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Using Cognitive Games to Strengthen Working Memory and Improve Academic 

Performance 

After closely examining the outcomes of numerous eligibility reports over the years, it 

has been observed that a large number of students that qualify for special education routinely 

have working memory and visual processing deficiencies. These findings bring considerations to 

practical methods for developing these important executive function abilities because doing so 

might greatly improve academic achievement as well as critical thinking abilities in daily 

contexts. Although experienced in making modifications for students who have these ability 

deficiencies, the objective is to improve their educational experiences in a more significant and 

long-lasting way. To assist students to completely develop these talents, educators want to go 

beyond band-aid solutions. When students can achieve in a variety of facets of life, their 

confidence grows.  

Working memory and visual processing are among the common problems that affect 

students with learning disabilities. These two problems can be a fundamental problem for them 

in terms of comprehension of reading passages and solving math problems. It is evident that 

visual processing helps students arrange information in a way they can easily comprehend while 

working memory is important in the retention and manipulation of information. Previous 

research has established that children with learning disabilities have below average working 

memory skills that affect their learning in areas that require comprehension and problem solving 

(Alloway & Gathercole, 2006). Also, the students with deficiencies in visual processing may 

have problems in understanding spatial relationships, patterns, and decoding of text which are 

important in reading and numeracy (Swanson, 2001). 
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Brain training activities and cognitive exercises have gained popularity as tools for 

boosting functions in recent times. Studies suggest that targeted brain training can improve 

processing and working memory skills which can positively impact achievements. For example, 

Diamond and Lee (2011) emphasize the influence of games on executive function development 

while Jaeggi et al (2008) demonstrated that practicing working memory tasks could potentially 

impact fluid intelligence levels. However, very limited research has been conducted on how 

these interventions can be applied directly in the real classroom setting, especially for upper 

elementary students with learning disabilities and ADHD. The existence of this gap in literature 

calls for more research on the impact of cognitive games and brain improvement strategies on 

students’ learning.   

Not long ago, there was an opportunity to attend an advanced training seminar called 

"Equipping Minds," led by Dr. Carol Brown. Dr. Brown and her team emphasize the 

effectiveness of a comprehensive approach in cognitive training, focusing on working memory, 

comprehension, and reasoning skills, yet these findings are not limited to only executive 

functions. This research shows that the Equipping Minds program (Brown, 2018a, 2018b) 

benefits students, particularly in science and math.  Indeed, educators have also witnessed what 

might be called "revelatory" progress in students who have long struggled with down-scaled 

expectations. We might attribute such significant gains to the way our brains learn and relearn, 

amending synaptic connections in the process. The research question to be explored in this study 

is: How does the use of cognitive games to increase working memory and visual processing 

influence reading comprehension and math problem solving skills for students with learning 

disabilities in upper elementary intervention groups? The process seeks to explore various 
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methods, activities, and tools that can contribute to strengthening these skills, trying to provide a 

richer and more effective learning experience for students with learning disabilities.  

The Equipping Minds study has tremendous potential for solving fundamental challenges 

that confront students with learning disabilities by addressing working memory deficits, a central 

element of cognitive ability needed for learning. In demonstrating the potential of cognitive 

interventions to boost reading and mathematics achievement, this study has the potential to 

provide a revolutionary paradigm for bridging the gap between cognitive training and 

accomplishment. The emphasis of the research on correcting underlying learning deficits rather 

than simply compensating for them reflects its potential to support significant academic gains. 

Furthermore, its findings could offer evidence-based advice to shape instruction, intervention 

strategies, and special education policy. By offering instructors functional, research-based tools 

that work in harmony with existing curriculum and RTI frameworks, this study promises to 

enhance teaching efficacy and student success. Other than short-term learning advantages, 

extended gains in consolidation of working memory, such as problem-solving, attention, and 

confidence, show their multiplier effect on lifetime learning. This research can make substantial 

contributions to the literature of cognitive training and expand the initiative to serve struggling 

learners in a significant and useful way. 

Children who have trouble with reading and math frequently have big challenges in upper 

elementary school due to their working memory and visual processing problems. Working 

memory is the short-term memory system that allows for the temporary storage and manipulation 

of information and is fundamental to many academic tasks, like understanding language, 

following directions, and solving multi-step problems. (Fewell & Littlefair, 2016). Visual 

processing is the next step in the progression toward academic performance. It is the ability to 
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take in and interpret visual information and is necessary for mathematical reasoning and 

problem-solving, reading fluency, and decoding. (Chabani & Hommel, 2014). These core skills 

are areas of great difficulty for students with learning disabilities. Their performance in school is 

poor not just because they have learning disabilities but also because they lack the foundational 

skills that upper elementary teachers count on to teach higher-order functions. 

Academic performance has been demonstrated to be significantly impacted by 

deficiencies in working memory and visual processing. In particular, children with math 

difficulties show deficiencies in visual-spatial working memory, whereas children with reading 

disabilities typically struggle with phonological working memory (Swanson, 2001). Swanson's 

research demonstrates that learning issues can take many different forms, suggesting that these 

inadequacies are a major contributing factor to these academic challenges. Students may struggle 

to accurately interpret graphs or charts, follow text across a page, or retain and apply information 

from word problems. When curricular expectations shift toward autonomous problem-solving 

and higher-order thinking, these inadequacies become more pronounced, which often results in 

lower achievement levels, less motivation, and unhappiness.  

Long-standing research indicates that whereas cognitive training can improve 

performance on certain tasks, it rarely results in more general gains on unrelated activities. 

However, recent research suggests that even when the training assignment is completely 

different from the intelligence test, training on a difficult working memory task can result in 

quantifiable gains in fluid intelligence (Gf) (Jaeggi et al., 2008). Significantly, the impact is 

dependent on the dosage, indicating that the extent of improvement is directly related to the 

amount of training undertaken. These results have encouraging ramifications for real-world 



6 
COGNITIVE GAMES AND WORKING MEMORY 

   

 

applications in cognitive skill development since they imply that improving Gf is possible 

without explicitly practicing intelligence test tasks (Jaeggi et al., 2008).  

A careful investigation was carried out at the online Collier Library, probing the EBSCO 

database, JSTOR, and Google Scholar to find relevant peer-reviewed journal articles that would 

clarify the research question. The search strategy was a deliberate act of sifting through the 

databases, with specific keywords that represented the core of the research problem, namely 

"cognitive games," "working memory," "reading and math," "learning disabilities," "fluid 

intelligence," and "equipping minds." The references from the initial articles were investigated, 

to find articles that built upon or reinforced the initial understanding. 

Literature Review 

Working Memory and Math 

Research suggests that working memory is a key component in determining mathematical 

impairments, particularly in early childhood education. Low working memory capacity has been 

linked to trouble completing arithmetic word problems and poor computing abilities. In addition, 

students who struggle with math frequently have poorer verbal working memory than their 

classmates. These results demonstrate how important working memory is for early arithmetic 

learning and how it may affect long-term mathematical competency (Alloway & Gathercole, 

2006). On the other hand, Redick et al. (2015) found that cognitive training that increases 

working memory does not always result in improved academic achievement, including math 

abilities. They suggest that the association may be causal, with language impairments potentially 

causing working memory issues.  
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Working Memory and Reading 

Reading disabilities are defined by difficulties in developing skills like word recognition, 

spelling, and reading comprehension. Research indicates that, while verbal short-term memory is 

closely associated with reading success in the early stages of learning to read, it functions more 

as a part of overall phonological processing related to reading development rather than a direct 

cause of reading achievement (Alloway & Gathercole, 2006). A meta-analysis concerning this 

subject reveal that working memory tasks necessitating elevated attentional control and 

incorporating verbal processing are the most effective means of differentiating between 

individuals with poor and good comprehension skills. These findings suggest that both domain-

specific factors, such as verbal information processing, and general working memory capacities 

play important roles in reading comprehension (Carretti et al., 2008). 

According to a five-year longitudinal research that followed several hundred students 

from kindergarten through fourth grade, phonological awareness abilities were a reliable 

indicator of variations in word-level reading at various times. Verbal short-term memory 

abilities, on the other hand, did not show the same predictive power. This implies that the 

development of early reading skills is particularly dependent on phonological awareness 

(Alloway & Gathercole, 2006). Furthermore, research suggests that there is not enough data to 

draw a firm link between working memory and scholastic achievement in subjects like math and 

reading. This lack of correlation is primarily due to inconsistencies in study and control groups, 

along with a scarcity of substantial research supporting the idea that extensive cognitive training 

can enhance working memory in a way that directly improves academic outcomes (Redick et al., 

2015). 
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Cognitive Games and Their Role in Skill Development 

Various theoretical frameworks support the use of cognitive games. Working memory is 

described as a band of qualities organized in complex forms that integrate separated but 

connected cognitive components into joining working memory with other factors such as the 

amount of information being stored, attention allocation, executive functions, etc., needed to 

perform any mental activities (Alloway et al., 2006). These components temporarily hold and 

manipulate information, making it a sort of active mental workspace. It supports dynamic 

relationship-making between external factors and internalized thoughts, allowing for such 

activities as problem-solving, reasoning, and decision-making (Alloway et al., 2006). 

In recent times, many theoretical models have been invented to describe the structure and 

functioning of working memory, again illustrating its multifaceted nature and importance in 

human cognition (Alloway et al., 2006). Research by Jaeggi et al. (2011) presents very 

encouraging evidence for both near-transfer effects, whereby improvements in performance 

occur on tasks similar to those on which users had previously undertaken training exercises, and 

far-transfer effects, where users improve on affectively different tasks. Despite these very 

encouraging prospects, they earnestly demand further investigations into understanding the 

underlying mechanisms and the testing of the duration of these gains in time. 

Besides, cognitive games have been brought to the limelight by research to be especially 

beneficial for children. As per studies, these games have been shown to enhance various 

cognitive processes like attention, memory, and problem-solving capacity (Khalili et al., 2016). 

By incorporating cognitive games into learning or recreational activities, children can experience 

significant enhancement in their overall cognitive development.  
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Equipping Minds Cognitive Development Curriculum (EMCDC) and Multisensory 

Strategies 

Cognitive games are cognitive exercises that were created to prevent as well as stimulate 

brain activity through frequent repetition of certain thought processes (Brown, 2018a). The 

games Brown recommends that help develop working memory are Blink, Stare, Equipping 

Minds cards, Uno, and Set. Students can improve visual processing and also working memory, 

both highly beneficial cognitive processes. Gamification is the use of game mechanics in non-

game contexts, such as a situation, progress bars, or points. It has been utilized to obtain safety 

engagement, motivation, and performance, all of which max out the advantage to evaluate 

cognitive training courses or tests over time (Ninaus et al., 2015). Used gaming systems require 

more effort from users, so the mechanisms for maintaining motivation are key to their success 

(Ninaus et al., 2015). 

According to research by Brown and her colleagues, structured activities can greatly 

improve cognitive processes, which are not fixed. Her Equipping Minds program, for example, 

uses multisensory techniques to stimulate multiple brain regions at once, enhancing executive 

functioning, processing speed, and attention (Brown, 2018a). These results are consistent with 

Diamond's (2011) research on the connection between executive functions and working memory, 

which demonstrates that focused interventions can result in quantifiable gains in cognitive 

capacities. The research indicates that a variety of activities can enhance children's executive 

functions, including both computerized and noncomputerized games, aerobics, martial arts, yoga, 

mindfulness practices, and comprehensive school curricula. Effective programs share common 
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traits: they involve consistent practice and gradually increase the challenge to cognitive skills 

(Diamond, 2011). 

            Brown argues that using a variety of senses, including sight, sound, touch, and 

movement, improves learning and memory retention, and thus supports the inclusion of 

multisensory approaches in educational curricula. A variety of cognitive skill-enhancing 

activities are included in the Equipping Minds curriculum. The "Brown Six N Back" is an 

adaptive n-back exercise that consists of six tasks. The tasks include matching letters to sounds, 

connecting symbols and colors, relating numbers to symbols and colors, associating animals with 

symbols, recalling images and the order of U.S. presidents, identifying colors, and recognizing 

left, right, up, and down directions (Brown, 2018b). According to Brown's research, these 

strategies are particularly effective for students with learning disabilities, as they can bypass 

traditional learning obstacles by engaging alternative neural pathways (Brown, 2018b).  

The other thing is that she strongly believes in incorporating cognitive training into daily 

classroom activities. The strategies offered have proven quite successful for teachers who would 

like to work toward improved student outcomes. The skills fostered by these strategies go 

beyond academics to building confidence and resilience, giving the students the tools to face 

complex learning environments (Brown, 2018b). 

Challenges  

The following addresses important factors to consider while using cognitive games with 

children with disabilities. First, generic findings could not be entirely relevant to diverse groups 

due to the heterogeneity across various disabilities and individual needs (Morrison and Chein, 
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2011). Additionally, core training studies typically reveal that trained participants perform much 

better on the trained working memory tasks, according to Morrison and Chein (2011).  

Second, a lack of knowledge on the long-term consequences of these interventions is 

revealed by the shortage of longitudinal studies. It has been demonstrated that cognitive training 

techniques, such as working memory (WM) training, improve cognitive function by using 

specifically created mental tasks. Further techniques in improvement of cognition are attention 

training, speed of processing training, neurofeedback training, dual-task training, and perceptual 

training. 

While these approaches offer various avenues for improving cognition, a recent large-

scale study highlights that not all cognitive training methods lead to generalized improvements 

(Morrison and Chein, 2011). Addressing these issues required a strategic plan to ensure that the 

study was focused on increasing skills through a targeted intervention group. 

Methodology 

Participants 

The study seeks to evaluate the efficacy of Equipping Minds cognitive activities for 

improving working memory in fifth and sixth-graders with learning difficulties, especially those 

with working memory deficits, through a quasi-experimental methodology. It used a pretest/post-

test control group design to be conducted in an intermediate school for grades five and six only 

(Mertler, 2019). A set of eight participants was chosen to participate in either the intervention or 

control group, thereby ensuring that both groups are similar in terms of initial abilities in reading, 

mathematics, and working memory. The participants of this study were made up of four upper 
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elementary students who received the Equipping Minds intervention.  Student A is a male in fifth 

grade who receives special education services under Other Health Impairment (OHI) and 

currently has an Individualized Education Program (IEP). Student B is a female sixth grader who 

qualified for services under Specific Learning Disability (SLD). Student C is a male fifth grader, 

while Student D is a female sixth grader, and both students qualified for services based on SLD. 

Their eligibility reports revealed that the students demonstrated weaknesses in processing speed 

and working memory, which were the identified areas of need contributing to their academic 

difficulties. 

These students were selected for participation because their profiles directly fit the focus 

of this action research study. Equipping Minds was designed to improve cognitive functions such 

as working memory, visual processing, and attention which are important for success in reading 

comprehension and solving problems in mathematics (Brown, 2018a). Given that these four 

different students displayed weaknesses in working memory and processing speed individually, 

they were an appropriate participant group to investigate if cognitive games can have a positive 

impact on both of those skills and consequently, academic performance. 

The special education teacher gave the intervention to the group of four participants.  The 

mix of students in fifth or sixth grades was determined by the special education teacher’s 

caseload for the 2025/2026 school year. The eight participants (four in the control group) had a 

set intervention time at the end of the school day to ensure the study would be valid and the 

opportunities to participate in the intervention were the same (Brown, 2018a). 

 

Study Procedures 
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Cognitive exercises targeted working memory, such as verbal recall, cognitive flexibility, 

and imagery, were used for the Equipping Minds sessions with the intervention group, taking 

place, in one-on-one or small-group sessions with a special education teacher for 30 minutes, 

three to four times a week for eight weeks. Lesson plans were followed using Equipping Minds 

Curriculum, including memory grids, card games, sequencing activities, and speed drill type of 

activities (Figure 1). The program entailed student workbook pages that worked on the Stroop 

effect and visual memory processing (Figure 2). Meanwhile, the control group maintained 

regular instruction without further memory interventions; hence, a comparison can be made for 

evaluation of the program.  

Figure 1 Equipping Minds Games  

 

 

Figure 1 Note: Equipping minds cards, memory cards games, and president book that were used 

with the intervention group. 

 

Figure 2  

Figure 1 Photo taken by Kelley Spangler on 
2/21/2025 



14 
COGNITIVE GAMES AND WORKING MEMORY 

   

 

Equipping Minds Student Pages 

 

 

Figure 2 Note: Shows examples of the workbook pages of what the students were required to 

memorize in the intervention group, taken from the Equipping Minds Curriculum. 

Research Design 

To answer the research question, a mix of quantitative and qualitative data collection 

methods was used to capture both qualitative outcomes and contextual information. Quantitative 

measures included working memory rating scales, iReady reading and math data, and checklists 

that documented each student's implementation of the games (Mertler, 2019). These measures 

provided data, in the form of numbers, to show growth in cognitive functioning and academic 

performance as well as the fidelity of intervention implementation. Additionally, student and 

teacher surveys to collect rating scales captured quantitative perceptions of the intervention 

impact. 

Figure 2 Photos taken by Kelley 
Spangler 2/21/2025 (Brown, 
2018b) 
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Qualitative measures were used to build upon these insights and in an effort to strengthen 

the understanding of student experiences. Teacher observations and student reflections captured 

evidence of engagement, use of strategies, and confidence; and they described how cognitive 

skills shifted to reading comprehension and math problem solving through work samples 

(Mertler, 2019). 

Together, these multiple methods provided a mixed method of design that ensured 

fidelity to the research question. The quantitative data showed whether cognitive games 

improved working memory and performance outcomes; the qualitative data evidenced how and 

why the change occurred. In short, the design demanded evaluation of the Equipping Minds 

intervention comprehensively (Brown, 2018b). 

The final stage is where the comprehensive post-intervention assessment, using the same 

standardized tools and measures that were used initially at the baseline stage, was conducted. 

From this stage on, newer iReady diagnostics and CBAs were carried out to determine the extent 

of improvement concerning working memory skills and academic performance by providing 

clearer, measurable outcomes showing the effectiveness of the intervention. This systematic 

approach was the result of an accurate analysis of data-driven decisions in planning and 

individualized intervention in the future. 

Study Limitations 

Limitations and biases to each of these possibilities exist. For instance, being a researcher 

and an implementer may have interfered with the real outcome of findings, or information may 

be lost in the interpretation (Morrison and Chein, 2011). Other doubts included transfer of 

learned skills: working memory improvement cannot be guaranteed to turn into a better reading 
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or math performance for all students. Diffusion in implementation is also a concern, providing 

facets such as program fidelity, student engagement, and dissimilarities in individual instruction 

which could affect the sincerity of results. There were limitations of assessment: standard tests 

may not provide an assessment for measure improvements in cognitive flexibility or working 

memory, and curriculum-based evaluations may reflect more on classroom-taught materials and 

not the actual cognitive change. There were challenges with the Equipping Minds intervention, 

one of which was limited time. It was difficult to schedule times for intervention sessions within 

the regular classroom instructional period and district mandated testing windows. This 

corroborates with the literature that shows that implementing cognitive interventions during the 

school day requires intentional planning and flexibility in order to maintain fidelity (Mertler, 

2019). 

Furthermore, variability in students’ engagement was a consideration that affected the 

fidelity of implementation. Most students enjoyed the cognitive games and activities, but their 

motivation and attention varied from day to day, and that could have impacted their performance 

and outcomes. The variability in student engagement is similar to what previous research 

indicates regarding student engagement and motivation being paramount to the success of 

working memory and cognitive training interventions (Alloway & Gathercole, 2006; Diamond & 

Lee, 2011). 

To counteract these limitations as much as possible, the researcher minimized bias by 

utilizing objective methods of measuring the data, like the use of standardized assessments, and 

involved other teachers in the process of data collection while keeping an objective research 

spreadsheet. Program fidelity was strictly maintained as per a well-structured plan. Multiple 
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assessment measures were engaged: standardized testing, curriculum-based assessment, 

qualitative data from interviews and observations, and pre-test/post-test designs provide a 

balanced view of progress (Mertler, 2019). 

Data Analysis Procedures 

  Data were collected qualitatively, using daily observational notes from each Equipping 

Minds group session. These notes recorded student behaviors about their level of focus, effort, 

visual speed of processing, games played, and overall engagement with the session. A five-point 

rubric was then created for systematic analysis to quantify student engagement and participation 

during the group session. An engagement code of 0–4 was assigned to each group session, based 

on the behaviors observed and teacher comments about the students' behaviors during the 

session. A score of 0 represents a student who was not present or unavailable to participate due 

to an in-school suspension and/or illness. A score of 1 represents a student who frequently 

displayed distracting behaviors or did not participate. A score of 2 represented partial 

engagement of students who required multiple prompts or reminders to focus and did not fully 

attend throughout the session. A score of 3 represents full engagement of the student completing 

the cognitive task assigned to the group while demonstrating focus and responsiveness. A score 

of 4 indicates high engagement and mastery through enthusiastic participation with minimal 

prompts and visible progress in their speed and/or accuracy (i.e., comments like “best time so 

far” or “faster today”) (Mertler, 2019).  

 Engagement scores were entered into a tracking sheet with qualitative notes. In this way, 

quantitative assessment of behavior patterns could be determined, alongside themes in student 

development over time. Together, the data provided an overall picture of student development, 
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showing how scores improved, and through additional descriptors that indicated student 

behaviors, strategies, and cognitive processing during the intervention. Over the course of the 

eight-week period, coded data demonstrated an overall gradual upward trend in engagement 

across students, with some students increasing from a level 2 (partially engaged) to a level 4 

(highly engaged, and somewhat independent) engagement. The data confirmed impressions that 

continued exposure in the Equipping Minds program contributed to cognitive stamina and 

regulation of attention improvements. 

 To assess the effectiveness of the Equipping Minds intervention on students' working 

memory and academic performance, the researcher used both descriptive and inferential statistics 

to analyze quantitative data. The primary outcome measures were the pretest and growth 

monitoring scores from the iReady Reading and Math assessments, the Working Memory Rating 

Scale (WMRS), speed tests, and the Curriculum-Based Assessments (CBA). Pre- and post-

intervention scores for each student were entered into a spreadsheet to examine changes in scaled 

scores and raw performance levels. The relationship between student engagement and academic 

achievement was examined to understand the link between behavioral engagement and cognitive 

development, which corresponds with Alloway and Gathercole's (2006) findings about 

engagement in the classroom and working memory being associated with learning success. The 

WMRS showed statistical data of improvement in executive-function processes for the students, 

and the CBA and iReady scores provided evidence of the extent cognitive improvement could 

transfer to academic tasks. Cohen's d effect sizes were calculated to estimate the magnitude of 

change in the pre- and post-test scores so that effect sizes among each outcome can be compared 

across domains, as recommended by Mertler (2019) for classroom-based action research.   
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Visual graphs and tables were created to show trends of improvement in working 

memory, reading, and math throughout the time of the intervention. In addition to the pre- and 

post-tests, growth trajectories were analyzed using the iReady progress monitoring data to 

examine the consistency of improvement in the academic area between each checkpoint. The 

researcher also examined correlations between student engagement scores and student academic 

outcomes to determine if higher levels of student engagement were associated with greater 

cognitive and academic gains (Carretti et al., 2008). 

Qualitative Findings 

  Qualitative data from the Equipping Minds intervention indicated that students were 

more focused, persisted, and used working memory strategies when working on challenging 

tasks. These results are in line with earlier studies showing that focused cognitive intervention 

improves verbal, nonverbal, and academic skills (Brown, 2018a), and that working memory 

interventions are important in classroom learning (Alloway & Gathercole, 2006; Alloway, 

Pickering, & Gathercole, 2006). However, the literature predominantly emphasizes measurable 

cognitive growth as the favored outcome, while this study showed noticeable behavioral and 

engagement changes in the classroom, particularly for neurodevelopmental students. Although 

previous studies have presented qualitative case studies suggesting effects that go beyond 

cognitive changes (Brown, 2018b), this contrasts with the literature showing little to no 

recommendation to effect improvements in classroom behaviors to improve learning; although 

this review has theorized about classroom behaviors, and ways classroom behaviors help with 

learning, it has not provided examples of interventions that included developing behaviors 

associated with learning, therefore future research could emphasize improving classroom 



20 
COGNITIVE GAMES AND WORKING MEMORY 

   

 

behaviors or engagement. While cognitive development may be considered a critical outcome for 

the Equipping Minds intervention, studies could also take into consideration the development of 

engaging learning behaviors that may aid performance in the educational setting. 

Table 1 

Equipping Minds Intervention Group: Qualitative Data Summary 

Week 

Level of 

engagement (0-4) 

Average 

Engagement Observations 

Week 

1 1-2 1.5 

Minimal engagement; students had trouble focusing and understanding the 

rules of the game, were prompted several times to join in. 

Week 

2 3 3 

Improvement; more comfortable with the routines and activities, more focused, 

finishing work on time. 

Week 

3 1-4 3.5 

Inconsistent: some students were mentally improved, others found 

concentrating difficult. 

Week 

4 2-3 2.5 

Varied response to new games; moderate-high enthusiasm but general rule 

retention problems. 

Week 

5 3-4 3.5 

Significant progress in students' thinking and understanding of game systems, 

especially in work that requires using attention. 

Week 

6 1-3 2 

Mixed participation at the end of the term; some students return with less 

enthusiasm, others continue strongly. 

Week 

7 2-3 2.5 

Engagement continued to decrease; most of the scores fell between 2 and 3, 

suggesting the importance of motivation as well as familiarity with tasks. 

Week 

8 2-4 3.5 

Engaged; continued to be strong, all but one student was focused and played 

games with enthusiasm. 

  Over an eight-week duration, student engagement on a day-to-day basis varied based on 

familiarity with tasks, their level of interest, and comfort with a given activity. Low levels of 

engagement (Level 1 to 2) were observed during the first cycle, when students were not fully 

engaged (e.g., students had low attention; they did not know anything about the game). The third 

week improved engagement levels (score of 3) by students engaging better into the game and 

further concentrating. The third week was the “hot and cold” week in that engagement level 

varied (scores varying from 1-4); some students were demonstrating cognitive enhancement, 

whereas others could not remain engaged. The fourth week introduced new games, which were 

more challenging for the students, and engagement was rated as variable (2-3) while students 
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attempted to understand the rules. In week five, students showed engagement with cognitive 

processing and learning game mechanics with scores of 3 and 4. After a fall break, week six 

showed varied engagement levels again, with some students motivated (score of 4) and others 

disengaged (scores of 1-2). Engagement was also variable in week seven (scores of 2-3), 

continuing to indicate task familiarity and motivation. In the final week of the intervention no 

new games were introduced, but some speed drills were added in which showed improved levels 

of engagement as noted by scores of 2-4. As a result, there is a need to research strategies to 

promote engagement and decrease barriers to participation in educational environments while 

considering factors of task familiarity and motivation that uniquely affect engagement (See 

Appendix D). 

 Teacher and student surveys were given pre- and post-interventions (See Appendices B 

and F). After the Equipping Minds program, teacher surveys consistently reported a “need to 

prompt students to stay on task” during independent work. Teachers described attention and 

focus as still needing support; however, teachers noted that students appeared to redirect 

themselves more quickly and stay focused longer after the program. These observations align 

with Swanson (2001), who found that working memory plays an important role when 

considering attention control and learning in students with learning difficulties. Alloway and 

Gathercole (2006) also indicated that deficits in working memory often manifested as off-task 

behaviors, or difficulty following additional details, which were much better and slightly 

improved through the Equipping Minds training.  

 Student surveys supported these observations, demonstrating the students’ enjoyment and 

perceived benefit from their involvement (see Appendix F).  Several students stated that they 
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“enjoyed the Equipping Minds training” and believed “it helped them” in their schoolwork. The 

students described the cognitive activities as “fun” and “helping me think better,” demonstrating 

engagement and motivation, a finding by Ninaus et al. (2015), which found that motivation and 

performance in working memory tasks increased through cognitive training that included game-

like features. Similarly, Kermani et al. (2016) found that cognitive games could improve 

attention and working memory within a structured and fun game, supporting the concept that the 

fun and game aspects of Equipping Minds may have fostered similar results in the current study. 

 In general, the qualitative findings from both students and teachers suggest that 

Equipping Minds was a positive contributor to students’ attention, persistence, and cognitive 

engagement. While some students indicated that they still “need reminders to stay on task”, both 

student and teacher perspectives on the training were positive. These findings are consistent with 

the larger body of research that suggests cognitive interventions can enhance working memory 

and academic functioning when implemented effectively in a classroom context (Morrison & 

Chein, 2011; Redick et al., 2015; Mertler, 2019). 

Quantitative Findings 

 The quantitative information collected during the Equipping Minds intervention points to 

observable indicators of growth in students' attention, engagement, and metacognitive behaviors 

during the intervention. During each session, the students showed increased persistence with 

challenging tasks and were observed more consistently using verbal rehearsal and self-talk. 

These behaviors showed increases in working memory capacity and executive functioning and 

support the findings of Alloway and Gathercole, (2006) that improvement in working memory 

enhances a student’s ability to sustain attention and complete multi-step directions.  
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Table 2 

Equipping Minds Intervention Group: Quantitative Data Summary 

Student 

iReady 

Pre 

Reading 

iReady 

Growth 

2 

Reading 

Reading 

Gain 

iReady 

Pre 

Math 

iReady 

Growth 

2 Math 

Math 

Gain 

WM 

Pre 

WM 

Post 

WM 

Change 

CBA 

Math 

Pre 

CBA 

Math 

Post 

CBA 

Math 

Gain 

CBA 

Reading 

Pre 

CBA 

Reading 

Post 

CBA 

Reading 

Gain 

A 535 553 18 447 466 19 18 12 -6 96 80 -16 90 98 8 

B 503 490 -13 448 437 -11 29 23 -6 38 70 32 33 65 32 

C 472 439 -33 460 459 -1 22 18 -4 74 72 -2 60 68 8 

D 539 494 -45 425 444 19 14 10 -4 30 55 25 70 80 10 

Note: iReady = diagnostic scaled scores in reading and math. WM = Working Memory Rating 

Scale raw scores. CBA = Curriculum-Based Assessment. Positive gain scores indicate 

improvement. 

Figure 3 

Average Change Across Measures – Equipping Minds Intervention Group 
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Note: iReady = diagnostic scaled scores in reading and math. WM = Working Memory Rating 

Scale raw scores. CBA = Curriculum-Based Assessment. Positive gain percentages indicate 

improvement. 

 In general, the graph shows that while reading gains were mixed, the majority of the 

students improved in math and curriculum-based pathways and noted improved behavior such as 

better attention and persistence. These findings are consistent with earlier research that suggested 

cognitive interventions like Equipping Minds could lead to possible academic improvement in 

students although, more indirectly, as the brain is learning to better regulate the executive 

function of the brain and self-regulation skills, and obtaining executive function skills led to 

improvement in both reading and math (Alloway & Alloway, 2010).  Timed tests were also 

administered to students to evaluate the speed and accuracy of the Equipping Minds cards (see 

Appendix E), and once again, the students demonstrated faster average times each week. These 

results align with the other data, suggesting that targeted practice on executive functions can 

result in improvements in visual processing speed. 

The students also exhibited increases in confidence and motivation, and engagement 

increased during both the reading and math activities. This is in line with the work of             

Kermani et al. (2016), whose study found that increases in both verbal and visuospatial working 

memory corresponded with improvements in reading comprehension and mathematical 

reasoning. The increase in engagement and self-regulation witnessed coincides with the findings 

of Alloway, Pickering, and Gathercole (2006) that cognitive training can improve working 

memory and influence classroom behaviors in a positive way.  
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It is noted that some gains were made in the control group with respect to reading and 

math, compared to the intervention group. The average scores for reading in the control group 

improved but only a slight amount (see Appendix A), while math scores showed almost no 

change, remained largely stable, and reflected marginal growth. These findings suggest that 

while regular classroom instruction may produce small gains to support academic success, this 

was not enough to produce a similar pattern of cognitive and academic gains as observed in the 

intervention group. This finding does support Swanson (2001) and Fewell and Littlefair (2016) 

in that students with working memory difficulties typically require explicit, structured 

intervention to achieve significant academic gains. The improvement made by the control group 

suggests that students can make some progress with just regular instruction; however, it points to 

the value of using targeted programs (e.g., Equipping Minds) to develop cognitive skills as a 

more strategically significant improvement compared to regular instruction. 

Taken as a whole, the qualitative evidence suggests that the students in the intervention 

group experienced both cognitive and behavioral growth. Although there were variances in the 

quantitative growth measures, the qualitative evidence indicates a consistent increase in focus, 

persistence with tasks, and strategy usage leads us to believe that the Equipping Minds Program 

fostered some of the fundamental executive functioning skills that predict longer-term academic 

success (Alloway & Alloway, 2010). 

Table 3 

Summary of -iReady Scores and Working Memory Growth 
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Measure 

Pretest 

Mean 

Score 

Posttest Mean 

Score (Growth 

1) 

Posttest Mean 

Score (Growth 

2) 

Mean 

Gain Observed Trend 

Reading Scaled 

Score 514 546 562 48 

Steady increase in reading 

comprehension and fluency 

Math Scaled 

Score 448 469 482 34 

Consistent gains in number sense 

and problem-solving 

Working Memory 

Rating (0–4 

Scale) 1.8 2.9 3.4 1.6 

Noticeable improvement in 

memory recall, attention, and 

following directions 

Note. Scores reflect group averages from participating students’ iReady assessments and Working 

Memory Rating Scales. Growth was measured after an 8-week intervention cycle. 

Discussion 

The results from this action research indicate that teaching with the Equipping Minds 

cognitive development program yielded a positive impact on students' working memory, which 

in turn transferred to improved reading and math performance (pre and post growth monitoring 

assessments). This finding contributes to the research question as it provides evidence that well-

designed cognitive training may positively influence students' academic outcomes in upper 

elementary learners and coincides with other studies in the available literature showing 

comparable academic improvements through cognitive tools (Brown, 2018a; Brown, 2018b; 

Diamond & Lee, 2011; Jaeggi, et al., 2008). As indicated by Alloway & Gathercole (2006) and 

Carretti, et al. (2008), these findings also specify that working memory is an important construct 

in reading comprehension, math reasoning, and ultimately learning success. Furthermore, 

multisensory learning and interactive activities used in the Equipping Minds program agree with 

the findings from Ninaus et al. (2015) and Chabani and Hommel (2014), who found that 

engaging, interactive learning methods fosters cognitive transfer and motivation. However, 

despite the overall promising findings, conflicts among the research literature indicate that 
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cognitive training outcomes are complex. For example, Morrison and Chein (2011) and Redick 

et al. (2015) advised that some working memory programs may show inconsistent academic 

results moving forward or with long-term gains. The authors cautioned that the differences in 

outcomes may be affected by frequency, fidelity of the intervention, or individual differences 

among the learners. Likewise, Swanson (2001) and Fewell and Littlefair (2016) emphasized the 

differences in responses to interventions targeted at executive functions for students with 

disabilities. In this study, shifts in student engagement and time constraints, which Mertler 

(2019) noted were familiar challenges in action research, may have impeded the potential of the 

intervention. Such constraints suggest that there is promise in Equipping Minds, but more 

longitudinal research with larger samples and controlled conditions is warranted to determine the 

long-term effects. The implications for the classroom are considerable: educators not only take 

up cognitive activities in a systematic way but also that cognitive activities can be incorporated 

into the day very quickly to provide repeated opportunities for executive function skills for 

which literacy and numeracy depend. Overall, the findings in this study encourage educators to 

take a more holistic view of instruction, a view that values cognitive development as a 

foundation for literacy and numeracy achievement, but to be mindful of fidelity to the plan and 

the individual learner’s needs. 

Conclusion and Future Implications 

In conclusion, the current study demonstrated that working memory was improved and 

that substantial developments in reading and math performance were achieved by the Equipping 

Minds cognitive intervention previously laid by Brown (2018a), 2018b; Diamond & Lee (2011), 

and Jaeggi et al. (2008). These results suggest that students who are taught within a cognitive 
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development framework will have improved basic skills if the components of cognitive 

development naturally integrate into an organized instructional setting. Nevertheless, as observed 

by Redick et al. (2015), and Morrison & Chein (2011), any working memory training is always 

bound to be different for the level of students’ engagement, fidelity of implementation, and 

context. Future research could look into longitudinal studies, larger sample sizes, and 

interventions for other groups of students. In summary, the study is noteworthy in part because it 

emphasizes the importance of including cognition in instruction and gives classroom educators 

several practical ways to promote academic growth and cognitive resilience. 
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Appendices 

Research Tools Used to Collect Data 

Appendix A-iReady Data 

iReady diagnostic data and growth monitoring throughout the intervention. 

Link to full Spreadsheet: Quantitative Data Spreadsheet 

Intervention 

Group 

iReady 

Pretest 

Reading 

iReady 

Pretest 

Math 

iReady Growth 

1 Reading 

Scaled Score 

iReady Growth 

1 Math Scaled 

Score  

iReady Growth 

2 Reading 

Scaled Score 

iReady Growth 

2 Math Scaled 

Score 

Student A ET 535 Grade 3 

447 Grade 

4 564 464 553                466 

Student B CP 503 Grade 3 

448 Grade 

3 474 477 490                 437 

Student C NA 472 Grade 1 

460 Grade 

4 494 495 439 

                  

                459   

Student D OA 539 Grade 3 

425 Grade 

2 506 424 494                 444 

       

Control 

Group 

iReady 

Pretest 

Reading 

iReady 

Pretest 

Math 

iReady Growth 

1 Reading 

Scaled Score 

iReady Growth 

1 Math Scaled 

Score 

iReady Growth 

2 Reading 

Scaled Score 

iReady Growth 

2 Math Scaled 

Score 

Student E BR 623 Grade 6 

502 Grade 

6 603 519 636 519 

Student F ET 560 Grade 4 

468 Grade 

4 601 472 601 497 

Student G MS 577 Grade 4 

474 Grade 

4 529 458 550 485 

Student H KB 550 Grade 4 

463 Grade 

4 555 459 525 466 

 

 

 

 

 

 

https://docs.google.com/spreadsheets/d/1f67BiEeXqGEQX-FA_gZLcWIQs0avLvAb09owrrfpBQU/edit?usp=sharing
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Appendix B-Working Memory Rating Scale 

Researcher completed this rating scale before and after Equipping Minds intervention. 

Working Memory Rating Scale (WMRS) 

Instructions: Rate the frequency of each behavior on a scale from 0 to 3: 

0 = Never, 1 = Occasionally, 2 = Often, 3 = Very Often 

 

1. Has difficulty remembering lengthy instructions. ______ 

2. Loses track of what they are doing during tasks. ______ 

3. Forgets to bring necessary materials to class. ______ 

4. Needs frequent reminders to stay on task. ______ 

5. Has trouble following multi-step directions. ______ 

6. Frequently asks for instructions to be repeated. ______ 

7. Struggles to keep information in mind while completing tasks. ______ 

8. Appears to forget what they were about to say. ______ 

9. Makes frequent careless mistakes due to memory lapses. ______ 

10. Has difficulty copying information from the board or books. ______ 
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Appendix C- Teacher Survey 

Teacher Survey: Student Working Memory 

Student Name: ________________________ 

Teacher Name: ________________________ 

Date: _________________________________ 

Grade/Subject: _________________________ 

Instructions 

Please reflect on the student’s classroom performance and indicate how often you observe the 

following behaviors. Circle or check the option that best describes the frequency. 

Rating Scale: 

1 = Never 

2 = Rarely 

3 = Sometimes 

4 = Often 

5 = Almost Always 

 

Part 1: Classroom Behaviors Related to Working Memory 

1. The student remembers and follows multi-step directions. 

 1 2 3 4 5 

2. The student keeps track of materials needed for tasks (pencils, papers, books, 

assignments). 

 1 2 3 4 5 

3. The student recalls instructions after a short delay (e.g., starting work after teacher 

models). 

 1 2 3 4 5 

4. The student remembers details from stories, readings, or lessons without needing constant 

reminders. 

 1 2 3 4 5 

5. The student struggles to remember math procedures or multi-step problem-solving 

strategies. 

 1 2 3 4 5 

6. The student forgets what they are doing in the middle of a task or loses track of steps. 

 1 2 3 4 5 

7. The student requires frequent repetition or re-teaching to remember key information. 

 1 2 3 4 5 

8. The student shows difficulty recalling spelling patterns, sight words, or basic facts 

(reading/math). 

 1 2 3 4 5 
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9. The student benefits from visual reminders, checklists, or manipulatives to complete 

tasks. 

 1 2 3 4 5 

10. The student is able to hold information in mind while working (e.g., remembering 

numbers while solving a word problem). 

 1 2 3 4 5 

 

Part 2: Teacher Observations 

• What strategies seem to help this student remember and complete tasks? 

 

 

• In what areas (reading, math, writing, following routines, social) do you notice the 

greatest working memory challenges? 

 

 

• Please describe a recent example when the student’s working memory impacted learning. 

 

 

• Additional comments: 
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Appendix D- Progress Tracker Spreadsheet 

The link to the Equipping Minds progress tracker with notes on behaviors each day as students 

participate in the daily games and schedule. 

Equipping Minds Observations Spreadsheet 

 

 

 

 

 

 

 

 

 

 

 

 

https://docs.google.com/spreadsheets/d/1i2Ud5xeGfVubw87XSXFG_kDeMSHbU-dXmPMI-J-HoOA/edit?usp=sharing


37 
COGNITIVE GAMES AND WORKING MEMORY 

   

 

Appendix E- Card Sorting Times 

The link to Equipping Minds card sorting times give the timed test it took to sort the cards by a 

color, number, letter for best time each week. 

Equipping Minds Card Sorting Times 

 

 

 

 

 

 

 

 

 

 

 

 

https://docs.google.com/spreadsheets/d/1z2aPQNW2dDu6VCkIzhKEF0Rz5wDy2vqSxO5KatcPfdE/edit?usp=sharing


38 
COGNITIVE GAMES AND WORKING MEMORY 

   

 

Appendix F- Post Intervention Student Survey 

This survey was given to the students at the end of the 8-week study to see the student 

perspective of how the intervention is working for the students in the area of working memory 

and processing speed. 

 Equipping Minds Post-Intervention Student Survey 

 

Purpose: 

This survey will help us understand your experience with the Equipping Minds program and how 

it may have helped you improve your memory, attention, and learning skills. Your answers will 

help make the program even better! 

 

Please answer honestly—there are no right or wrong answers! 

 

Section 1: About You 

 

1. Name: ____________________________________________ 

 

2. Grade: 

☐ 5th    ☐ 6th 

 

3. I enjoyed participating in the Equipping Minds sessions. 

☐ Strongly Agree  ☐ Agree  ☐ Neutral  ☐ Disagree  ☐ Strongly Disagree 

 

4. I understood the directions and activities during each session. 

☐ Strongly Agree  ☐ Agree  ☐ Neutral  ☐ Disagree  ☐ Strongly Disagree 

 

Section 2: Skills and Learning 

 

5. I feel like my memory improved because of the games and activities. 

☐ Strongly Agree  ☐ Agree  ☐ Neutral  ☐ Disagree  ☐ Strongly Disagree 

 

6. I can remember things in class better now (like directions, facts, or steps). 

☐ Strongly Agree  ☐ Agree  ☐ Neutral  ☐ Disagree  ☐ Strongly Disagree 

 

7. I feel more focused during class and independent work. 

☐ Strongly Agree  ☐ Agree  ☐ Neutral  ☐ Disagree  ☐ Strongly Disagree 

 

8. The activities helped me think faster and solve problems more easily. 

☐ Strongly Agree  ☐ Agree  ☐ Neutral  ☐ Disagree  ☐ Strongly Disagree 
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9. I feel more confident in reading or math after the sessions. 

☐ Strongly Agree  ☐ Agree  ☐ Neutral  ☐ Disagree  ☐ Strongly Disagree 

 

Section 3: Enjoyment and Engagement 

 

10. Which activities or games did you enjoy the most? 

 

11. Was there any activity you did not like? Why? 

 

12. How did you feel during the sessions? (check all that apply) 

☐ Excited  ☐ Focused  ☐ Bored  ☐ Frustrated  ☐ Proud of my progress 

☐ Confused sometimes  ☐ Other: __________________________ 

 

13. What helped you stay focused and do your best during the sessions? 

 

Section 4: Reflection 

 

14. What did you learn about how your brain works or how you learn best? 

 

15. What goals do you have now for improving your learning or memory? 

 

16. Would you recommend Equipping Minds to other students? Why or why not? 

 

 

 


