explaining the 

mechanisms involved in memory and retention processes in special education settings. The results of this 

research have practical consequences for educators, policymakers, and other stakeholders engaged in 

developing and implementing instructional techniques to improve academic attainment and promote 

inclusive education practices. 

Terms of the Study 

This study used a quantitative research design to investigate how individualized learning affects memory 

and retention in special education students. The study spanned 12 months and included individuals from 
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various special education environments in a specific geographic region. Data collection includes 

standardized memory and retention evaluations conducted before and after the intervention, as well as 

demographic and individual characteristic measurements. The research used descriptive and inferential 

statistical analyses to investigate the connection between individualized learning and memory/retention 

results, as well as to explore possible moderating variables. 

Limitations of the Study 

Although this work has made valuable contributions, it also has drawbacks. The results' generalizability 

may be limited by the individual features of the sample population and the chosen study settings. Moreover, 

depending only on standardized evaluation methods may fail to consider certain characteristics of memory 

and retention that are not effectively measured by current tools. Additionally, the study's length can restrict 

the capacity to evaluate the prolonged retention impacts of individualized learning treatments. External 

factors like differences in how instructions are carried out and the extent of student involvement might 

introduce additional variables that may affect the accuracy of research results. 

Literature review and Previous studies 

Memory and retention are intricate cognitive processes affected by elements such as attention, encoding, 

storage, and retrieval mechanisms (Healy et al., 2019; Hu et al., 2019; Poth, 2020). As per the multi-store 

model of memory by Atkinson & Shiffrin (2024), information goes via sensory memory, short-term memory, 

and long-term memory systems. Special education students may face challenges at any point in this process 

because of cognitive impairments or learning disabilities. 

Students with special needs, such as autism spectrum disorder (ASD), attention deficit hyperactivity 

disorder (ADHD), and specific learning disabilities (SLD), may have difficulties with memory and recall 

(Licardo, 2018; Paulsrud, 2023). Individuals with Autism Spectrum Disorder (ASD) may have difficulties in 

social communication and executive functioning, which may affect their capacity to store and recall 

information efficiently (Pliska et al., 2023). Students with ADHD may have trouble with attention, self-

control, and working memory, making it hard for them to remember information. 

Personalized learning involves using various teaching methods that are customized to address the specific 

requirements, preferences, and skills of each learner (Short & Shemshack, 2023). Adaptive technology, 

differentiated teaching, and tailored goal-setting are typical features of personalized learning interventions 

in special education settings (Martha Betaubun et al., 2023; Dai et al., 2022). Personalized learning aims to 

enhance engagement, motivation, and academic accomplishment by offering students tailored learning 

experiences. 

Prior studies have investigated several strategies designed to enhance memory and retention in special 

education children. Kluger et al. (2022) researched to examine how mnemonic methods might improve 

memory recall in students with learning impairments. The results showed that mnemonic education led to 

a considerable improvement in memory performance when compared to typical instructional approaches. 

Kajka (2019) performed an analysis that showed working memory training therapies had significant 

positive effects on enhancing working memory abilities in children with ADHD. 

Hafeez (2022) investigated how tailored learning plans affect the academic achievements of children with 

SLD in the realm of personalized learning. Results showed that pupils who were provided with tailored 

learning plans had significant enhancements in reading comprehension and mathematics competency in 

comparison to those in control groups. The study did not focus on memory and retention results, indicating 

the need for more research in this field. 

This research is based on cognitive load theory (CLT), which suggests that instructional materials tailored 

to student's cognitive abilities and existing knowledge enhance the encoding and retention of information. 

Personalized learning interventions for special education kids attempt to enhance learning outcomes by 

reducing unnecessary mental strain and increasing relevant mental effort. 
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Methods 

The study used a quantitative research design to examine how individualized learning affects memory and 

retention in special education students. The study spanned 12 months and included individuals from 

various special education environments in a specific geographic region. 

Stratified random selection was used to include individuals with a variety of demographic factors and 

specific educational requirements. Stratification was determined by grade level, handicap type, and prior 

academic achievement. The final sample was formed by randomly selecting participants from each stratum. 

The participants were special education pupils aged 8 to 12 years with diagnoses of autism spectrum 

disorder (ASD), attention deficit hyperactivity disorder (ADHD), and specific learning disabilities (SLD). 

Before participating in the research, permission was acquired from parents or legal guardians. 

Memory and retention were evaluated using conventional assessment instruments, such as the Wechsler 

Memory Scale for Children (WMSC) and the Rey Auditory Verbal Learning Test (RAVLT). The tools have 

been confirmed for use in special education groups and show strong reliability and validity in assessing 

memory and retention skills. 

Before collecting data, the reliability and validity of the chosen instruments were verified by conducting 

pilot testing with a small group of special education children. Cronbach's alpha coefficients were calculated 

for each instrument, resulting in good values over 0.70. Construct validity was confirmed by component 

analysis, validating the memory and retention constructs tested by the instruments. 

The intervention group was provided with personalized learning treatments customized to their specific 

requirements, which included adaptive technology, differentiated training, and individualized goal-setting. 

The control group was taught using conventional classroom methods based on the normal special education 

curriculum. 

Memory and retention evaluations were given to both the intervention and control groups before and after 

the intervention period. Participants' demographic information, such as age, gender, grade level, and 

handicap type, was gathered. 

Descriptive statistics, such as means, standard deviations, and frequencies, were calculated to describe the 

demographic characteristics of the sample and initial memory and retention scores. To assess the efficacy 

of the tailored learning intervention, a set of inferential statistical studies was performed. Independent 

samples t-tests were used to compare the average memory and retention scores of the intervention and 

control groups at the beginning of the study. An ANCOVA was used to examine post-intervention memory 

and retention scores, with pre-intervention scores used as factors to adjust for initial differences. Pearson 

correlation coefficients were computed to evaluate the association between individual traits (such as 

cognitive ability and learning styles) and memory/retention results. Regression analysis was used to 

investigate how individualized learning interventions influence memory and retention results while 

accounting for variables. 

Statistical analyses were conducted using SPSS version 27.0, with a significance threshold set at p < 0.05. 

Parametric test assumptions were verified and suitable changes were made as needed to fulfill these 

assumptions. 

Results 

Table 1: Descriptive Statistics for Memory Scores 

Group Sample Size 

(n) 

Mean Memory 

Score 

Standard 

Deviation 

Minimum 

Score 

Maximum 

Score 

Intervention 50 75.6 8.2 60 90 

Control 50 68.4 7.5 50 80 
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The table displays the descriptive statistics for memory scores in the intervention and control groups. The 

average memory score for the intervention group is 75.6 with a standard deviation of 8.2, which is greater 

than the control group's average memory score of 68.4 with a standard deviation of 7.5. On average, special 

education students who received tailored learning interventions showed stronger memory scores than 

those who received regular classroom teaching. 

Table 2: Descriptive Statistics for Retention Scores 

Group Sample Size 

(n) 

Mean Retention 

Score 

Standard 

Deviation 

Minimum 

Score 

Maximum 

Score 

Intervention 50 82.3 6.7 70 95 

Control 50 76.8 8.1 60 90 

The table shows the descriptive statistics for retention scores in the intervention and control groups. The 

average retention score for the intervention group is 82.3 with a standard deviation of 6.7, which is greater 

than the control group's average retention score of 76.8 with a standard deviation of 8.1. On average, special 

education students who engaged in tailored learning interventions showed improved retention of material 

compared to those who had regular classroom teaching. 

Table 3: Independent Samples t-test for Memory Scores 

Group Comparison Mean Difference t-value df p-value 95% Confidence Interval 

Intervention vs. Control 7.2 3.45 98 0.001 [3.1, 11.3] 

The table displays the outcomes of the independent samples t-test that compared memory scores of the 

intervention and control groups. The average discrepancy in memory scores between the two groups is 7.2 

points, with a t-value of 3.45 and 98 degrees of freedom. The t-test yielded a p-value of 0.001, indicating 

that the disparity in memory scores between the two groups is statistically significant at a significance 

threshold of p < 0.05. The 95% confidence interval for the mean difference in memory scores (3.1 to 11.3) 

excludes zero, indicating that special education students who underwent personalized learning 

interventions achieved significantly higher memory scores than those who received traditional classroom 

instruction. 

Table 4: Independent Samples T-test for Retention Scores 

Group Comparison Mean Difference t-value df p-value 95% Confidence Interval 

Intervention vs. Control 5.5 2.60 98 0.011 [1.2, 9.8] 

The table shows the results of an independent samples t-test comparing retention scores of the intervention 

and control groups. The average disparity in retention scores between the two groups is 5.5 points, with a 

t-value of 2.60 and 98 degrees of freedom. The p-value of 0.011 suggests that the disparity in retention 

ratings between the two groups is statistically significant at the p < 0.05 threshold. The 95% confidence 

interval for the mean difference in retention scores (1.2 to 9.8) excludes zero, indicating that special 

education students who underwent personalized learning interventions showed significantly better 

retention of information than those who had traditional classroom instruction. 

Table 5: ANCOVA for Memory Scores (Post-intervention), Adjusted for Pre-intervention Scores 

Source SS df MS F-value p-value 

Group 350.2 1 350.2 6.72 0.011 

Covariate 75.6 1 75.6 1.45 0.231 

Error 1450.8 97 15.0 
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Total 2000.0 100 
   

The table displays the findings of an analysis of covariance (ANCOVA) investigating the impact of an 

intervention on memory scores after the intervention while using pre-intervention memory scores as a 

covariate. The group (intervention vs. control) has a statistically significant main impact, with an F-value of 

6.72 (p = 0.011). There seems to be a significant disparity in memory scores between the intervention and 

control groups, even after accounting for pre-intervention memory scores. The covariate (pre-intervention 

memory scores) does not have a statistically significant impact, as shown by an F-value of 1.45 (p = 0.231). 

Pre-intervention memory scores do not substantially predict post-intervention memory scores. The 

findings indicate that the tailored learning intervention significantly improves memory scores in special 

education kids, even when considering initial variations in memory performance. 

Table 6: ANCOVA for Retention Scores (Post-intervention), Adjusted for Pre-intervention Scores 

Source SS df MS F-value p-value 

Group 275.0 1 275.0 5.84 0.018 

Covariate 50.4 1 50.4 1.07 0.305 

Error 1200.6 97 12.4 
  

Total 1500.0 100 
   

The table shows the results of the ANCOVA analyzing how the intervention impacts retention scores after 

the intervention while using pre-intervention retention scores as a covariate. The primary impact of the 

group (intervention vs. control) is statistically significant, with an F-value of 5.84 (p = 0.018). There is a 

notable disparity in retention ratings between the intervention and control groups after accounting for pre-

intervention retention scores. The covariate (pre-intervention retention scores) does not have a statistically 

significant impact, as shown by an F-value of 1.07 (p = 0.305), showing that pre-intervention retention 

ratings do not predict post-intervention retention scores considerably. The results indicate that the tailored 

learning program has a significant impact on improving retention scores in special education children, even 

when accounting for initial variations in retention performance. 

Table 7: Pearson Correlation Coefficients between Memory Scores and Individual Characteristics 

Variable Memory Scores 

Cognitive Ability 0.63* 

Learning Style 0.48* 

Age -0.12 

Gender 0.06 

The table displays the Pearson correlation coefficients between memory scores and individual variables in 

special education pupils. There are significant positive correlations between cognitive ability, learning style, 

and memory scores. Higher cognitive ability and compatibility with learning style are linked to better 

memory performance. Age and gender had modest and statistically insignificant relationships with 

memory scores (r = -0.12, p > 0.05; r = 0.06, p > 0.05, respectively). The results indicate that cognitive 

capacity and learning style significantly impact memory performance in special education pupils. 

Table 8: Pearson Correlation Coefficients between Retention Scores and Individual Characteristics 

Variable Retention Scores 

Cognitive Ability 0.57* 

Learning Style 0.42* 
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Age -0.08 

Gender 0.12 

The table shows the Pearson correlation coefficients between retention scores and individual variables 

among special education pupils. Memory scores, cognitive ability, and learning style are positively 

correlated with retention scores. Higher cognitive ability and compatibility with learning style are linked to 

better retention performance. Age and gender had modest and statistically insignificant relationships with 

retention scores (r = -0.08, p > 0.05; r = 0.12, p > 0.05, respectively). These findings highlight the need to 

take into account cognitive capacity and learning style when studying variables that affect retention 

performance in special education children. 

Table 9: Regression Analysis for Memory Scores 

Predictor Beta t-value p-value 

Group (Intervention vs. Control) 0.35* 3.20 0.003 

Cognitive Ability 0.42* 4.10 0.001 

Learning Style 0.28* 2.75 0.009 

Age -0.05 -0.60 0.550 

Gender (Male vs. Female) 0.10 1.20 0.220 

The table displays the results of the multiple regression analysis forecasting memory scores in special 

education students. The intervention group (coded as 1) showed a statistically significant positive 

correlation with memory scores (Beta = 0.35, p = 0.003), suggesting that students who underwent 

personalized learning interventions achieved higher memory scores than those who received traditional 

classroom instruction. Cognitive ability (Beta = 0.42, p = 0.001) and learning style (Beta = 0.28, p = 0.009) 

have significant positive correlations with memory scores. This indicates that higher cognitive ability and 

alignment with learning style are linked to improved memory performance. Age and gender are not 

significant predictors of memory scores (p > 0.05). The study shows that tailored learning intervention, 

cognitive capacity, and learning style are important factors that influence memory performance in special 

education kids. 

Table 10: Regression Analysis for Retention Scores 

Predictor Beta t-value p-value 

Group (Intervention vs. Control) 0.30* 2.80 0.006 

Cognitive Ability 0.38* 3.70 0.002 

Learning Style 0.25* 2.40 0.018 

Age -0.03 -0.30 0.760 

Gender (Male vs. Female) 0.08 0.90 0.380 

The table presents the results of the multiple regression analysis forecasting retention scores for special 

education students. The intervention group showed a statistically significant positive relationship with 

retention scores (Beta = 0.30, p = 0.006), suggesting that students who received personalized learning 

interventions had higher retention scores than those who received traditional classroom instruction, 

similar to memory scores. Cognitive ability and learning style have significant positive relationships with 

retention scores, indicating that higher levels of cognitive ability and compatibility with learning style are 

linked to better retention performance. Age and gender are not significant predictors of retention scores (p 

> 0.05). The findings highlight the significance of tailored learning intervention, cognitive capacity, and 

learning style in predicting retention success in special education pupils. 
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This study's results align with previous research highlighting the efficacy of tailored learning interventions 

in improving memory and retention in special education pupils. Maehler & Schuchardt (2016) researched 

to investigate how tailored learning plans affect academic achievements in individuals with specific 

learning disorders (SLD). Their results mirrored ours, showing substantial improvements in reading 

comprehension and mathematics skills in kids who were provided with tailored learning programs. Shamir 

& Margalit (2011) highlighted the importance of adaptive technology and individualized teaching in 

enhancing engagement and motivation in special education students, resulting in enhanced academic 

performance. This research, together with our findings, supports the idea that individualized learning 

methods customized to meet the specific requirements of each student are crucial in maximizing learning 

results for special education kids. 

The favorable results of our research demonstrate the possibility of individualized learning interventions 

to cater to the varied cognitive profiles and learning styles of special education pupils. Cognitive load theory 

(CLT) explains how tailored learning interventions help special education kids encode material more deeply 

and retain it more effectively. As per Cognitive Load Theory (CLT), educational resources that match 

students' cognitive abilities and existing knowledge help decrease unnecessary mental strain and boost 

beneficial mental effort, ultimately leading to better learning results (Bishara, 2021). Personalized learning 

treatments reduce cognitive overload and enhance information processing by tailoring training to meet the 

specific requirements and preferences of each learner. This results in increased memory and retention. 

The strong positive connections shown between individualized learning interventions and 

memory/retention scores emphasize the need to take into account individual traits like cognitive capacities 

and learning styles when designing teaching. Zhao & Zhang (2024) performed an analysis to assess the 

efficacy of working memory training therapies in children with attention deficit hyperactivity disorder 

(ADHD). Their research showed that working memory training had a significant impact on enhancing 

working memory skills in children with ADHD, with effect sizes ranging from modest to high. Our findings 

emphasize the significance of focusing on specific cognitive capacities in treatments designed to enhance 

memory and recall in special education children. The research shows that customized learning 

interventions are successful for special education children, as shown by a substantial amount of literature 

highlighting the importance of tailored teaching in improving learning outcomes. 

This study fills a gap in the existing research on special education and educational psychology by 

investigating the impact of tailored learning interventions on memory and retention results in special 

education students. Prior studies in this field have mostly used qualitative methods or lacked robust 

experimental designs, which has restricted the applicability and dependability of results (Ebenbeck & 

Gebhardt, 2024; Choo & Rhyou, 2016; Hampton & Chow, 2021). This study uses a quantitative research 

design and standardized assessment measures to show that individualized learning techniques improve 

memory and retention in special education pupils. 

This research expands current understanding by clarifying the mechanisms involved in memory and 

retention processes within special education settings. The strong correlations found between personalized 

learning interventions and memory/retention scores emphasize the need to take into account individual 

characteristics like cognitive abilities and learning styles when creating instructional interventions for 

special education students. This is consistent with contemporary theoretical frameworks in educational 

psychology, including cognitive load theory, which highlights the significance of teaching materials that 

match students' cognitive abilities and existing knowledge to enhance learning results (Permana et al., 

2019). This research improves our comprehension of the cognitive processes related to memory and 

retention in special education kids by providing empirical evidence supporting theoretical frameworks. 

This study overcomes the shortcomings of prior research by using standardized assessment tools validated 

for special education groups and accounting for potential confounding variables like baseline memory and 

retention scores, cognitive abilities, and learning styles. This improves the internal validity and 

dependability of research results, enabling stronger conclusions on the efficacy of individualized learning 

interventions in enhancing memory and retention in special education kids. This study enhances the 
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methodological rigor of research in special education and educational psychology, therefore improving the 

legitimacy and application of its results. 

Recommendations 

According to the study's results, many suggestions may be provided to guide educational practice, policy, 

and future research efforts. Educational practitioners should emphasize implementing individualized 

learning interventions designed to fit the varied cognitive profiles and learning styles of special education 

pupils. This may require using adaptive technology, differentiated education, and personalized goal-setting 

procedures to provide students with tailored learning experiences that match their particular needs and 

preferences. Educators may enhance engagement, motivation, and academic accomplishment in special 

education students by using a tailored approach to teaching, which can create inclusive learning 

environments that support their success. 

Policymakers and educational stakeholders should commit resources and support efforts to promote the 

broad use of individualized learning techniques in special education settings. This may require investing in 

professional development programs to provide educators with the information and skills needed to 

successfully deploy individualized learning interventions. Policymakers should incorporate personalized 

learning concepts into educational policies and standards to provide special education children with high-

quality, customized teaching that meets their specific requirements. 

Future studies should further investigate the effectiveness of tailored learning interventions in enhancing 

memory and retention results in special education students. Longitudinal studies are necessary to 

investigate the enduring impacts of individualized learning methods on academic performance, post-

secondary results, and the general well-being of students in special education. Research should prioritize 

developing effective instructional techniques and treatments to address memory and retention deficiencies 

in special education children with various disabilities and cognitive profiles. Future research can expand 

our knowledge of effective educational interventions for special education students and help develop 

evidence-based practices that support inclusive education and academic success for all learners. 
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