
Curr Med.2022;1:647 1 

 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Received: 02 Mar 2022; 

Revised: 28 Mar 2022;  

Accepted: 01 Apr 2022;  

Published: 12 Apr 2022 

 

Academic Editor:  

Mohamed Soliman  

 

Correspondence: Thomas C Varkey, 

The College of Education, The 

University of Texas at Austin, Austin 

Texas, USA.   
Email: thmsvrk7@gmail.com  

 

Cite this article as: Varkey PK, 

Merhavy ZI,Simtion   K, Varkey   J, 

Varkey TC. A Scoping Literature 

Review of Recall and Memory 

Psychometric Tools. Curr Med. 

2022;1:647. 

[https://doi.org/10.55085/cm.2022.647] 

 

Copyright © 2022 Varkey TC et al. 

This is an open access article distributed 

under the Creative Commons 

Attribution 4.0 International License, 

which permits unrestricted use, 

distribution, and reproduction in any 

medium, provided the original work is 

properly cited. 

 

Authors’ contributions  

The participation of each author 

corresponds to the criteria of authorship 

and contributorship emphasized in the 

Recommendations for the Conduct, 

Reporting, Editing, and Publication of 

Scholarly work in Medical Journals of 

the International Committee of Medical 

Journal Editors. Indeed, all the authors 

have actively participated in the 

redaction, the revision of the 

manuscript, and provided approval for 

this final revised version. 

 

Funding  

No funding was received from any 

organization to conduct the present 

study. 

 

Acknowledgments  

Dr. Seung Choi for his work, kindness, 

and mentorship in the initial drafts and 

some critical feedback as the paper 

underwent several revisions. Thomas 

and Rhonda Varkey for grammar and 

editing work to ensure proper flow and 

ensure the readability of the different 

drafts. Elliot and Teresa Frohman for 

their constant encouragement of the 

team and discussions of these tests and 

how important they can be in keeping 

the patient at the heart of the work. 

 

Conflict of interest  

The authors declare that there is no 

conflict of interest regarding the 

publication of this article. 

Review  
 

DOI: 10.55085/cm.2022.647 

 

A Scoping Literature Review of Recall and Memory 

Psychometric Tools   
 
 

Philip K Varkey  a,b,c, Zachary Isaac Merhavy  a,b,d, Kyle Simtion  a,b,e, John Varkey 

 a,b,f, Thomas C Varkey  a,b,g
 

a The College of Education, The University of Texas at Austin, Austin Texas, USA. 
b Dell Medical School, Department of Neurology, The University of Texas at Austin, Austin Texas, USA. 
c The College of Science, Engineering, and Technology, Grand Canyon University, Phoenix, Arizona, USA. 
d Ross University School of Medicine, Bridgetown, Barbados, USA. 
e DeBusk College of Osteopathic Medicine, Lincoln Memorial University, Harrogate, Tennessee, USA. 
f The College of Engineering, University of Notre Dame, Notre Dame, Indiana, USA. 
g The Colangelo College of Business, Grand Canyon University, Phoenix, Arizona, USA. 

 

 
ABSTRACT 

Aim: This scoping literature review aims to determine what is known about 1) the method 

of testing memory for both long-term and short-term memory and 2) determine which of 

these methods may be useful in testing the memory. 

Background: Several cognitive domains are actively utilized in basic adult activities of 

daily living (ADLs). These can and are often tested by different cognitive batteries and are 

necessary to test for patients to receive social support funds and access to programs. 

Methods: The study follows the established methods for a scoping literature review with 

guidelines to identify memory tests, their validity within the field, and the different test 

limitations within its major age demographic. The article restricts its research to articles 

published between 1985 to 2021 published quantitative and qualitative primary studies, 

evaluation research, and systematic and other types of reviews are included if they address 

different cognitive and memory abilities along with different memory test applications and 

their use within different major age demographics, and they are published in English. 

Results: The combined search strategy yielded 93,000 articles, of which 88 are included. 

The use of different memory tests in the major age demographics (pediatrics, adult, and 

geriatrics) was evaluated, and the findings from the different articles were summarized in 

written form and a table. 

Discussion: These 88 peer-reviewed sources were utilized to develop this scoping literature 

review on the current standard assessment tools for measuring the psychometric properties 

of memory, recall, and learning. 

 

Keywords: Memory, Recall, Learning, Standardized Examinations, Social Security, 

Pediatric Assessments, Geriatric Assessments, Adult Assessments. 

 

 

1. INTRODUCTION 

Memory and recall of basic facts and figures are necessary requirements in many major 

fields, from medicine to automotive repair [1-4]. Regardless of the sensical behavior of the 

systems or processes, many of the ideas, numbers and normal ranges of values that are 

presented must be remembered through memorization or familiarization with these figures 

to the ideal or normal presentation [1-4]. The main examination physicians are tasked with 

passing is the United States Medical Licensing Examination, or USMLE, which is separated 

into three parts known as Step 1, Step 2, and Step 3, taken over several years [100 – 101]. 

These and other standardized examinations such as the Scholastic Aptitude Test (SAT), the 

State Bar Examination, and Graduate Record Examination (GRE) exist because colleges, 

universities, scholarship committees, graduate schools, and accreditation boards place a 
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heavyweight on performing well on such exams [100]. As a result, society has seen the rise 

of an entire industry in helping students to do so [102-103]. 

The industry includes companies that sell books, courses, or programs of study which claim 

to have similar practice problems, will be able to “increase your score by --- points,” or have 

mastered the tools to do well regardless of the level of baseline knowledge [102-103]. While 

many of these organizations often reteach material to the students by employing many 

rigorously studied tactics such as sequential learning, desirable difficulties, productive 

failures, multimedia principles, and self-regulated learning [5-7], these are not the only 

methods used [8-10]. Many tactics not listed above, which these agencies and organizations 

utilize, are based on anecdotal evidence without rigorous psychometric testing of the 

effectiveness of such memory devices and techniques [8-10]. This is not to say that these 

tools might not also be as effective as teaching and tutoring tools for increasing the level of 

learning, memory, or recall. Nevertheless, without proper scientific investigation, it is 

impossible to determine the effectiveness, utility, and proper context for the utilization of 

these tools. 

Therefore, the question raised revolves around understanding what the current methods for 

measuring recall in psychometrics are and which of these may be useful in testing the 

memory devices and techniques utilized to improve scores on these standardized 

examinations. This paper will provide the major memory, learning, and recall tools that have 

been verified in literature and will compare their utility for different purposes and 

populations.  

 
2. METHODS 

The study follows the established methods for a scoping literature review [104] with 

guidelines to identify memory tests, their validity within the field, and their different 

limitations within each test's respective major age demographic. Published quantitative and 

qualitative primary studies evaluation research and systematic and other types of reviews 

were included if they addressed different cognitive and memory abilities along with different 

memory test applications and their use within different age groups, and they were published 

in English. 

Three databases, GoogleScholar, Cochrane, and Medline, were searched from 1985 to 2021 

using mesh headings and free-text keywords that were applicable in combination with 

Boolean operators “AND” and “OR.” The major keywords utilized were “Memory,” 

“Recall,” “Test,” “Adult,” “Pediatrics,” or “Geriatric.” Each of the articles selected was 

evaluated by two researchers, and disagreements were resolved with a vote by the five total 

researchers. Articles were excluded if they were not full text available for free, if they were 

not written in the English language if they were not peer-reviewed, and if the articles were 

older than 1985. Papers were also excluded if they merged two of the three stated age groups 

utilized in the study (pediatrics, adults, or geriatrics) or if they covered all three age 

demographics using a singular test. 

 

3. RESULTS 

The combined initial search resulted in 93,000 articles, of which only 88 were included based 

on the search and inclusion/exclusion criteria mentioned above. These articles discussed the 

biological mechanisms of memory and recall and cognitive testing of the different 

demographic areas of pediatrics, adults, and geriatric patients. The uses of the different tests, 

the biological mechanisms of the disease, and the different limitations of this scoping 

literature are all described below, along with novel tables which separate the different 

psychometric tests based on the three age demographics. 

 

4. DISCUSSION 

The current understanding of memory, learning, and recall is based on the biological 

processes of the limbic system [11]. The limbic system, otherwise known as the limbic lobe, 

has been described in detail in the literature [11]. This portion of the neural anatomy has 

been implicated in memory formation, processing of emotions, and the fight or flight 

mechanism [11]. Abnormalities in the activation, processing, feeding of vital nutrients and 

cofactors, and connectivity of different groups of neurons within the circuitry have been 

linked to different bio-pathophysiological disease states within the individuals inflicted with 

the ailment [11]. 

4.1. The biological basis of memory in the hippocampus and the amygdala 

Over the last several decades, new data has emerged that places the amygdala, once 

considered to only control the fight or flight center, into the limelight as a necessary and vital 

portion of the memory creation process with the classical center of memory formation that 
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is the hippocampus [12-13]. This is further supported as novel ideas, words, and other 

statements, including dirty words or cursing, utilize both centers to create new memories 

[11, 14-16]. The linkage between the autonomic nervous system and the memory centers of 

the brain is made clear in both the literature [11, 14-16] and the personal experiences of the 

authors who took standardized tests such as the SAT, GRE, and MCAT as a part of their 

education. 

Remote memory involves recollection of aspects involving the past, and its processing can 

be very complex, involving multiple sections of the brain such as the hippocampus and 

cortex [17]. The hippocampus, specifically, helps with the retrieval and reconstruction of 

long-term memories stored in different areas of the cortex [17]. Remote memory has also 

been shown to affect working, or immediate, memory and may therefore play a significant 

role in the development of immediate recollection processes [17]. The most interesting 

aspect of long-term memory is how it is maintained over such long periods of time. Many 

different synapses play a role in how memory is maintained; however, these neurons require 

certain signaling to function. Specifically, the continuous activity of Arp2/3 in the lateral 

amygdala is essential for the maintenance of remote memory [18]. Arp2/3 works by 

maintaining the action required for the cytoskeletal network involved in the formation of this 

memory network [18]. 

One final aspect that must be considered is the different areas of the brain that are used 

during the tests. In an overview of computer neural networks and their relation to the human 

brain, human memory is separated into areas within the brain; the hippocampus, which has 

been previously mentioned, and the neocortex, which uses episodic and slow memory, 

respectively [19]. Due to this, many memory tests are designed with the intent to see what 

an individual can recall using their slow memory. If done properly, then signs of dementia 

and other diseases can be determined effectively and could potentially provide better support 

for tested individuals [19]. This can be further validated by how memory is recalled, as it 

has been shown that retrieving more difficult information results in greater cognitive ability 

[20]. Although some aspects may be subject to debate, this shows that certain memory tests 

are designed to rely more so on patterns and large memory retrieval rather than the use of 

different aspects of memory [20]. Having reviewed, at a cursory level, parts of the relevant 

neural anatomy, it behooves the reader to now look at the current psychometric tools in use 

with different patient populations. 

4.2. Current psychometric tools 

Cognitive function testing is an area of controversy within the academic space and is often 

associated with deep societal fear [21-23]. Due to the feared social consequences of the 

results of these tests (i.e., labeling, loss of opportunities, and/or potential institutionalization 

caused by a potential perceived inability to care for one’s own needs for daily living [21-

23], many avoid testing, which can lead to further complications as various diseases or 

medical issues continue to mount. This neuropsychological battery of testing is often 

employed on individuals when they are either selected to be tested as a result of dysfunction 

in the classroom as children, as a return to work fitness of duty examination after a prolonged 

leave of absence and/or due to consequences as a result of a disease state, as seen in instances 

of multiple sclerosis or stroke which help determine the eligibility for social services from 

either the state or federal governments [24-27]. 

Within the psychological construct of cognitive functioning, there are several domains, 

including general cognition/intellectual ability, language and communication, learning and 

memory, attention and vigilance, processing speed, and executive functioning [21-23]. 

Within the literature on cognitive functioning, there are several different tools that can be 

utilized to measure a person’s cognitive functioning. These tools have been verified both 

through rigorous sampling as well as through verification of the data by different members 

of the American Academy of Clinical Neuropsychology (AACN), Division 40 of the 

American Psychological Association (APA), and the National Academy of 

Neuropsychologists (NAN) [28-29]. 

4.3. Cognitive functionality batteries 

While this literature review focuses on the specifics of the measurement of learning, recall, 

and memory, these are often tested as part of larger cognitive functional batteries [28-31]. 

These larger cognitive batteries are designed around the United States Social Security 

Administration’s (SSA) criteria for determining a person’s disability and, as a result, their 

ability to receive resources from the SSA’s funding [28-31]. These tests cover all the 

domains listed previously. They often take at least one day for proper engagement, allowing 

the provider and the governmental agencies to have a large pool of data about the individual 

in order to make decisions regarding the level of disability (or ability) and giving the provider 

(i.e., physician, nursing practitioner, and/or physician’s assistant), who ordered the testing, 
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the necessary information to make a diagnosis and begin treatment [28-31]. With the nature 

of this testing mainly used for suspected disability, many external co-founders that are not 

pertinent to the researchers’ questions are placed into the same group as the researcher’s 

different interventions to increase memory, learning, or recall abilities [28-31]. Therefore, 

an abbreviated test that can be utilized in a short period to test the learner’s memory, recall, 

or learning abilities is necessary. 

4.4. Short domain specific testing for adults 

Within each of these batteries of tests, there are multiple smaller portions that measure the 

domains instead of the entire cognitive function. Cognitive functionality testing, according 

to several organizations, can take upwards of nine hours, not including breaks [30-31]. Thus, 

a specific test that measures the domains of memory and learning is what this paper aims to 

evaluate for eventual use outside the realm of cognitive functionality in testing the 

effectiveness of interventions. Due to a lack of appropriate and rigorous scientific testing, 

many interventions remain only anecdotally effective for patients and students in improving 

memory [105]. Therefore, there is a great need for specific standards to be implemented to 

measure these cognitive function domains. 

According to the current literature, there are three major domain-specific evaluations which 

are stand-alone tests that can be used for measuring the function memory and learning within 

an individual - the Rey Memory for Fifteen Items Test (RMFIT), the Word Memory Test 

(WMT), and the Test of Memory Malingering (TOMM) [30-31]. These tests seek to measure 

memory functions, including short-term and long-term memory; immediate, recent, and 

remote memory; memory span; retrieval of memory; remembering; and functions used in 

recalling and learning [32]. This definition from the World Health Organization (WHO) is 

like that laid out by Atkinson & Shiffrin (1968) and Tulving (1987; 1992), who agreed that 

memory consists of multiple sub-functions, including short-term memory, long term 

memory, working memory, sensory memory, procedural memory, and declarative memory 

[33-35]. 

Currently, the RMFIT, the WMT, and the TOMM are used to diagnose learning disorders 

and evaluate memory functionality in individuals, usually after physical injury or bio-

pathophysiological disease processes. However, these tools and expansions of these tests 

need not only be used in this manner but have been used to measure memory function and 

changes in said functionality in fully intact adults [27, 36, 38]. Since these tools can be used 

to measure changes in the person’s ability to recall information, both short-term and long-

term, this means that these tools can be utilized in studies that look to measure the effects of 

different learning devices [27, 36, 38]. The other major benefit of utilizing these tools is that 

there is substantial data that demonstrates that these tools are valid measures of the 

psychological constructs of learning, recall, and memory [36-38]. Table 1 provides the 

various tests, times, and cofounders for adults. 

4.5. Comparison and contrast of utility of the psychometric tools 

The RMFIT, the WMT, and the TOMM are all validated within the American adult 

population [30, 37-38] and can be used with major assumptions that individuals tested have 

an average intelligence quotient of 100, that they are neurologically intact, and that other 

medical or psychological disorders are not to blame for their changes in memory which is 

assumed in many medical cases. As these constraints are placed on the test at a baseline, the 

ability to use these three tests of memory for the adult learner population is within normal 

utilization of these specific memories, learning, and recall measurement tools [30, 37-38]. 

While several explanations exist for changes within the individuals who demonstrate this 

effect, the authors believe that much of this might be due to the well-studied and well-

documented Hawthorne effect [39-42], which was shown to be a major factor in improving 

the cognitive function of individuals with the Alzheimer’s diagnosis in a study performed in 

2007 [43]. The Hawthorne effect occurs when an individual or test group alters their 

behaviors, such as recalling various items from the norm [39-43]. 

4.6. Pediatric memory, learning, and recall assessments 

If the individual's age in question is below the age of 18, then other cognitive assessment 

batteries or domain-specific tests would need to be utilized [44-46]. This difference in testing 

requirements is due to differences in the myelination of the frontal lobe, which does not 

finish development until the individual's mid-twenties, with some minor variations 

depending on genetics, environmental influences, and medical and psychiatric conditions of 

the patient in question [44-46]. 

One of the tests that have been validated with multiple measurements in the pediatric 

population is the Test of Memory and Learning (TOMAL) [47]. The TOMAL's validity has 

been shown in many studies, including one which used the test's visual and verbal questions 

with the subjects' memories being stretched over a 60-minute period [47]. The test presented 
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the overall change in memory for adolescents and provided insight into further use for 

determining cognitive ability for adolescents, including determination of overall cognitive 

ability and any discrepancies [48]. Table 2 provides the various tests, times, and cofounders 

for pediatrics. 

 

Table 1: Adult Memory Tests. 

Test Name Age Group Test Length Utility Confounders 

Rey Memory 

for Fifteen 

Items Test 

(RMFIT) 

Adult 15 minutes ●   Measures short-term, long-

term, immediate, recent, and 

remote, memory span, retrieval of 

memory, remembering, and 

functions used in recalling and 

learning. 

●   Also used to diagnose 

learning disorders and evaluate 

the functionality of memory after 

physical or biopathophysiological 

injury. 

●   Can be used to measure the 

effects of different learning 

devices. 

●   Assumes that the 

individuals have an 

average high 

intelligence quotient 

of 100 and that 

medical or 

psychological 

disorders are not to 

blame for changes in 

memory. 

Wechsler 

Memory Scale 

– Fourth UK 

Edition (WMC-

IVUK) 

Adult 75 minutes ●   Assesses various memory 

and working memory abilities in 

individuals aged 16−90. 

●   Potentially 

contains suitability 

and fairness issues 

regarding testing 

65−69-year-olds, 

re−testing examinees, 

and testing examinees 

with special needs. 

Word Memory 

Test (WMT) 

Adult 20 minutes ●   Measures short-term, long-

term, immediate, recent and 

remote, memory span, retrieval of 

memory, remembering, and 

functions used in recalling and 

learning. 

●   Also used to diagnose 

learning disorders and evaluate 

functionality of memory after 

physical or biopathophysiological 

injury. 

●   Can be used to measure the 

effects of different learning 

devices. 

●   Assumes that the 

individuals have an 

average high 

intelligence quotient 

of 100 and that 

medically or 

psychological 

disorders are not to 

blame for changes in 

memory. 

 

4.7. Test of Memory Malingering (TOMM) 

In 2005, the Test of Memory Malingering (TOMM) was verified within the pediatric 

population [49]. It was discovered that the test was able to correctly identify two individuals 

out of a sample of one hundred children between the ages of six and sixteen who were 

performing sub-optimally with regard to the cognitive domain of memory [49]. This finding 

was further supported in 2011, which found that the test was accurate with another sample 

of one hundred children aged five to sixteen [50]. Thus, based on these two validation 

studies, among others, the TOMM is another tool that can be utilized with the pediatric 

population in children as young as five years old [51-52]. As Ventura, DeDios-Stern, Oh, 

and Soble (2019) concluded at the end of their research study, the pediatric population is not 

simply made up of “little adults,” and as a result, these validation studies must be performed 

on the TOMM to ensure that it was applicable to the population in question [88]. 

4.8. Other less utilized measures of pediatric memory, learning, and recall 

While there have been several attempts and validated resources that have been created, nine 

(10) tests are most commonly used in both normal patient populations as well as in patients 
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with Attention Deficit and Hyperactivity Disorder (ADHD), Traumatic Brain Injury (TBI), 

Autism Spectrum Disorder (ASD), epilepsy, and other specific learning disorders [53-56]. 

  

Table 2: Pediatric Memory Tests. 

Test Name Age Group Test Length Utility Confounders 

Child’s Memory 

Scale (CMS) 

Pediatric 30 minutes ●   They are used as part of 

a standard psychological or 

neuropsychological 

evaluation in order to provide 

a comprehensive assessment 

of learning and memory in 

children and adolescents ages 

5–16 years. 

●   Does not 

evaluate 

procedural 

memory. 

●   This test is 

unable to provide 

measures of long-

term memory 

beyond a 30-

minute period. 

Everyday 

Memory 

Questionnaire 

(EMQ) 

Pediatric 28 

questions/no 

time limit 

●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 

  

Everyday Verbal 

Memory 

Questionnaire 

(EVMQ) 

Pediatric 28 

questions/no 

time limit 

●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 

  

Memory Self-

Awareness 

Measure 

Pediatric 20 minutes ●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 

  

Multidimensiona

l Everyday 

Memory Ratings 

for Youth 

(MEMRY) 

Pediatric 10 minutes ●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 

  

The Observer 

Memory 

Questionnaire – 

Parent Form 

(OMQ-PF) 

Pediatric 27 items/No 

time limit 

●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 

  

Parent Memory 

Questionnaire 

(PMQ) 

Pediatric 28 items/No 

time limit 

●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 

  

Prospective and 

Retrospective 

Memory 

Questionnaire 

(PRMQ) 

Pediatric 16 items/No 

time limit 

●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 
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Questionnaire of 

Memory (Q-

MEM) 

Pediatric 40 items/No 

time limit 

●   Used in normal patients 

and those with ADHD, TBI, 

ASD, epilepsy, etc. 

●   Used to measure 

memory, learning, and recall. 

  

Test of Memory 

and Learning 

(TOMAL) 

Pediatric 30 minutes ●   Used to test the memory 

and cognitive ability of 

young children and 

adolescents. 

  

Test of Memory 

Malingering 

(TOMM) 

Pediatric 15-20 

minutes 

●   Measures short-term, 

long-term, immediate, recent, 

and remote, memory span, 

retrieval of memory, 

remembering, and functions 

used in recalling and 

learning. 

●   Also used to diagnose 

learning disorders and 

evaluate the functionality of 

memory after physical or 

biopathophysiological injury. 

●   Can be used to measure 

the effects of different 

learning devices. 

●   Assumes that 

the individuals 

have an average 

high intelligence 

quotient of 100 and 

that medically or 

psychological 

disorders are not to 

blame for changes 

in memory. 

Working 

Memory Rating 

Scale (WMRS) 

Pediatric Up to 5 

minutes 

●   Best option for looking 

at learning, recall, and 

memory. 

●   Available to the public. 

●   Has diagnostic utility 

across studies and has 

psychometric properties. 

  

Wechsler 

Intelligence 

Scale for 

Children 

Pediatric 48 - 65 

minutes 

● Provides comprehensive 

information about the 

intellectual function, 

including verbal, visual-

spatial, fluid reasoning, 

working memory, and 

processing speeds.   

 

 

These major measures of pediatric memory, learning, and recall are the Everyday Memory 

Questionnaire (EMQ), the Parent Memory Questionnaire (PMQ), the Prospective and 

Retrospective Memory Questionnaire (PRMQ), The Observer Memory Questionnaire – 

Parent Form (OMQ-PF), Working Memory Rating Scale (WMRS), Everyday Verbal 

Memory Questionnaire (EVMQ), Memory Self-awareness Measure, the Questionnaire of 

Memory (Q-MEM), the Wechsler Intelligence Scale for Children, and finally, the 

Multidimensional Everyday Memory Ratings for Youth (MEMRY) [57]. 

4.9. Working Memory Rating Scale (WMRS) 

Of these assessments, the most well-validated for use in both neurologically intact 

individuals and individuals experiencing bio-pathophysiological disabilities is the 20-item 

version of the Working Memory Rating Scale (WMRS) [57-58]. The WMRS fulfills several 

of the criteria to establish itself as the best option for researchers looking at the learning, 

recall, and memory of the pediatric populations as it is first, available to the public; second, 

it has been shown to have diagnostic utility across studies; and third, has well-established 

psychometric properties (i.e., good test-retest reliability, good intercorrelation of items, 

internal consistency, etc.) [57, 59-64]. 

4.10. Geriatric Memory, Learning, and Recall Assessments 

Memory in older individuals plays an important role in their ability to function in everyday 

life, and as a result, a decrease in memory implements challenges for the geriatric population 

[65]. One such area that can be negatively affected is the ability of individuals to verbally 
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communicate, as a decrease in an individual's memory has been proven to cause difficulties 

in verbal fluency in patients who are at risk for mentally impairing diseases [65]. Prospective 

memory is another important cognitive function for older individuals, which allows them to 

remember things such as going to the grocery store for ingredients prior to cooking dinner. 

A decline in this type of memory can significantly affect their ability to function well in their 

everyday life [66]. Other factors that can affect memory in older adults are the development 

and progression of diseases such as Alzheimer's and dementia. They damage an individual's 

central nervous system (CNS) and thereby impact their cognitive function. Furthermore, the 

use of virtual reality memory testing has been shown to improve both short-term and long-

term memory in elderly adults and those with memory impairment [67]. 

One of the most prominent determinants of the ability to mentally attain and temporarily 

store meaningful information is an individual's age utilizing their immediate memory [68]. 

A recent study on working memory found that as individuals continue to age, they 

experience a decrease in their ability to improve on mental tasks as well as the highest 

performance level they can achieve [68]. This furthers the idea that older individuals would 

have a slow rate of progress and performance than their younger counterparts [68]. Another 

determinant that must be discussed is the amount of information that an individual is 

attempting to process by utilizing their immediate memory. Even when regarding a single 

characteristic, a lower degree of precision is present when two items are remembered in 

tandem [69]. 

Within the geriatrics field, several tools are utilized when looking for mental disturbances 

[70-71, 96-97]. However, many of these tools are utilized for screening to identify mental 

disturbances that result from disease processes such as dementia. These tools include the 

Montreal Cognitive Assessment (MOCA), the Mini-Mental Status Exam (MMSE), the 

Verbal Fluency Test (VFT), the Sweet 16, the brief Fuld Object Memory Evaluation (OM), 

and the Mini-Cognitive Assessment [70-71] and Addenbrooke's cognitive examination III 

[96-97]. While all these tests are validated and well-studied in the geriatric population, the 

confines by which they were studied are limited only to screening for dementia and 

decreased mental functionality [70]. Table 3 provides the various tests, times, and 

cofounders for geriatrics. 

4.11. Assessments for measuring average or above average memory 

Since the RMFIT, WMT, and TOMM can be used for geriatric patients who are not being 

screened for dementia [30,37-38]. Thus, the three major tests can and should, be used due to 

the high levels of validation, their availability to the public, their diagnostic utility across 

studies, the high levels of internal consistency, good test-retest reliability, and good 

intercorrelation of items [30,37-38]. 

4.12. Other lesser utilized tests for use in the geriatric population 

Outside of the assessments used for helping establish the diagnosis of dementia in geriatric 

populations and the tests that can be used for the general adult population, several other 

assessments have been validated for use [71-74]. These assessments include the Fuld Object 

Memory Evaluation (FOME), the Geriatric Evaluation by Relative’s Rating Instrument 

(GERRI), the Frontal Assessment Battery (FAB), and the EXIT-25 [71-74]. These lesser-

utilized assessments are also used for gathering a baseline on the memory, learning, and 

recall of patients over the age of 65 years old [71-74]. 

 

Table 3: Geriatric Memory Tests. 

Test Name Age Group Test Length Utility Confounders 

EXIT-25 Geriatric 15-20 

minutes 

●   Used for 

gathering a baseline 

on memory, learning, 

and recall in patients 

over 65. 

●   Designed with the median 

education level of a high 

school diploma, thus, any 

higher level of education will 

cause the results to be 

incorrectly skewed. 

Frontal 

Assessment 

Battery (FAB) 

Geriatric 10 minutes ●   Used for 

gathering a baseline 

on memory, learning, 

and recall in patients 

over 65. 

●   Designed with the median 

education level of a high 

school diploma, thus, any 

higher level of education will 

cause the results to be 

incorrectly skewed. 
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Fuld Object 

Memory 

Evaluation 

(OM/FOME) 

Geriatric 15 minutes ●   Can find mental 

disturbances 

resulting from a 

disease process. 

●   Used for 

gathering a baseline 

on memory, learning, 

and recall in patients 

over 65. 

●   Only screens for dementia 

and decreased mental 

functionality. 

●   Those with a higher level 

of education will easily pass 

even with late-stage disease. 

Geriatric 

Evaluation by 

Relative’s Rating 

Instrument 

(GERRI) 

Geriatric 20-30 

minutes 

●   Used for 

gathering a baseline 

on memory, learning, 

and recall in patients 

over 65. 

●   Designed with the median 

education level of a high 

school diploma, thus, any 

higher level of education will 

cause the results to be 

incorrectly skewed. 

Mini-Cognitive 

Assessment 

Geriatric 3 minutes ●   Can find mental 

disturbances 

resulting from a 

disease process. 

●   Only screens for dementia 

and decreased mental 

functionality. 

●   Those with a higher level 

of education will easily pass 

even with late-stage disease. 

Mini Mental 

Status Exam 

(MMSE) 

Geriatric 5-10 minutes ●   Can find mental 

disturbances 

resulting from a 

disease process. 

●   Only screens for dementia 

and decreased mental 

functionality. 

●   Those with a higher level 

of education will easily pass 

even with late-stage disease. 

Montreal 

Cognitive 

Assessment 

(MOCA) 

Geriatric 10 minutes ●   Can find mental 

disturbances 

resulting from a 

disease process. 

●   Only screens for dementia 

and decreased mental 

functionality. 

●   Those with a higher level 

of education will easily pass 

even with late-stage disease. 

Sweet 16 Geriatric 2 minutes ●   Can find mental 

disturbances 

resulting from a 

disease process. 

●   Only screens for dementia 

and decreased mental 

functionality. 

●   Those with a higher level 

of education will easily pass 

even with late-stage disease. 

Verbal Fluency 

Test (VFT) 

Geriatric 1 minute ●   Can find mental 

disturbances 

resulting from a 

disease process. 

●   Only screens for dementia 

and decreased mental 

functionality. 

●   Those with a higher level 

of education will easily pass 

even with late-stage disease. 

Addenbrooke's 

cognitive 

examination III 

Geriatric 15 - 20 

minutes 

● Can be used to 

differentiate 

between 

Alzheirmer 

disease and 

fronto-temporal 

dementia 

● Has yet to determine the 

impact of age, gender, I!, 

and education level on test 

results. 
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5. CONFOUNDING FACTORS 

As stated in the previous sections of this literature review, many potential confounding 

factors can lead to a falsely elevated or minimalized score on the various tests of memory, 

recall, and learning [75]. These factors can be grouped into three broad categories: prior 

experience or education, pattern recognition, and pathophysiological changes [75]. Due to 

the high importance of these tests and their utility, it is paramount to ensure that these 

variables are accounted for [75]. Different sensory modalities, such as color, can also 

influence memory and the way in which individuals can utilize it and should be accounted 

for [75]. One study regarding visual components found that when items have the same color, 

they are processed far better by an individual than when each item has a different color. This 

can be attributed to the way in which the brain allocates different visual stimuli based on 

similarities [75]. 

5.1. Prior experience or education 

Several of the methods used to examine the individuals require the ability to read and 

understand the words given to them [76]. One study found that the students who were able 

to read significantly well-outperformed students who read at an average or below-average 

level [76]. One of the other methods that were used to assess the individual's memory was 

only tested on college students, as this gave the facilitators of the test the ability to choose a 

variety of participants from different backgrounds [77]. Most of these cognitive assessments 

were created with the average education level of a high school diploma, and thus, those with 

a higher level of education would likely easily pass the dementia screening with late-stage 

disease, appearing as normal due to a large reserve in their memory, recall, learning, and 

cognitive reasoning functions [78]. This serves as a reminder that assessments are only useful 

for situations in which they were validated and a motivator to find better assessments. As a 

result, when trying to measure values that are normal or above average in the geriatric 

population, other measures must be utilized [70, 80]. 

As with the dementia screening tests, one of the biggest potential confounders for these tests 

is the fact that they were designed with the median education level of the United States in 

mind at the time of their creation, a high school diploma [79, 81]. As a result, any higher 

level of education or a level of education below that of an eighth-grade education will cause 

the results for that individual to be incorrectly skewed in one direction or another [79,81]. 

Additionally, the prior experience can, and often does, cause a fluctuation in the correct 

number of items answered on many of these tests of memory and recall [79], as prior 

exposure to similar items with feedback can act on the individual's learning as an 

unintentional spacing effect. As a result, it is imperative that these key pieces of information 

are collected before undergoing neuropsychiatric testing to ensure that the information 

gleaned from testing is useful and not confounded [79, 81]. 

Recent memory involves learning that corresponds to short-term information, and different 

factors play a role in how well an individual can utilize this recent or short-term memory 

[82]. A study involving musicians and individuals with dyslexia found that musicians 

perform far better than the control group at both low and high stimuli levels [82]. 

Subsequently, individuals with dyslexia had a far lower performance in both areas as 

compared to the control [82]. This suggests that musicians have a better recent memory 

which may be significantly attributed to their musical skills and training [82]. It may also 

suggest that musicians have an increased memory due to their use of multiple learning 

methods when practicing their respective instruments [82]. At the same time, individuals 

with dyslexia may have greater difficulty in utilizing recent memory because of their 

challenges with processing information [82]. Different sensory modalities can also influence 

recent memory and the way individuals can utilize it [82]. 

5.2. Pattern recognition 

The use of TOMAL and other memory tests can provide trends for different groups with 

psychological impairments and provide better methods for teaching said groups [83]. This 

has been used for individuals with dyslexia as their impairment affects their performance on 

memory tests and pattern recognition [83]. In a significant study, various groups of dyslexic 

individuals were given a series of verbal and written tests to show their memory capabilities 

and were compared to non-dyslexic groups [83]. Although the dyslexic groups performed 

worse than non-dyslexic groups initially, a sharp increase was noticed if the dyslexic groups 

were provided strategies for solving the problems [83]. This indicates that people with 

dyslexia do not have an issue with memory but instead with strategies and pattern 

recognition, thus leading to dyslexic individuals requiring assistance in finding appropriate 

strategies for tests which may prevent many from being diagnosed with dementia or another 

memory impairment if they are given a memory test [83]. This further supports the idea that 

specific groups may not perform well on memory tests due to their inability to find the 
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correct strategies, which greatly differ from that of memory impairment [83]. Another factor 

that feeds into the effects of long-term memory is the relative fitness of the individual, as it 

was discovered that both children and adults who engaged in aerobic exercise showed an 

increase in their ability to recall specific words [83]. This also showed that when the children 

in the study first exercised and then performed the memory tasks, they would out-perform 

those who did not exercise beforehand [83]. It was also found that in the control group, they 

improved as time progressed, improving their scores [84]. 

5.3. Pathophysiological states 

The pathophysiological states of an individual change how some of the tests are conducted, 

as well as the ways in which the person can interact with the administrator of the said test 

[85, 86]. The first of several key conditions that can act as a confounder to these tests is the 

use of different intoxicating substances (i.e., Ethyl alcohol) that may be taken for various 

medical or physical conditions, impacting cognitive and/or visual abilities essential for test-

taking [108, 109]. Secondly, delirium from various origins could potentially lead to an 

inability to perform well with the memory tests despite being considered otherwise normal 

[106, 107]. Thirdly, test-taking abilities for certain groups may be limited due to disorders 

such as ADHD, as was proven by a controlled study which gave two types of tests; verbal 

tests in which the adults with ADHD performed significantly lower than the control group, 

and the second being visual tests in which the adults with ADHD performed with no 

significant difference [85]. In another study, the TOMAL was able to determine the 

psychological state of ADHD individuals as they performed lower in the test’s verbal, visual 

memory, and pattern recognition areas [86]. This allowed for different learning strategies to 

then be made for children that scored low in specific areas, which were then shown in a 

secondary test [86]. 

5.4. Limitations of the tests 

One of the main methods of short-term testing memory is by utilizing word lists, as it was 

found that by doing so, the participants who had learned to read were outperforming those 

who could not read [87]. However, it was found that this method was limited, and in other 

short-term memory tasks, the student who had not learned to read performed at the same 

level as the students who could read [87]. Additionally, this study found it challenging to 

obtain children for testing due to external factors [87]. 

 

 

6. LIMITATIONS OF THIS STUDY 

Because of the nature of a scoping literature review, this paper is not all-inclusive of the total 

information that may interest a clinician or researcher [104]. Instead, it only looks to purview 

what is currently being utilized on a day-to-day basis in either the research setting or clinical 

environment. Secondarily, because of the nature of the exclusion of the articles from before 

the year 1980, other articles and seminal works may not have been included in this literature 

review. Finally, this study split the human population into only three groups of interest but 

neglected adolescents and the sub-divisions of adulthood (early, middle, and late); thus, 

specific tests designed to measure the overall memory of these individuals may not have 

been included in the searches because of the niche nature of these examinations. Therefore, 

further review and a deeper dive into the literature are the highest recommendations of the 

authorial team for further research studies. 

 

7. CONCLUSION 

The purpose of this scoping literature review was to determine what is known about both the 

method of testing memory for long-term and short-term memory and to determine which of 

these methods may be useful in testing the memory. The study accomplished this by 

following the established methods for a scoping literature review with the guidelines to 

identify available memory tests, their validity within the field, and the different limitations 

for each test within its respective age group. The combined search strategy yielded over 

93,000 articles, of which 88 were included. The use of different memory tests in the major 

age demographics (pediatrics, adult, and geriatrics) was evaluated, and the findings from the 

different articles were summarized as well as included in a table. These 88 peer-reviewed 

sources were utilized in the development of this scoping literature review on the current 

standard assessment tools for measuring the psychometric properties of memory, recall, and 

learning. Further review and a deeper dive into the literature are the highest 

recommendations of the authorial team for further research studies. 
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