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Abstract 

Objective: To examine if a Simple Memory Tool would: 1) assist with daily life memory 

performance and goal attainment of older adults; and 2) have a different effect for individuals 

with normal cognition or Mild Cognitive Impairment (MCI). 

Methods: The study used a mixed design with cognition (normal, MCI) as the between-subjects 

factor and session as the within-subjects factor. There were 19 participants with normal cognition 

and 9 participants with MCI. There were 3 sessions for each participant, where participants 

collaborated with the researcher to set goals for memory. Between the sessions, participants 

worked on their goals using the Simple Memory Tool.  

Results: The findings support that the Simple Memory Tool was effective for assisting memory 

performance and goal attainment. Overall, performance was better for participants with normal 

cognition.  

Conclusions: The memory tool intervention could be beneficial for older adults with normal 

cognition or MCI.  

Keywords: memory, retrospective memory, prospective memory, older adults, mild 

cognitive impairment, Alzheimer’s disease, intervention, checklist, diary 
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Chapter 1: Introduction 

Memory difficulties can affect all older adults, including older adults who may be subject 

to the memory changes of normal aging or pathological decline, such as Mild Cognitive 

Impairment (MCI), Alzheimer’s disease or other dementias. The number of older adults in 

Canada who may experience memory difficulties is substantial, because there are approximately 

5 million older adults in Canada (Statistics Canada, 2015). There are approximately 500,000 

older adults who have MCI (Baycrest, 2016), and 747,000 older adults who have Alzheimer’s 

disease or other dementias (Alzheimer Society, 2013).  

Memory difficulties do not only affect the individuals who are having memory 

difficulties, but also their family caregivers and the health care system. When an older adult 

experiences memory decline it may result in detrimental consequences to independence, which 

may result in support being provided by caregivers. Overall, family caregivers spend 25.6 

million unpaid hours per year in Canada to support older adults with a variety of health 

conditions (Wister & McPherson, 2014). When a caregiver can no longer look after a person 

(e.g., an older adult in a severe stage of Alzheimer’s disease), the individual may require 

admission to a nursing home or residential care facility. This impacts an overburdened health 

care system because institutions (including nursing homes and residential care facilities) account 

for 10% of health care spending (CIHI, 2014).  

Given, the number of people that are affected by memory difficulties, there are 

substantial costs to society. Economic evaluations support that delaying progression of decline 

(e.g., delaying moving to nursing homes) is the cost-effective way to support people with 

Alzheimer’s disease (Oremus, 2008). In order to delay the progression of decline, there needs to 

be cognitive and memory research that can assist with such efforts. 

The purpose of the present thesis is to examine the utility of a Simple Memory Tool for 

males and females, over the ages of 55, living in Winnipeg, Manitoba, who had normal cognition 

or Mild Cognitive Impairment (MCI), during 2017. A mixed design with cognition (normal, 

MCI) as the between-subjects factor, and session (session number) as the within-subjects factor 

are used to examine the empirical support for the Simple Memory Tool to assist with memory 

performance and goal attainment for older adults in their daily life. 

Chapter 2: Literature Review 
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2.1 Overview 

Older adults can have memory difficulties, which may result in detrimental consequences 

to independence and quality of life (Ramage-Morin, Shields, & Martel, 2010; Yam & Marsiske, 

2013). This includes a literature review that discusses: a) memory difficulties of older adults; b) 

types of memory; c) explanations for memory decline of older adults; d) memory related 

research; and e) research gaps.  

 

2.2 Memory Difficulties 

 

2.2.1 Normal Aging 

In normal aging, older adults experience memory-related changes that are not necessarily 

harmful (e.g., slowing down of cognitive processing, memory lapses) (Glisky, 2007; Nilsson, 

2003; Smith, Robinson, & Segal, 2016). Memory lapses that are considered to be normal for 

older adults (i.e., not necessarily indicative of diagnosed impairments, such as Alzheimer’s 

disease) include misplacing items, becoming distracted, and having difficulty finding words to 

use in conversations (see Table 1).  

 

Table 1 Memory Difficulties that Occur in Normal Aging 

Difficulty Examples 

Misplacement of items Put the keys or eyeglasses in different locations and forget where 

items are located 

Names Refer to grandson with son’s name occasionally 

Appointments Forget appointments 

Recent events Forget what was just read or detailed content of conversations 

Tasks Forget why entered a room 

Distractions Make errors when multi-tasking 

Language Struggle retrieving information that is on "tip of tongue" 

Note. Adapted from (Logie, Law, Trawley, & Nissan, 2010; Smith et al., 2016). 

 

In normal aging, when there are more complex cognitive tasks (e.g., tasks involving 

multi-tasking, distraction, etc.), older adults tend to experience memory difficulties (Logie et al., 

2010; McDaniel & Einstein, 2007; Sherman, 2011). Researchers that have examined multi-
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tasking have found that older adults have decreased performance levels, when the tasks are 

unrelated to each other (Logie et al., 2010). For example, researchers that have examined 

distraction (e.g., tasks of remembering to say certain words, while being distracted by watching a 

television show) have found that older adults have more difficulty with distraction (McDaniel & 

Einstein, 2007). Note, that many of the examples of memory difficulties that are delineated in the 

literature for normal aging describe tasks that are performed in lab research (McDaniel & Bugg, 

2012). In daily life, older adults may use memory strategies (e.g., minimize multi-tasking, 

minimize distraction, use day planners) (McDaniel & Einstein, 2007) and still function quite well 

in normal aging. 

Notwithstanding these memory difficulties (i.e., memory difficulties with complex tasks, 

multi-tasking, distraction, or memory lapses) older adults are still considered to have normal 

cognition in normal aging. Moreover, there can be relatively stable cognitive performance levels 

for many areas of memory in normal aging (Nilsson, 2003). For example, procedural memory 

(e.g., tasks such as riding a bicycle) or semantic memory (e.g., world knowledge such as what a 

cat is) often have relatively stable performance levels during normal aging (Nilsson, 2003; Smith 

et al., 2016).   

 

2.2.2 Pathological Decline 

The decline of memory with normal aging may progress to pathological decline (see 

Figure 1). Pathological decline for memory refers to non-normative changes, due to illnesses, 

such as MCI, Alzheimer’s disease (i.e., mild, moderate, and severe stages), or other dementias 

(Bayles, 2013; Cherry, Blanchard, Walker, Smitherman, & Lyon, 2014; Li, Li, Li, Li, Wang, & 

Zhou, 2011).  
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Figure 1. Stages of Cognitive Impairment 

Note. Adapted from (Alzheimer's Association, 2016a; Alzheimer Society Canada, 2016; Bayles, 

2013; Li et al., 2011). The Figure only shows general patterns and there is variation in 

progression among people. 

 

MCI is an intermediate stage between the expected cognitive decline of normal aging and 

the more serious decline of Alzheimer’s disease or other dementias, although it should be noted 

that this immediate stage does not imply that all people with MCI will progress to Alzheimer’s 

disease (Bayles, 2013; Li et al., 2011). Some of the symptoms of MCI include an increase in: a) 

forgetting events (e.g., appointments); b) losing train of thought; or c) having difficulty making 

decisions (Mayo Clinic, 2016c). Notwithstanding the presence of symptoms, people with MCI 

are usually still able to remain independent and perform activities of daily living (Bayles, 2013). 

Symptoms in normal aging (e.g., memory lapses) may overlap with symptoms in MCI. The 

difference between normal aging and MCI, is that in MCI the difficulties are severe enough to be 

noticeable to other people, and in MCI the difficulties are noticeable on tests of mental function 

(Alzheimer's Association, 2016a). 

Literature for Alzheimer’s disease discusses symptoms of decline in general stages: a) 

mild stage (e.g., some memory loss for recent events); b) moderate stage (e.g., persistent memory 

loss, difficulty recognising friends); and c) severe stage (e.g., inability to perform many activities 

of daily living independently) (Alzheimer's Association, 2016c; Bayles, 2013). Nevertheless, 

there is much variability among people with Alzheimer’s disease and decline can occur at 
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different rates. For example, some people with the mild stage of Alzheimer’s disease may have 

symptoms that include difficulties with learning new tasks, such as games; however, they may 

still have adequate memory recall for what they did last week. Other people with the mild stage 

of Alzheimer’s disease may be able to learn new games, but they may have difficulty discussing 

the events that happened last week. 

The Instrumental Activities of Daily Living (IADL) and Activities of Daily Living 

(ADL) describe the tasks that are needed to successfully remain independent (Alzheimer's 

Association, 2016c; Bayles, 2013; McDougall, Becker, Vaughan, Acee, & Delville, 2010b; 

Ramage-Morin et al., 2010; Yam & Marsiske, 2013). The IADLs and ADLs are commonly used 

by geriatric-care professionals for functional assessment to determine if assistance is required to 

perform them. The IADLs include functional abilities that involve instrumental tasks such as 

buying groceries, using medication, or handling finances (see Table 2). People with MCI can 

usually still perform IADLs independently. Earlier stages of decline in Alzheimer’s disease may 

impact some of the IADL abilities (e.g., people in the mild stage of Alzheimer’s disease might 

have difficulties with remembering to take medication). The ADLs include basic abilities, such 

as eating, dressing and getting out of bed (see Table 2). More severe stages of decline in 

Alzheimer’s disease may impact some of the ADL abilities (e.g., people in the moderate stage of 

Alzheimer’s disease might have difficulty remembering how to put a belt on). Abilities are 

further impacted as specific types of memory decline. 

 

Table 2 Instrumental Activities of Daily Living (IADL) and Activities of Daily Living (ADL) 

IADL ADL 

using the telephone eating 

travelling putting on clothes 

shopping taking care of personal appearance 

cooking walking around 

doing housework getting in or out of bed 

taking medicine bathing 

handling money getting to the bathroom on time 

Note. Adapted from (Ramage-Morin et al., 2010). 
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2.3 Types of Memory 

There are many types of memory and the memory types can be subtypes of other types of 

memory (see Figure 2, Table 3). Cognitive and memory research often focuses on specific types 

of memory (e.g., episodic memory is commonly found in memory research). Many of the 

common types of memory that are specified in cognitive and memory research are discussed in 

this section.  

 

 

Figure 2. Types of Memory 

Note. Adapted from (Bayles, 2013; The Human Memory, 2010). The Figure shows a hierarchical 

view of some of the common types of memory. For example, procedural memory is a type of 

implicit memory and episodic memory is a type of declarative memory. 
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Table 3 Memory Type Descriptions 

Memory Type Description 

Declarative memory memories of facts and knowledge (i.e., episodic memory and semantic 

memory are types of declarative memory) 

Episodic memory autobiographical events 

Semantic memory world knowledge  

Explicit memory conscious intentional recollection (e.g., factual information, previous 

experiences) 

Implicit memory unconscious form of retention  

Procedural memory knowing how to do things (e.g., walking, cycling) 

Retrospective memory the content to be remembered is in the past (i.e., includes memory 

types such as declarative, episodic and semantic) 

Prospective memory content to be remembered is in the future (e.g., remembering to 

perform an intended action at a specific time or when an event occurs) 

Working Memory transient holding place in memory that stores information 

Note. Adapted from (Bayles, 2013; Camp, Foss, Ohanlon, & Stevens, 1996; Dewey, 2011; 

McDaniel & Einstein, 2007; Nilsson, 2003; The Human Memory, 2010). 

 

2.3.1 Retrospective Memory 

Retrospective memory refers to memory (e.g., people, words, and events) experienced in 

the past and retrospective memory may include many types of memory, such as episodic and 

semantic memory (Caprani, Greaney, & Porter, 2006; Kvavilashvili, Kornbrot, Mash, Cockburn, 

& Milne, 2009; The Human Memory, 2010). Much of the literature for older adults that 

discusses cognition and memory decline focuses on retrospective memory difficulties (e.g., 

forgetting names of family members that a person has been told in the past) (Cherry, Hawley, 

Jackson, & Boudreaux, 2009; Li et al., 2011). Many of the cognitive and memory interventions 

involve retrospective memory (e.g., episodic memory and semantic memory components).  

Episodic memory includes autobiographical events (Bayles, 2013). For example, episodic 

memory may involve events such as what a person did yesterday or recall of what words a 

person saw on a computer screen during a cognitive intervention (Chambon, Herrera, 

Romaiguere, Paban, & Alescio-Lautier, 2014). Semantic memory includes facts and knowledge. 
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Semantic memory is often incorporated in standard cognition tests that are used in interventions 

(e.g., a picture of a camel is displayed and the participant indicates that it is a camel). A 

particular stage of decline may affect only certain types of memory (e.g., episodic memory) and 

may be targeted in interventions (Alzheimer's Association, 2016c; Glisky, 2007; Nilsson, 2003). 

For example, the mild stage of Alzheimer’s disease may affect the performance level for recall of 

last week’s activities  (i.e., episodic memory), while other areas of memory, such as procedural 

memory (e.g., remembering how to sew, read, etc.), may be intact (Nilsson, 2003).  

 

2.3.2 Prospective Memory 

Prospective memory involves planning to perform an intended action in the future (e.g., 

future appointments, future tasks such as taking medication) (McDaniel & Einstein, 2007). The 

literature delineates two general types of prospective memory: event-based (e.g., the event of 

driving by the library is a cue that reminds you to return your book to the library), and time-

based (e.g., the doctor appointment is at 10 am) (McDaniel & Einstein, 2007). McDaniel and 

Einstein (2007) suggest that, in discussing prospective memory, it should be considered that 

some events are imminent (e.g., lab tasks to recall a word that was on the computer screen a 

minute ago), whereas other events are delayed in terms of their execution (e.g., in daily life 

people may make plans to go to their doctor’s office, next month). Since there is variation in 

types of prospective memory tasks (e.g., event-based, time-based, immediate, delayed), there 

may be a variety of ways that prospective memory difficulties could occur (Brom & Kliegel, 

2014; Einstein & Mcdaniel, 1990; McDaniel & Einstein, 2007). It is suggested that more than 

50% of all everyday memories are, at least in part, related to prospective memory (McDaniel & 

Einstein, 2007). Although, prospective memory is less common than retrospective memory in 

interventions, it is appropriate to include prospective memory in interventions, because older 

adults will remain more independent, if they are successful at planning future tasks (Camp et al., 

1996; Li et al., 2011; McDaniel & Bugg, 2012; McDaniel & Einstein, 2007). 

  

2.3.3 Working Memory 

Working memory is a short-term transient holding place in memory that is used to store 

and manipulate items such as visual images, verbal information, and numbers (Bayles, 2013; 

Dewey, 2011; Oberauer, 2001). For example, when people read cooking instructions, they put 
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the current step that they want to perform in working memory (e.g., 1. Preheat oven, 2. Beat egg 

until fluffy, etc.). Working memory is one of the first areas of memory to decline for older adults 

(Nilsson, 2003), and researchers often use working memory in explanations of memory 

difficulties (Andiel & Liu, 1995; Dewey, 2011; Nilsson, 2003; Oberauer, 2001). People have a 

limited capacity to store information in working memory, even when they have normal 

cognition. Researchers suggest that people are able to store approximately seven digits, letters, or 

words at a time (Dewey, 2011). Therefore, when the ability to use working memory declines, the 

difficulties with the limited capacity of working memory may be exacerbated.  

 

2.3.4 Implicit Memory 

Implicit memory is a type of long-term memory that involves acquiring information 

unconsciously, wherefore, previous experiences may assist with the performance of a task 

without conscious awareness of those experiences (Camp et al., 1996; The Human Memory, 

2010). Riding a bike is an example of implicit memory. The learner practices riding the bike 

many times, and then riding a bike is performed with minimal cognitive effort (i.e., it is not 

necessary for the rider to think about leg movement or how to use brakes). It is appropriate to 

utilize implicit memory in cognition and memory interventions, because implicit memory can 

often remain relatively intact, even when there is cognitive related decline in other types of 

memory (Camp et al., 1996). Implicit memory also requires less cognitive effort than other types 

of memory (Camp et al., 1996). Moreover, the recommendations for teaching older adults 

stipulate to use extensive repetition and practice (Farage, Miller, Ajayi, & Hutchins, 2012), and 

these recommendations are amenable to the use of implicit memory (e.g., learning to ride a 

bicycle involves repetition and practice). Therefore, researchers should consider allowing 

extensive repetition and practice to utilize implicit memory in interventions, in order for older 

adults to learn tasks.  For example, an intervention to learn names could involve presenting 

names on cue cards and practicing memory recall. The number of repetitions could be tailored to 

suit the needs of the participant (e.g., 2 times per day, 2 times per hour) which could utilize 

implicit memory and reduce cognitive effort (Hawley & Cherry, 2008; Simon et al., 2012). 

 

2.4 Memory Decline Explanations 

Explanations of memory difficulties for older adults often include consideration to 
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normal aging, MCI, Alzheimer’s disease, or dementia (see Figure 3) (Li et al., 2011; My 

Dementia Story, 2014; Nilsson, 2003; Patient Education Center, 2016). The possible 

explanations often include frameworks that are structural (e.g., structure of the brain, biological 

mechanisms) or lifestyle related (e.g., stress, diet, social network, etc.) (Weih, Wiltfang, & 

Kornhuber, 2007). However, there are also other health conditions (e.g., psychological states, 

dehydration) or other disorders (e.g., Traumatic Brain Injury (TBI), Attention Deficit 

Hyperactivity Disorder (ADHD)) that may impact memory (Hillary, Genova, Chiaravalloti, 

Rypma, & Deluca, 2006; Smith et al., 2016) and can be considered in explanations. 

 

 

Figure 3. Memory Difficulties 

Note. Adapted from (Hillary et al., 2006; Li et al., 2011; My Dementia Story, 2014; Nilsson, 

2003; Patient Education Center, 2016; Smith et al., 2016). 

 

2.4.1 Structural Explanations for Memory Decline 

All Older Adults (Normal Aging or Pathological Decline) 

There are biological mechanisms that affect the brain structure of all older adults in the 

aging process, regardless of whether they are aging normally or are experiencing pathological 

decline (American Psychological Association, 2016b). Starting in a person’s early 20s, biological 
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mechanisms cause the human brain’s volume to peak, and decline in volume. When a person 

reaches 40 years old, memory is affected by the decreases in the: a) size of the cortex; b) number 

of connections among neurons; and c) blood flow (see Figure 4) (American Psychological 

Association, 2016b). Other age-related changes that affect memory include the deterioration of 

the hippocampus (i.e., which is associated with memory retrieval) and the decline of hormones 

and proteins, which are associated with the protection and maintenance of brain cells and neural 

growth (American Psychological Association, 2016b; BrainFacts, 2012; Smith et al., 2016). 

These structural changes may result in neuronal connectivity being impacted. Neuronal 

connectivity is involved in transmitting information in the brain, therefore, cognition and 

memory can be impacted. 

 

 

 

Figure 4. Older Adults’ Memory Difficulties Explanations 

Note. Adapted from (American Psychological Association, 2016b; Bayles, 2013; BrainFacts, 

2012; Glisky, 2007; Nilsson, 2003; Oberauer, 2001; Smith et al., 2016) 

 

Structural explanations often include discussion of the types of memory (Glisky, 2007; 

Nilsson, 2003). Two types of memory that are discussed in explanations of decline for older 

adults (i.e., normal aging or pathological decline) are working memory and episodic memory 

(Bayles, 2013; Nilsson, 2003; Oberauer, 2001). Researchers propose that working memory 

difficulties may occur because information decays or there is information overload (Oberauer, 

2001). The simple decay hypothesis proposes that the time that is required to process information 
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is greater for older adults and information decays before it can be used (Oberauer, 2001). The 

inhibition-deficit hypothesis proposes that processing steps use up memory slots and older adults 

are less efficient at inhibiting irrelevant information that they no longer need, which causes 

working memory to be overloaded. The possible implications of these hypotheses, are that 

strategies for older adults should address the: a) time that information is available (i.e., simple 

decay hypothesis) (Oberauer, 2001); b) amount of information to process (i.e., inhibition-deficit 

hypothesis) (Andiel & Liu, 1995; Oberauer, 2001); and c) pace that information is provided (e.g., 

how quickly tasks are taught) (Andiel & Liu, 1995). 

Authors provide possible explanations as to why older adults may have more difficulty 

using episodic memory (Bayles, 2013; Nilsson, 2003). One explanation as to why episodic 

memory difficulties may occur is because older adults may have difficulty encoding information 

(i.e., converting information so that it can be used by the brain) (Glisky, 2007). The encoding 

difficulties may occur for older adults because they may have difficulty with processing 

information as distinct or meaningful. For example, some older adults may forget where their car 

is parked, and the reason for this may be because they are not able to interpret the context or 

surroundings in the parking lot as distinct (e.g., landmarks that surround car). Research also 

supports that episodic memory difficulties may occur at retrieval. For example, older adults often 

show greater deficits on tests of free recall (i.e., retrieval stage) than deficits for recognition 

memory (Caprani et al., 2006; Glisky, 2007). An explanation as to why there may be more 

difficulty at the retrieval stage for free recall is because recall requires older adults to use 

effortful retrieval processes which may be impaired by aging (Glisky, 2007). Another 

explanation for episodic memory difficulties is that there are difficulties processing information 

in working memory (i.e., simple decay hypothesis, inhibition-deficit hypothesis) that affect 

episodic memory (Glisky, 2007; Oberauer, 2001). 

 

Pathological Decline 

Explanations of pathological decline discuss chronic diseases (e.g., Alzheimer's disease) 

that change the neurology and structure of the brain (Bayles, 2013; Jacobs, Van Boxtel, Jolles, 

Verhey, & Uylings, 2012; Serrano-Pozo, Frosch, Masliah, & Hyman, 2011). Popular theories 

about the causes of Alzheimer’s disease discuss plaques and tangles that develop in the brain that 

cause cells to die. Plaques are abnormal clusters of proteins that build up between nerve cells 
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(Bayles, 2013). Tangles are twisted fibers of a protein that are found within dying cells (Bayles, 

2013). In the earlier stages of Alzheimer’s disease, plaques and tangles are often formed in the 

medial temporal lobe (e.g., the hippocampus is involved in memory for recent events and is 

located in the medial temporal lobe) (Alzheimer's Association, 2016c; Jacobs et al., 2012; My 

Dementia Story, 2014). As the disease advances, the plaques and tangles propagate to other 

regions (e.g., such as the frontal lobe which is involved in executive function) (see Figure 5).  

 

 

Figure 5. Progression of Structural Decline 

Note. Adapted from (Brain Clip Art, 2018; My Dementia Story, 2014). The Figure shows 

progression of decline for MCI and Alzheimer’s disease. However, this only shows general 

patterns and there is variation in progression among people. The color areas show the 

neuropathological progression (i.e., plaques and tangles). 

 

As cells die, this impacts their ability to communicate with each other, which results in 

cognition and memory difficulties (Jacobs et al., 2012). Research that involves biopsies, 

autopsies (Leinonen et al., 2010; Mayo Clinic, 2016c; Serrano-Pozo et al., 2011) or 

neuroimaging procedures such as Functional Magnetic Resonance Imaging (FMRI) (Bayles, 

2013; My Dementia Story, 2014) show the progression of structural decline in the brain. The 

progression of structural decline includes: a) progression of plaques and tangles to regions in the 

brain (i.e., hippocampus, frontal lobes, etc.); b) atrophy (i.e., shrinking of tissue); c) degeneration 

(i.e., fluid-filled spaces within cells); and d) reduction of blood flow (i.e., blood vessels). 

Imaging studies and autopsies have also found that people with MCI have many similar changes 

to the structure of their brain as people with Alzheimer’s disease (e.g., plaques, tangles, brain 
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shrinkage, etc.), however, the changes are less pronounced for MCI (My Dementia Story, 2014; 

Serrano-Pozo et al., 2011). 

The propagation of plaques and tangles to different regions is of importance because the 

propagation may affect different abilities, given that different regions of the brain perform 

different tasks (Bayles, 2003; Jacobs et al., 2012). Studies that have incorporated FMRI have 

supported that specific regions are responsible for specific cognitive tasks, and depending on the 

cognitive activity there will be specific regions of the brain that are activated (i.e., activation 

means that neural cells are firing in a particular region) (Bayles, 2003). For example, studies 

have found increased activation in the Broca area during verbal tasks, and increased activation in 

the right hemisphere during spatial tasks (Bayles, 2003; Jacobs et al., 2012). Research that has 

compared neuroimaging for people with normal cognition and pathological decline (i.e., 

Alzheimer’s disease) also supports that the progression of the disease impacts brain structure and 

brain activation of regions (My Dementia Story, 2014; Sadigh-Eteghad, Majdi, Farhoudi, Talebi, 

& Mahmoudi, 2014). 

Although, the propagation of plaques and tangles to these regions affect decline, it is 

possible to maintain cognitive performance levels, and for plasticity (i.e., ability for the brain to 

change based on behavior) to still occur (Bayles, 2013; Dementia Today, 2016; Li et al., 2011; 

Simon et al., 2012; Spironelli, Bergamaschi, Mondini, Villani, & Angrilli, 2013). The brain 

changes of plasticity may involve structural changes, including moving functions from damaged 

areas to other areas, or reorganising of neural pathways, or it may involve neurogenesis (i.e., 

growing new cells). Researchers suggest that behavior, such as cognition training or physical 

exercise, may foster plasticity (Bayles, 2013; Dementia Today, 2016; Simon et al., 2012). For 

example, neuroimaging studies have found activated areas of the brain as a result of physical 

exercise (Ahlskog, Geda, Graff-Radford, & Petersen, 2011). Studies have found activated areas 

of the brain after learning new tasks, such as increased activation in the left parietal-occipital 

cortex after mnemonic-based training (Bayles, 2003). Researchers find that there is more 

likelihood that plasticity can still occur when there is less cognitive decline (Li et al., 2011); 

hence, another reason to slow down decline is so that plasticity can still occur. Therefore, 

behavior (e.g., lifestyle, activities) must be considered when discussing structural explanations of 

cognitive decline.  

Cognitive reserve is a term that refers to the minds’ resilience towards neuropathological 
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damage and it is influenced by histology (i.e., structure of cells) and behavior (see Figure 6) 

(Bayles, 2013; Simon et al., 2012). Cognitive reserve can attenuate the effects of cognition and 

memory decline. Factors that are associated with higher cognitive reserve include education 

level, occupational attainment, pre-morbidity intelligence quotient and cognitive engagement.  

 

Figure 6. Cognitive Reserve 

Note. Adapted from (Bayles, 2013; Simon et al., 2012). 

 

An explanation as to why these factors would result in resilience, regardless if there is 

neuropathological damage, is that they may involve activities that provide cognitive engagement, 

slowing the rate of decline and providing an opportunity for plasticity. For example, a person 

who has post-secondary education, or has cognitively engaging work, may have opportunities for 

mental tasks that contribute to cognitive reserve. Research indicates that, even if two people have 

the same brain pathology (e.g., both people have MCI), the person with better cognitive reserve 

may have better outcomes (McDougall, Becker, Pituch, Acee, Vaughan, & Delville, 2010a; 

Simon et al., 2012). It is proposed that older adults with high cognitive reserve have a 46% 

reduced risk of developing dementia (Simon et al., 2012). Therefore, it is important to examine 

lifestyle factors and behaviors since they contribute to cognitive reserve. 

 

2.4.2 Lifestyle Explanations of Memory Decline 

Research suggests that lifestyle factors and behaviors can contribute to cognitive reserve, 

which can impact cognition and memory (Bayles, 2013; Hannigan, Coen, Lawlor, Robertson, & 

Brennan, 2015; Hyer, Scott, Lyles, Dhabliwala, & Mckenzie, 2014; Weih  et al., 2007). The 

literature generally makes reference to factors in relation to the protection and prevention of 
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Alzheimer’s disease, or makes reference to preventing progression from MCI to Alzheimer’s 

disease. Lifestyle factors that are protective factors against Alzheimer’s disease include nutrition, 

social activities, physical exercise, and cognitively stimulating activities (Weih et al., 2007). 

Lifestyle factors that are risk factors for Alzheimer’s disease include alcohol and smoking.  

Researchers offer explanations as to why lifestyle factors have an impact on memory. 

Some explanations discuss brain structure related changes (Ahlskog et al.; Mayhugh et al., 

2016). For example, one possible explanation as to why exercise is protective and enhances 

cognition is that it increases cerebral blood flow (Duzel, van Praag, & Sendtner, 2016). For 

example, moderate and heavy alcohol consumption (e.g., 12 drinks per week) impacts neuron 

connectivity, which affects the ability to do cognitive tasks (Mayhugh et al., 2016).  

The lifestyle factors that are associated with memory (e.g., nutrition, social activities, 

physical exercise, etc.) are often similar to lifestyle factors that are discussed for other health 

related topics, such as healthy aging or diabetes self-care (Hannigan et al., 2015; Weinger, 

Beverly, & Smaldone, 2014). This is noteworthy, because following some of the 

recommendations for protective and risk factors for memory could also provide other health 

benefits, such as preventing other diseases, or managing comorbid health conditions. For 

example, high blood sugar can damage blood vessels in the brain which can cause cognitive 

impairment (Patient Education Center, 2016). Consuming too much sugar can also make people 

put on weight, which can put people at a higher risk for getting diabetes. Supplementary to that, 

following recommendations for other health conditions could improve memory as well. For 

example, behavior that is unhealthy for the heart is also generally unhealthy for the brain (e.g., 

inactive lifestyle) (Patient Education Center, 2016). Researchers suggest that five behavioral 

habits account for 70% of morbidity and mortality: a) food (i.e., how much we eat, what we eat); 

b) exercise; c) smoking; and d) alcohol use (Hyer et al., 2014). Therefore, lifestyle explanations 

are pertinent because behavioral habits may have a substantial effect on memory and general 

health.  

It may be difficult to explain why some factors would be protective or risk factors, 

because there may be many other variables that are associated with them (Sims et al., 2014). For 

example, social support is associated with memory and social support is also associated with 

psychological well-being. Social support could possibly be a buffer against stressful life events, 

which could reduce physiological or emotional reactions that could interfere with cognition (i.e., 
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the stress-buffering hypothesis from psychology would concur with this explanation) (Sims et 

al., 2014). Social support could also foster self-esteem (i.e., feeling cared for) or instrumental 

support (i.e., financial support, chores), which may result in psychological benefits that could 

assist cognition. 

Another factor to consider is self-efficacy. Self-efficacy refers to one's belief in one's 

ability to succeed in specific situations or to accomplish tasks (Bandura, 1994). Self-efficacy 

affects people's thoughts, feelings, and motivations (Bandura, 1994). Self-efficacy is needed to 

provide motivation for older adults to perform healthy behaviors (i.e., protective factors of 

cognition and memory). For example, people need to have a belief that they can learn cognitive 

strategies, otherwise people may be reluctant to become involved in cognitive interventions. Two 

ways that self-efficacy can be achieved are by mastery of experience and social modelling 

(Bandura, 1994). Older adults may feel that they achieved success in a memory intervention if it 

assists them with their memory (i.e., mastery of experience), and this may lead to an increase in 

self-efficacy. Older adults who participate in memory interventions and witness other 

participants achieve success (i.e., social modeling), may also experience an increase in self-

efficacy, because it may make them think that it is possible for them to succeed as well (see 

Figure 7). Therefore, it may be important for interventions to provide opportunities for mastery 

of experience and social modelling. 

 

 

Figure 7. Self-efficacy 

Note. Adapted from (Bandura, 1994). 
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Research supports the idea that self-efficacy is needed to assist with memory because 

findings demonstrate that self-efficacy is associated with both memory complaints and memory 

performance (McDougall et al., 2010a; Patient Education Center, 2016; Pearman, Hertzog, & 

Gerstorf, 2014; Smith et al., 2016).  Memory complaints are associated with psychological states 

(e.g., anxiety and depression). Psychological states (e.g., depression) are, in turn, associated with 

memory difficulties. Moreover, researchers suggest that self-efficacy impacts memory 

performance in cognition and memory interventions (McDougall et al., 2010a).  Since self-

efficacy is associated with many outcomes, it may be as important to target self-efficacy as it is 

to target cognition and memory in interventions (McDougall et al., 2010a). Consider a person 

who may not be able to remember events that occurred last week using free recall. If the person 

uses a diary method that helps to use memory recognition to remember an event, this may result 

in increases to self-efficacy and well-being, even though, the person could not successfully use 

memory recall. 

 

2.4.3 Other Explanations for Memory Decline 

There are other health conditions that can cause memory difficulties for older adults other 

than MCI, Alzheimer’s disease, and dementia (Smith et al., 2016). For example, there are 

reversible conditions that may cause memory difficulties, such as vitamin b12 deficiency and 

dehydration (Smith et al., 2016). Some health conditions may cause an individual to be drowsy 

which can impact memory (e.g., difficulties with thyroid or medications side effects). 

Psychological conditions, such as depression or anxiety, can also induce memory difficulties 

(Bayles, 2013).  

There are other disorders that are not related to aging, but that are associated with 

memory difficulties, including TBI and ADHD (Alderson, Kasper, Hudec, & Patros, 2013; 

Hillary et al., 2006). These disorders often also have symptoms that overlap with the symptoms 

of Alzheimer’s disease, such as difficulties with working memory, or concentration. Since there 

are many health conditions that have memory related symptoms, it is advisable for people to 

consult a medical doctor when experiencing memory difficulties (Bayles, 2013). 
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2.5 Cognition and Memory Research 

2.5.1 Memory Interventions  

Overview 

Many memory interventions that involve cognitive training follow a structure that is 

similar to the following: a) the participant meets once a week with the researcher for about eight 

weeks (i.e., the sessions might be individual sessions or group sessions with other participants); 

b) the researcher provides training each week; and c) the outcomes are measured with cognition 

tests or self-reports (Hawley & Cherry, 2008; Hyer et al., 2014; Li et al., 2011). The samples are 

typically comprised of target groups associated with specific levels of cognitive decline (e.g., a 

sample may only consist of older adults with MCI or Alzheimer’s disease).  

Different training approaches (e.g., reading, memory recall) are utilized, depending on 

the level of impairment (see Table 4) (Bayles, 2013; Gross et al., 2012; Li et al., 2011; Martin, 

Clare, Altgassen, Cameron, & Zehnder, 2011; McDougall et al., 2010a; Reijnders, van Heugten, 

& van Boxtel, 2013; Simon et al., 2012; Stott & Spector, 2011; Teixeira et al., 2012). For 

example, an approach that might be taught in cognitive training for people with MCI is the use of 

mnemonics (Gross et al., 2012). Mnemonics are any learning technique that helps retention. 

Some people may use mnemonics to remember colors by remembering ROY G BIV (i.e., Red, 

Orange, Yellow, Green, Blue, Indigo, and Violet). The training approaches for more severe 

cognitive impairments (e.g., moderate Alzheimer’s disease) may involve greater use of 

simplicity and repetition (e.g., reality orientation and spaced retrieval techniques) (Simon et al., 

2012) than the training approaches used for people with less decline (e.g., memory recall of a 

story without any strategies or repetition).  

 

Table 4 Comparison of Intervention Training Strategies for Older Adults 

Approach Less Decline 

(e.g., Normal 

cognition or 

MCI) 

More Decline 

(e.g., 

Alzheimer’s, 

Dementia) 

Description 

Memory Recall Typical   Retrieval of information from past 

Memory 

Recognition 

 Typical Recognition of information from past 



SIMPLE MEMORY TOOL                                                                                                        28 

 

Note. Adapted from (Gross et al., 2012; Li et al., 2011; Martin et al., 2011; McDougall et al., 

2010a et al., 2013; Simon et al., 2012; Stott & Spector, 2011; Teixeira et al., 2012)."Typical" 

indicates that this literature review found that type of approach might be more common for a 

certain level of impairment in research studies. For example, reality orientation may be more 

typically used with more severe impairment such as Alzheimer’s disease. 

  

A number of general guidelines have been proposed to increase the effectiveness of 

cognition and memory training. Teaching guidelines include using: a) short commands; b) 

simple language; c) active declarative tense; d) moderate speech rate; e) many repetitions; f) few 

items at a session (i.e., avoid multi-tasking); g) ancillary props, such as toys or picture booklets; 

and h) accessible written instructions (i.e., use instructions that remain visible) (see Table 5) 

(Bayles, 2003). Helpful tips include using recognition rather than recall, especially for 

participants with more severe cognition impairments, keeping items in the same place, and 

putting notes on the calendar. Researchers have also suggested using positive stimuli (i.e., happy 

faces, positive words) in training, because older adults tend to recall positive information better 

than negative information, an effect that has been referred to as the “positivity effect” (Sakaki, 

Nga, & Mather, 2013).  

 

Table 5 Helpful Tips for Individuals with Alzheimer’s Disease or MCI 

 items in same place 

Mnemonics Typical  Technique that assists with memory 

Reality 

Orientation 

 Typical Repetition of presentation of 

information 

Spaced Retrieval  Typical Repetition of learning at increasing 

spaced intervals 

Aerobics Typical  Exercise 

Walking Typical Typical Exercise 

Classes Typical  Group learning 

Names  Typical Strategies for names 

Directions  Typical Strategies for directions 
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 notes on calendar  

 labels with objects, name cards 

 clocks, wristwatches, and bulletin boards that are large 

 menus for day activities and meals 

 pictures used as labels when reading fails 

 recognition rather than recall 

 short sentences 

 tasks broken up into simple steps 

 place free of distractions to talk 

 card in pocket for important information 

 use positive stimuli (e.g., happy faces, gold stars) 

Note. Adapted from (Bayles, 2003; Bayles, 2013; Camp et al., 1996). 

 

Common instruments to assess the outcome of interventions include the Montreal 

Cognitive Assessment (MOCA), Alzheimer's Disease Assessment Scale-cognitive (ADAS-cog) 

and Mini Mental State Examination (MMSE) (see Table 6) (Bayles, 2013; Nasreddine et al., 

2005; Sheehan, 2012). The questions on these tests involve tasks, such as recalling numbers, 

recalling words or drawing shapes. Some researchers have also developed their own methods to 

assess outcomes, such as calculating scores by tallying the number of remembered items in 

participants’ responses (Ernst et al., 2014; Li et al., 2011). Self-reports may also be used to 

assess intervention outcomes. For example, a self-report may consist of questions that ask 

participants about their memory difficulties and if they think the intervention has helped them (Li 

et al., 2011). 

 

Table 6 Measures used in Cognition Interventions for Older Adults 

Test Abbreviation Description 

Memory Functioning 

Questionnaire  

(MFQ) MFQ asks about difficulties with everyday memory 

functioning such as names or appointments. 

Montreal Cognitive 

Assessment  

(MOCA) Test attempts to recognize cognitive impairment (i.e., 

math, recall of words, etc.). It is used in screening for 
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Note. Adapted from (Bayles, 2013; Berry, West, & Dennehey, 1989; Cummings, 1993; 

Dementia Collaborative Research Centres, 2016; Gilewski, Zelinski, & Schaie, 1990; Graham, 

Cully, Snow, Massman, & Doody, 2004; Hsu & Hua, 2011; Jay, 2013; McDougall et al., 2010b; 

Nasreddine et al., 2005; Pocklington, Gilbody, Manea, & Mcmillan, 2016; Sheehan, 2012; 

Troyer & Rich, 2002). 

MCI. 

Alzheimer's Disease 

Assessment Scale-

cognitive  

(ADAS-cog) Test attempts to screen for Alzheimer’s disease (i.e., 

word recall, name objects, etc.). 

Mini Mental State 

Examination 

(MMSE) Test is often administered across time to recognize 

mental status changes (i.e., word recall, name objects, 

etc.). It is often used for screening for dementia. 

Multifactorial 

Memory 

Questionnaire 

(MMQ) Self-report, self-appraisal of memory. Items include 

general satisfaction with memory, negative feelings 

towards memory, tasks that were forgotten, etc. 

Memory Self-Efficacy 

Questionnaire 

(MSEQ) Self-report measure of memory ability. The test asks 

respondents to predict their performance level for 

memory tasks. 

Direct Assessment of 

Functional Status 

(DAFS) Measurement of  Instrumental Activities of Daily 

Living (IADLs) 

Geriatric Depression 

Scale 

(GDS) Identification of depression in older adults. Some 

researchers are skeptical of the accuracy of the GDS. 

Some older adults may mistakenly attribute symptoms 

to comorbid conditions or aging rather than 

depression. 

Stimulus Recognition 

Assessment 

(SRA) Test if person can identify objects (e.g., photograph of 

someone) 

Prospective and 

Retrospective 

Memory 

Questionnaire 

(PRMQ) Self-report of retrospective and prospective memory 

difficulties 
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 Researchers recommend that people with MCI are an ideal target population for 

interventions (Li et al., 2011). When the cognitive impairment is still mild, it may be easier to 

train the person than when the impairment becomes more severe (i.e., Alzheimer’s disease). 

People with MCI also have a better chance of plasticity than people with more severe conditions 

(Li et al., 2011). Furthermore, it would be advantageous to treat people with MCI, because a 

significant number of people with MCI may progress to Alzheimer’s disease (Li et al., 2011). 

The annual conversion rate of MCI to Alzheimer's disease is approximately 10–15%; and, 

follow-up studies demonstrate that 80% of MCI convert to Alzheimer's disease in about 6 years. 

(Bayles, 2013; Li et al., 2011; Martin et al., 2011). 

 

Examples of Retrospective Interventions 

A memory intervention for older adults was done by Rapp, Brenes, & Marsh (2002) that 

illustrates some of the components that might be incorporated in an intervention. The study 

involved memory enhancement training for community dwelling older adults with MCI and 

consisted of six weekly group meetings. The treatment group attended group classes that 

involved education about memory loss, memory skills training, and relaxation training. The 

control group did not receive treatment (i.e., they were assessed with memory measures and 

given treatment related materials, such as printed materials, at the end of the study). Memory 

skill training for the treatment group involved strategies, such as categorization (e.g., grouping 

information into categories), mnemonic strategies, and cognitive restructuring (i.e., changing 

beliefs about memory). Global cognitive function was measured using the MMSE. Memory 

performance was measured using memory tasks, which included word lists and grocery lists. 

Perception of memory was measured with the Memory Functioning Questionnaire (MFQ), and 

perception of control over memory was measured using the Memory Controllability Inventory. 

Mood was measured using the Profile of Mood States.  

The researchers found that the treatment group had better outcomes than the control 

group, which included significantly better appraisals of their memory at the end of treatment and 

at 6 month follow up. Participants in the treatment group also reported that they had lower 

expectations that they would have future cognitive decline (Rapp et al., 2002). However, there 

were no differences between the groups for memory performance (i.e., memory performance that 
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involved actual recall of stories, words, names, and faces) at post-test. The researchers attributed 

the lack of improvement on memory performance to several factors: a) the average age of their 

sample was older than the average age in many other studies (i.e., the study had an average age 

of 75.1, whereas, other studies might have an average age in the 60’s); b) the study used 

participants who had documented MCI, whereas many other studies used older adults who had 

normal cognition; c) the study sessions were long (i.e., the study had 2 hour sessions, whereas 

many other studies had 1-1.5 hour sessions); and d) there may have been need of more sessions 

or booster sessions.  Although, the study may have not resulted in all of the desired 

improvements to memory performance, the findings are encouraging. The finding of better 

memory appraisal, post intervention, would be germane to researchers’ suggestions that it may 

be as important to target beliefs about memory (i.e., self-efficacy), regardless of actual memory 

ability (McDougall et al., 2010a; Patient Education Center, 2016; Pearman et al., 2014; Smith et 

al., 2016). 

Another example of a study that illustrates the types of components that may be 

incorporated in an intervention was conducted by Kaci, Fairchild, and Scogin (2010). The 

intervention used training over 6 sessions to enhance older adults’ memory. The trainers were 

research graduate students who delivered the memory enhancement program. Participants were 

older adults who were at least 55 years of age and had at least 2 existing memory complaints 

(e.g., difficulties with names of people, names of objects, medication adherence, etc.). The 

treatment group had supplementary social support to teach memory techniques and the control 

group had minimal social support. The treatment group participants were given training about the 

cognition changes of normal aging, the impact of mood on memory, the impact of nutrition on 

memory, mnemonics for names and faces, and arrangement of the environment to optimize recall 

of information. The trainers visited the participants’ homes for the treatment group sessions. The 

treatment group sessions were between 30 minutes and an hour in length. The control group 

participants had telephone calls with the trainers that were limited to 10 minutes and discussed 

the participants’ current status (e.g., how their memory was). Several memory-related measures 

were used for both groups. Perception of memory was measured using the Multifactorial 

Memory Questionnaire (MFQ). Objective measurements of memory were measured using 

memory tasks that included naming faces on photographs and performing a prospective memory 

task (i.e., phoning the researcher). Target complaints that the participants wanted to address were 
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measured with the Target Complaints Methodology (TCM). Subjective measures of memory 

were measured with the MMQ (i.e., MMQ-Contentment scale component). Mood was measured 

using the Positive Affect and Negative Affect Schedule (PANAS).  

The researchers found that the treatment group reported better outcomes than the control 

group, which included: a) more recall of names when being shown faces; b) less misplacement of 

household objects; c) more contentment with their memory; d) fewer memory lapses; e) more 

use of mnemonic strategies; and f) less distress by memory complaints. The researchers thought 

that the better performance by the treatment group than the control group may have been because 

of the training; however, the researchers also mentioned that the better results may have been 

because the participants in the treatment group had more social contact with the trainers than the 

control group did. 

McDougall et al. (2010a) developed workshops that consisted of 8 classes and 4 booster 

sessions for older adults who had normal cognition. The treatment group had memory workshop 

classes and the control group had health promotion workshop classes. The memory workshop 

class incorporated activities that included stress reduction, muscle relaxation, visualization and 

discussion of workshop homework assignments. The memory workshop classes’ topics included 

memory, health, memory strategies (e.g., for IADL), memory beliefs, and aging. The health 

promotion workshop classes’ topics included exercise, spirituality, health, medicine, and weight 

management. In contrast to the memory workshop class, the health promotion workshop class 

did not place emphasis on memory strategies. Cognitive performance was measured with the 

MMSE. Memory self-efficacy was measured with the Memory Self-Efficacy Questionnaire 

(MSEQ). Assessment of ability to function with IADLs was measured with the Direct 

Assessment of Functional Status (DAFS).  

The researchers found that the memory workshop group made greater gains on global 

cognition and had fewer memory complaints in comparison to the health promotion group. Both 

groups generally maintained their performance on the other cognitive measures and IADLs. Both 

groups improved their use of external and internal memory strategies. It is noteworthy, that the 

health promotion group improved their use of strategies because the health promotion group did 

not receive training that emphasized memory strategies. The researchers thought that both groups 

had positive outcomes (i.e., despite having different training) because both groups had mental 

stimulation and social engagement. The researchers also found unexpected ethnic group findings: 
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a) Black and Hispanic participants had greater gains than Caucasians on some memory 

measures; b) gain differences did not occur between the ethnic groups on other measures such as 

memory self-efficacy; and c) minority older adults made the largest gains. The researchers 

indicated that future research should examine why there were differences for the ethnic groups 

(McDougall et al., 2010a). The ethnic group differences are noteworthy, because demographic 

data can be pertinent when examining results of cognition and memory interventions. An 

intervention could involve training that uses instructions or incorporates world knowledge that 

may be subject to cultural differences (e.g., training efficacy may reflect differences in 

schooling, native languages, etc.). 

The previously mentioned three studies illustrate many elements that are common in 

cognition and memory interventions. Generally, there are: a) two groups (i.e., treatment and 

control groups); b) many types of measures that are associated with variables that are related to 

memory (i.e., MMSE, MFQ, Memory Controllability Inventory, Profile of Mood States); c) 

varying format of sessions (e.g., 6 sessions); d) non-standard components in training (e.g., 

components might include memory loss, memory skills training, relaxation training, nutrition or 

mood); and e) wide variation in the format of social contact (i.e., visits to homes, telephone calls, 

group classes, etc.) (Kaci Fairchild & Scogin, 2010; Rapp et al., 2002). 

Some interventions have included extensive use of repetition to help people retain 

information (Camp et al., 1996). Reality orientation is a technique that is used in cognitive 

training that involves continually presenting a participant with information several times a day 

(Camp et al., 1996; Simon et al., 2012). Researchers have used reality orientation to teach 

participants information such as names, dates, times or locations.  

Zanetti et al. (1995) did a study that involved reality orientation in a day hospital in an 

Alzheimer Dementia Care Unit. The participants were residents of the hospital and they had mild 

to moderate cognitive impairment, as determined by the MMSE test (i.e., cognition test scores 

between 11 and 24/30). The treatment group attended 45-minute daily classes (i.e., 5 days per 

week) for a month at a time. The treatment group then had a 5-7 week break after a month of 

training, followed by another month of classes. This pattern of a month of training, followed by a 

5-7 week break occurred over the duration of about a year (i.e., about 8 months +- 4 months). 

The initial classes for the treatment group used reality orientation to teach personal information, 

such as the date, time, location and names of other participants. The subsequent classes for the 
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treatment group used reality orientation to teach general interest topics, such as current events, 

historical events and famous people. Cognition was measured with the MMSE. Affective status 

was measured with the Geriatric Depression Scale (GDS). Functional level was assessed with 

ADL and IADL.  

The treatment group had better cognition outcomes (i.e., the treatment group had an 

increase of .68 and the control group had a decline of 2.58 on MMSE scores). Note that the 

authors mentioned that the yearly decrease in MMSE scores that would normally be expected for 

Alzheimer’s patients was between 1.8 to 4.2 points; therefore, even if MMSE scores remained 

stable, this would have suggested that the treatment was effective. There were no differences 

between the two groups for GDS. The authors explain this by indicating that the GDS may not be 

reliable for people with Alzheimer’s disease, since people with Alzheimer’s disease might not be 

able to recognize their depression (Bayles, 2013; Wister & McPherson, 2014; Zanetti et al., 

1995). Some of the reasons that they might not recognize their depression are: a) they may not be 

aware; b) they may be in denial of depression; or c) depression’s symptoms may overlap with 

other comorbid health conditions’ symptoms.  

Another teaching technique that relies on repetition is the spaced retrieval technique 

(Bayles, 2013; Hawley & Cherry, 2008; Simon et al., 2012). The spaced retrieval technique 

involves the teaching of information, such as names, and having active recall attempts using 

successively longer time intervals. For example, a participant is shown a photograph of a person 

and is told what the person’s name is. The participant is asked again what the person’s name is 

over successively increasing intervals (i.e., 5 seconds, 10 seconds, 20 seconds, 40 seconds, and 

60 seconds). Training sessions for spaced retrieval typically last for 30 minutes, and studies can 

generally range from 6-12 sessions (Hawley & Cherry, 2008; Simon et al., 2012).  

There is a strong rationale for using spaced retrieval to teach people with severe cognitive 

impairments. Spaced retrieval training can be an effective teaching method for making it easier 

for a person with Alzheimer’s disease to learn names (Hawley & Cherry, 2008). Many older 

adults with Alzheimer’s disease may have difficulty remembering their caregiver’s names, which 

may result in negative emotional consequences (Hawley & Cherry, 2008). Therefore, 

interventions to learn names have the potential to improve well-being. Moreover, research 

suggests that caregivers can learn the spaced retrieval technique quickly (i.e., in one or two 

sessions) (Camp et al., 1996). Spaced retrieval has also been used to help teach names of objects 
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that have been forgotten (e.g., a camel), names of new unfamiliar objects (e.g., computer thumb 

drives), nurses’ names, and everyday tasks, such as remembering to look at the calendar each day 

(Camp et al., 1996; Hawley & Cherry, 2008; Simon et al., 2012). Spaced retrieval is 

recommended to be used by staff in long term care homes, because there is a need for teaching 

methods that rely on simplicity and repetition for people who have dementia (Camp et al., 1996; 

Farage et al., 2012). Current estimates for long term care homes indicate that 70% of residents 

have cognitive impairments and 47% of residents have dementia (Hawley & Cherry, 2008). 

Therefore, teaching methods such as spaced retrieval would be useful to implement in nursing 

homes.  

Some studies have also achieved long-term maintenance of learning, using the spaced 

retrieval technique, by using booster sessions (Cherry et al., 2009). In a spaced retrieval 

intervention, Cherry et al. (2009) incorporated booster sessions in a study for learning names of 

faces. Booster sessions occurred 6, 12, and 18 weeks apart. Participants were able to maintain 

name-face associations over a 6-month interval, therefore, the study demonstrated that 

participants were able to retain information with long term results using the spaced retrieval 

technique. 

Researchers have utilized other teaching methods that also rely on simplicity for teaching 

people with cognitive impairments, such as assisting patients with finding their rooms (Feliciano 

& Jay, 2013; Jay, 2013). A common problem in long-term care is that patients with dementia 

have difficulty finding their rooms (i.e., more than two thirds of residents with severe dementia 

have difficulties with wayfinding). Jay (2013) did a study to assist participants with finding their 

rooms. Participants were residents with moderate to severe dementia who lived in long-term care 

facilities. The procedure incorporated: a) Stimulus Recognition Assessment (SRA) (i.e., used 

stimuli to see what was recognized by participants); b) preference assessment (i.e., process to 

determine stimuli that the participant preferred); and c) personalized shadow boxes (i.e., boxes 

that contained stimuli that may be recognized or preferred by participants). The researchers 

wanted to examine if placing personalized shadow boxes that contained recognized and preferred 

items near participants’ rooms assisted with wayfinding. The stimuli that were used to perform 

SRA included the participant’s: a) current photographs; b) young adult photographs; c) middle 

adult photographs; and d) printed names (i.e., written in text format). A preference assessment 

was also done to see what kinds of objects participants preferred (e.g., golf clubs, books, 
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seashells, etc.). The Pleasant Events Schedule for Alzheimer’s Disease Patients (PES-AD) was 

used to assist in determining the participants’ preferences (e.g., books, seashells, necklaces). 

Cognitive impairment was measured with the MMSE. Staff perception and satisfaction (i.e., 

observation of how well personalized shadow boxes worked) was measured with a social validity 

questionnaire that was developed by the researchers.  

The researchers found that stimuli that were best to least recognized were: a) names; b) 

young and middle adult photographs; and c) current photographs. The researchers found by the 

results of the social validity questionnaire that personalized shadowboxes were effective in 

assistance of wayfinding (Jay, 2013). The findings of this study illustrate that interventions need 

to be tailored to the individual, and need to consider the easiest way for participants to learn 

(e.g., consider the recognition and preferences of the individual participant, consider landmarks 

that may be used in the specific context).  

A relatively limited number of interventions have incorporated students in training. The 

Elder Rehab program did a study that utilized students in a cognitive-linguistic intervention for 

people with Alzheimer’s disease (Arkin, 1999; Mahendra & Arkin, 2003). Speech-language 

pathology students were involved in activities that lasted for four years with people who had 

Alzheimer’s disease (i.e., mild to moderate) (Mahendra & Arkin, 2003). Physical activities 

included treadmills, stationary bicycles, and/or community walking. Cognitive training included 

language training, picture description (i.e., naming objects in pictures), car bingo (i.e., naming 

objects during car rides), and story recall. The stage of dementia was measured with the CERAD 

neuropsychological battery (i.e., the MMSE is included in the CERAD). Performance was 

assessed by measures developed by the researchers (i.e., the researchers developed a discourse 

battery of questions that included asking questions about interpreting proverbs, describing 

pictures, etc.). The authors conveyed that the intervention was successful because participants 

were able to maintain or improve performance on tasks (i.e., even maintaining existing 

performance is a success because it would be expected that they would decline over the 4 years). 

The authors indicated that performance maintenance/gains included: a) language processing (i.e., 

interpretation of sayings); b) ability to describe pictures; and c) ability to do exercises (e.g., 

measures of time, distance, or weight) (Arkin, 1999; Mahendra & Arkin, 2003). The strengths of 

this study were: a) cost-effectiveness (i.e., students obtained course credit rather than money); b) 

socialization (i.e., socialization provided reinforcement for healthy behaviour); c) potential use 
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by health care staff; and d) potential replication in other studies (Arkin, 1999; Mahendra & 

Arkin, 2003). The authors also recommend that an approach that utilizes students could lead to a 

reduction of caregiver burden. Caregivers and health professionals may feel frustrated and 

burdened by the support they provide. Research indicates that caregivers often have a high rate 

of depression and health professionals often report frustration in self-reports (Covinsky, 2003; 

Wister & McPherson, 2014). The authors indicated that the students tended to be energetic, 

enthusiastic, and optimistic (Mahendra & Arkin, 2003), which could be beneficial for the well-

being of the people they support, caregivers, and health professionals who tend to be 

overburdened.  

A relatively small number of cognition interventions have incorporated diaries or 

calendars in cognition training. Camp et al. (1996) used the spaced interval technique to teach 

people with Alzheimer’s to use a calendar in a memory intervention. A one day per page 

calendar was developed for participants to use (i.e., earlier developed materials attempted to use 

monthly or weekly calendars, but these were too distracting for participants because there was 

too much information on the page). The one day page calendar may be pertinent for researchers 

who design memory interventions because other researchers may need to consider having limited 

amounts of information on a page (i.e., if there is severe impairment then participants may have 

difficulty processing too much information on a page). The caregiver would put notes on the 

calendar of what the person with Alzheimer’s disease was to do each day. The caregiver used the 

spaced retrieval technique to teach the person with Alzheimer’s disease to look at the calendar. 

Tasks on the calendar included dusting the furniture, helping their daughter with the dishes, and 

reading a book to the grandchildren. Training sessions were 30 to 45 minutes in length. 

Participants were rewarded with coupons to purchase items for compliance with the tasks. 

Cognition was measured using the MMSE (i.e., the MMSE was used for determining the results 

and assessing decline during the study).  

The researchers noted many positive outcomes. Participants were able to perform the 

training strategy (i.e., look at calendar) over a 1-week period, without conscious effort. 

Participants found the calendar to be useful and they often began using the calendar to write 

down their own reminders to suit their own needs (i.e., the participants demonstrated flexibility 

with procedure). The researchers reported numerous anecdotes that indicated that the 

intervention also had benefits to the caregivers themselves. Caregivers experienced: a) reduction 
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of stress; b) increase of optimism; and c) increase of perceived control. This has pragmatic 

importance because widespread teaching of the spaced retrieval technique to caregivers could be 

quite beneficial. Moreover, other researchers have also advocated that it would be beneficial to 

have more wide use of external tools, such as calendars, diaries or notebooks, in research 

interventions (Bayles, 2013; Simon et al., 2012; Stott & Spector, 2011). 

Although a relatively small number of cognition interventions for older adults have 

incorporated diaries in cognitive training (Camp et al., 1996), diaries have been used for other 

populations with cognitive impairments (Aitken et al., 2013; Carpenter, 2001; Ownsworth & 

Mcfarland, 1999). Ownsworth and Mcfarland (1999) examined the use of daily checklists and 

diary training to assist with memory difficulties of middle-aged adults (i.e., the mean age was 

43.1, range was 23-65) with long-term Acquired Brain Injury (ABI). The daily checklist included 

common items that people with ABI may have memory difficulties with (i.e., forgetting names, 

forgetting errands, misplacing items, struggling with language, forgetting to make notes, getting 

distracted, forgetting conversations, repeating task errors, etc.). Participants would put marks on 

a daily checklist to indicate if they had difficulties with any of those items. The diary was also 

used on a daily basis to compensate for memory difficulties (i.e., they would write down what 

they wanted to remember). There were two groups: the first group used the diary only approach, 

and the second group used the diary with self-instructional training. The self-instructional 

training provided guidance for how to make diary entries using strategies (i.e., participants were 

taught to use the acronym WSTC; W-what task to do, S-select strategy, T-try strategy, C-check if 

strategy is working) (Ownsworth & Mcfarland, 1999). Global memory performance was 

measured with the Rivermead Behavioural Memory Test (RBMT) (i.e., RBMT focuses on 

memory abilities required in everyday situations), and the Wechsler Memory Scale-Revised 

(WMS-R) (i.e., WMS-R has emphasis on abilities such as attention, concentration, and memory). 

Memory performance was also measured with self-reports (i.e., the researchers thought that self-

reports might be able to relate to everyday memory difficulties better than standard tests that rely 

on lab tasks).  

The researchers found that the group that had self-instructional training had better 

outcomes than the diary only group. The self-instructional training group: a) made more 

consistent diary entries; b) reported less memory problems; and c) reported better treatment 

efficacy. The researchers advance that the instructional training may have encouraged 
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participants to use the diary, which explains why they had better outcomes than the group that 

only used the diary. The researchers also found that there were interrelationships among the self-

report measures and the standard tests (i.e., RBMT, WMS-R), which suggests that the 

participants were self-aware of their memory deficits and daily functioning. The authors 

concluded that the choice of memory assessment procedures can be guided by the goals of 

understanding the patients’ memory difficulties. These findings were encouraging for the 

purposes of the present study, since the present study incorporated the use of diaries and 

checklists that were based on the participant’s actual daily memory difficulties. 

Researchers suggest that there is a lack of psychological conceptualisation as to why 

diaries work (Aitken et al., 2013). Notwithstanding, researchers have shared possible reasons for 

using diaries (Aitken et al., 2013; Camp et al.; 1996; Carpenter, 2001). Carpenter (2001) 

suggests that when a participant uses a diary this may: a) abate intrusive thoughts (i.e., the 

thoughts are written down so the person can think of something else); b) assist with working 

memory (i.e., written notes can be used in conjunction with memory); c) free up cognitive 

resources (i.e., focus can be on other mental activities after it is written down); and d) create 

more coherent narratives (i.e., reconstruction of fragmented memories, contemplation of causes 

and insights). Moreover, anecdotal evidence about diaries from the research of Camp et al. 

(1996) suggests that the possible benefit is that diaries may be able to assist individuals with 

putting their mind at ease (Camp et al., 1996; Carpenter, 2001).   

 

Other Approaches 

Many of the previous cognition and memory interventions that were discussed involved 

tasks, such as memory recall, memory education, or the spaced retrieval technique (Gross et al., 

2012; Rapp et al., 2002; Simon et al., 2012) that directly relate to global dimensions of memory 

(e.g., attention, concentration, verbal memory) (Ownsworth & Mcfarland, 1999). However, 

cognition and memory interventions can also incorporate other indirect tasks (e.g., mindfulness 

practices, stress reduction, socialization, diet, etc.) that can affect memory (Hyer et al., 2014; Li 

et al., 2011). Authors advance that a more holistic approach (i.e., approach that considers the 

whole person’s needs: mental, physical, and social, etc.) is needed because these indirect tasks 

can impact memory. Moreover, there is a lack of interventions that assist older adults with these 

protective or risk factors for memory impairment (Weih et al., 2007). Holistic interventions may 
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provide an opportunity to include lifestyle factor behaviors. For example, several studies have 

demonstrated that doing aerobic exercise may improve memory and executive function; and, 

exercise may reduce risk for cognitive decline and risk for developing dementia (Teixeira et al., 

2012) (i.e., exercise may be an appropriate choice for incorporating in a holistic intervention for 

memory).  

More recent interventions for cognition and memory involve technology. Repetitive 

Transcranial Magnetic Stimulation (RTMS) has been tested to improve cognitive performance 

for people with Alzheimer’s disease by stimulating the brain with electric currents (Cotelli et al., 

2006). Although some studies report cognitive gains, its potential for practical general use is not 

clear. If there are gains, it is not clear how long the results are maintained for (e.g., interventions 

report different amounts of time that benefits are maintained: 2 weeks, 8 weeks, 3 months) 

(Nardone et al., 2012). In Canada, a course of treatment (i.e., 2-3 weeks) with RTMS is 

expensive and may range from $5,000 to $7,500 (Shimo, 2009), therefore, it is not clear how the 

cost could be covered for wide spread general use (American Psychological Association, 2015). 

Brain fitness computer software is another form of technology that has become popular. 

Brain games may include tasks, such as attending to the computer screen to memorize pictures, 

hitting the keys when certain objects appear, and remembering words that are displayed 

(Chambon et al., 2014). Many brain games have made claims to boost brain power and the 

games have been popular (i.e., in 2009 Americans spent $265 million on brain fitness software) 

(Hyer et al., 2014). However, the effectiveness of brain games is equivocal, and recent literature 

advances that computer brain games have been seen as less effective than was proposed (Hyer et 

al., 2014). For example, recently, a computer-based training intervention that had a sample size 

of 11,430 showed small improvements in mental fitness (Hyer et al., 2014). Another criticism of 

brain games is that computers are not globally available (e.g., in some developing countries 

computer use by older adults is still limited) (Simon et al., 2012). Moreover, brain games may 

not reflect daily life activities (e.g., person may not need to memorize words from a computer 

monitor in daily life) (Kliegel & Bürki, 2012; McDaniel & Bugg, 2012) and some older adults 

may not be comfortable with technology (Caprani et al., 2006). 

Pharmacological treatment has also been used to try to improve cognition and memory 

(Li et al., 2011). There are difficulties with using medication including: a) effectiveness (i.e., 

medication does not work for everyone); b) reactions (e.g., nausea, drowsiness); and c) falling 
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(i.e., people who have cognitive impairments already often have other health conditions that 

require medication and multiple medications are a risk for falling) (Alzheimer's Association, 

2016b; Li et al., 2011; Nardone et al., 2012; Shah & Hajjar, 2012). Furthermore, many research 

articles suggest that pharmacological treatments are ineffective for MCI (Li et al., 2011; Simon 

et al., 2012; Teixeira et al., 2012). However, some research indicates that medication can be 

beneficial for cognition of some people with Alzheimer’s disease (i.e., claims that medication 

slows decline) (Brightfocus.org, 2014). There is variability in the reports of the extent that 

medication can slow progression of decline in Alzheimer’s disease and there are differences in 

the methodology to evaluate medications. For example, there is variability in methods to 

measure progression (i.e., MMSE scores, Quality-Adjusted Life Year (QALY) estimates, 

symptom reduction, etc.) (Mayo Clinic, 2016a; Oremus, 2008; Rountree et al., 2009). 

Notwithstanding the variability, many articles suggest that there can be reduction of progression 

of decline for people who have Alzheimer’s disease of between 6 months and a year (Mayo 

Clinic, 2016a; Rountree et al., 2009). The pharmacological treatments do not work for all people 

with cognitive impairments, the reduction on the progression of decline may have limited effect 

(i.e., less than a year), and over time the medication’s effects usually attenuate (Mayo Clinic, 

2016a). Therefore, non-pharmacological treatments must be considered. 

 

2.5.2 Prospective Memory Research 

Although, prospective memory problems are a significant issue for many older adults 

(e.g., remembering to attend medical appointments, remembering to take medication) (Einstein 

& Mcdaniel, 1990),  much of the cognitive and memory interventions only focus on retrospective 

memory (e.g., episodic memory, semantic memory) and do not discuss prospective memory 

(Brom & Kliegel, 2014; Li et al., 2011; Simon et al., 2012). However, recently there has been an 

increase in the number of prospective memory studies, and during 1996-2000 there were 135 

papers on prospective memory (see Figure 8) (McDaniel & Einstein, 2007).  
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Figure 8. Growth of Prospective Memory Research 

Note. Adapted from (Marsh, Cook, & Hicks, 2006; McDaniel & Einstein, 2007). 

 

The prospective memory research often focuses on discussion of prospective memory 

errors (Lourenço & Maylor, 2015; McDaniel & Einstein, 2007). Many prospective memory 

studies follow a structure that is similar to the following: a) the participant is given a lab 

prospective memory task; b) an interference task is introduced; c) an assessment determines if 

the participant performed the prospective memory task; and d) the authors discuss possible 

explanations of why participants may or may have not had success with the prospective memory 

task (McDaniel & Einstein, 2007). For example, a participant may be given some words that they 

are told to remember (i.e., prospective memory task), they are then given a lexical distractor task, 

such as reading a paragraph (i.e., interference task), and then the researcher assesses if the 

participant was able to successfully remember to say the words.     

 Lourenço and Maylor (2015) did a prospective memory study that illustrates many of the 

elements that are typically found (e.g., the elements include prospective memory tasks, 

interference tasks, distraction, discussion of errors, etc.). Lourenço and Maylor’s study examined 

age-related differences in prospective memory between younger and older adults. They gave 

participants target tasks with interference tasks, and examined if distraction tasks that relate to 

the target tasks affected performance. Participants viewed a computer screen and were told that 

their target task was to click the space bar whenever two identical pictures appeared on the 
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screen. There were also letter strings that appeared on the screen (i.e., the letters appeared 

superimposed on the pictures and served as distraction). The letter strings were either related to 

the picture or the letter strings were not related to the picture. For example, a participant might 

see the picture of an elephant with the word HORSE on it, and this would be a related word 

because they are both animals. In contrast, another participant might see the picture of an 

elephant with an unrelated word such JUICE or a nonsense word such as PGHFIH.  

The researchers found that performance was better for older adults when the pictures had 

related words than if there were words that were not related to the picture. The researchers 

concluded that interference tasks can positively impact performance of older adults’ prospective 

memory, if the interference tasks are related to target tasks. One explanation as to why the 

interference tasks may have positively impacted performance in this research study is because 

the interference task functioned as a primer (i.e., exposure to one stimulus affected the response 

to another stimulus) (Bayles, 2013). Priming is reliant on implicit memory, which is less subject 

to decline (Camp et al., 1996), and research has suggested that priming mechanisms are intact 

during cognitive tasks for people with Alzheimer’s disease (Monti et al., 1997). Therefore, 

priming may be useful for memory interventions. Note, that the distraction of related words (i.e., 

priming) did not have a beneficial effect on the younger adults, and the authors suggest that this 

was because younger adults had more ability to ignore distraction (Lourenço & Maylor, 2015). 

In explaining how prospective memory can fail, it is also important to understand the 

cognitive processes involved in prospective remembering. In this respect, Brom and Kliegel 

(2014) summarized hypothesized phases involved in prospective memory, which included: a) 

intention formation - the prospective intention is formed and encoded; b) intention retention - 

this may involve delay before performing tasks, other ongoing tasks, and continuous rehearsal of 

the intended actions in working memory; c) intention initiation; and d) intention execution - the 

intention is successfully executed. Prospective memory is complex, and is affected by several 

components that include time, events, activities, distractions, and multi-tasking; therefore, at any 

of Brom and Kliegel’s hypothesized phases, memory can fail. For example, a person may decide 

they are going to call a friend on the phone (i.e., intention formation), but then they get distracted 

when someone knocks on the door (i.e., intention retention difficulties), which results in 

forgetting to call the friend. Researchers have indicated that older adults have more difficulty 

with memory tasks when there is distraction (Smith et al., 2016). Moreover, it is not uncommon 
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for an older adult with a cognitive impairment to suffer from fatigue or stress (McDaniel & 

Einstein, 2007), which could cause a person to be distracted and make it even more difficult to 

manage their processing for prospective memory. 

There are a wide variety of theories for how prospective memory may work (McDaniel & 

Einstein, 2007). Some of the theories include: a) Preparatory Attention and Memory (PAM) (i.e., 

there is a monitoring process at work that involves constant checks for an event to occur); b) 

reflexive-associative explanation (i.e., the monitoring process does not constantly check for an 

event, rather there is an association of the target cue and the intended action); and c) the multi-

process model (i.e., there are multiple processes that involve monitoring, cues, etc.). The 

researchers conduct research that involves performing lab tasks to garner support for their 

theories (McDaniel & Einstein, 2007). For example, participants may be asked to perform lexical 

decision tasks (e.g., ask if strings of letters form words), and the researcher measures speed of 

responses. If the speed of responses are performed slowly this may be because there was 

monitoring involved and researchers may suggest that this supports their theory about 

monitoring. Another way that researchers garner support for their theories is by discussing 

pragmatic events. For example, a prospective memory task may involve buying milk. A person is 

not going to constantly think about buying milk all day (i.e., constant monitoring), rather the 

person may wait for the cue of seeing the store to think about milk.  

Technology is available to assist people with prospective memory (e.g., electronic tools 

that provide reminders using timers, clocks, smart phones, voice recorders) (B Independent, 

2016; Brainline, 2016). Certainly, many people make use of features, such as reminders, on 

iPhones, desktop software, or low technology solutions, such as wall calendars. However, it is 

often difficult to find empirical data for many of the tools that people are using.  

Although there are few studies that provide empirical data to support the electronic 

memory tools that people are using, Caprani et al. (2006) did a review of external tools and 

found that generally the tools improved people’s performance. The studies in their review appear 

to show patterns in how electronic tools are measured for success, which include: a) comparing 

performance of a task at baseline and after using the tool; b) comparing performance of a task 

using different electronic tools; or c) gathering self-report data from participants on their 

evaluation of the tools.  

Although, they found that the tools were generally effective for assisting with tasks, they 
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found that the tools had limitations. Tools were often only appropriate for earlier stages of 

cognitive impairment and were limited in features. For example, tools might have features for 

only retrospective or prospective memory, rather than incorporating features for both types of 

memory. For example, prospective memory tools might only have features for event based or 

time based tasks, but may not have options for both. Furthermore, there were limitations in terms 

of technology, such as: a) the display may be small (e.g., smart watches, iPhones); b) the number 

of messages may be limited (e.g., reminder clock with 5 message limit); and c) lack of expertise 

(e.g., it may be difficult for person with cognitive impairment to use the tool) (B Independent, 

2016; Brainline, 2016; Caprani et al., 2006). Although technology has the potential to assist with 

memory, there may need to be more work to address the limitations of technology designs to suit 

the needs of older adults (Farage et al., 2012). 

 

2.5.3 Checklist Research 

Checklists are lists of items that serve as reminders of tasks to be performed. Checklists 

have been used to assist professionals with performing future tasks (Ely, Graber, & Croskerry, 

2011; Hilton, 2004). Researchers began incorporating checklists in studies in an attempt to 

understand their utility to avoid errors of forgetting to do tasks for pilots (e.g., checklists for 

takeoff, flight, landing, and after landing) (Schamel, 2012). More recently, physicians have used 

checklists (e.g., items may include confirming patient identities, patient allergies, and safety 

tasks). Many businesses also already routinely use checklists (Hilton, 2004). For example, auto-

shops use checklists to diagnose car problems, and technicians use checklists to perform house 

maintenance.  

There are checklists that are available for older adults (e.g., checklists for home-safety, 

fall prevention, etc.) (Kercher & Rubenstien, 2002; MetLife Foundation, 2005). However, this 

literature review was not able to find research that provided empirical data for checklists used by 

older adults. It is also not clear how many older adults actually use checklists. Moreover, some 

checklists for older adults may lack readability (i.e., complex sentences), which may make it 

difficult for older adults with cognitive difficulties to use (Kercher & Rubenstien, 2002). 

Although, research that provides empirical data for checklists is limited to few areas, 

there is empirical data that is available for checklists that are used by the medical community. 

Research for medical checklists has generally suggested that checklists are effective; however, 
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there can sometimes be difficulty with corroborating empirical support, and anecdotal evidence 

suggests that there is often difficulty with compliance (Anthes, 2015; Lyons, & Popejoy, 2014; 

Winters et al., 2009). Lyons and Popejoy (2014) did a meta-analyses to investigate data to 

support the use of checklists for surgical safety. They examined medical checklists in 19 studies. 

They found that checklists have reported positive effects on teamwork, communication, 

morbidity, mortality, and safety (Lyons & Popejoy, 2014). The research of Anthes (2015) also 

provides support for medical checklists. During 2007-2008, eight hospitals used pre-surgery 

checklists, and Anthes (2015) notes that because checklists were introduced, this resulted in the 

number of cases of infections during surgery dropping by one-third, and the death rates in 

surgery dropping by almost half. However, Anthes (2015) also indicates that the findings have 

been difficult to replicate, and it is not always easy to corroborate empirical support for 

checklists. For example, a research study with checklists may have positive results, but it may be 

difficult to replicate the study at another hospital because staff compliance may be low (Anthes, 

2015). Another problem is that checklist research may not have a control group or 

randomization; therefore, it may be difficult to determine what would have happened without the 

checklists (Anthes, 2015). Moreover, in many scenarios it may not be ethical to put people in a 

control group because of health considerations (Liamputtong, 2013).  

Researchers that have asked for feedback from medical staff on the use of checklists 

indicate that when checklists do not work in practice, it can be because staff have negative 

attitudes towards using checklists, and checklists may be viewed as distracting and not needed 

(Anthes, 2015; Winters et al., 2009). Since, compliance may be an issue, this suggests that in 

order for checklists to be successfully implemented, checklists should be simple to use, and 

thoroughly explained (i.e., how to use it, why it is being used, what are the benefits, etc.). 

Researchers suggest that a recommended strategy is for the leaders of an organisation who want 

to use checklists explain the use of checklists and why it should be used (Anthes, 2015). 

 

2.5.4 Other Research Related to Cognition and Memory 

There are many other factors that are discussed in memory research. An important factor 

that relates to cognition and memory is age. Generally, the prospective memory studies have 

found that in laboratory conditions, younger adults perform better than older adults; however, 

outside of the laboratory older adults sometimes outperform younger adults (Caprani et al., 2006; 
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McDaniel & Einstein, 2007). In a lab experiment, older adults may be required to remember 

words while multitasking; and, in a real-world experiment, an older adult may be required to 

send postcards to the researcher. In the real-world, the older adult may be able to use strategies, 

such as writing on the calendar, as a reminder to send post cards. In the lab experiment, an older 

adult may be more limited by what strategies can be used (e.g., they may be only able to rely on 

short-term memory). Therefore, one possible explanation for the inconsistent results is that in the 

real world older adults can use more strategies to remember (McDaniel & Einstein, 2007). 

Meanwhile, the literature generally supports that younger adults usually perform better than 

older adults with retrospective memory (Kvavilashvili et al., 2009; Luo & Craik, 2009).  

Metamemory is a type of metacognition that involves awareness, strategies, and self-

monitoring for memory (Halamish, Mcgillivray, & Castel, 2011; McDaniel & Einstein, 2007; 

Shaked et al., 2014). Older adults need awareness of their memory abilities and limitations, in 

order to use strategies. For example, a person who tends to forget names may have a strategy to 

write names in a pocket notebook. Older adults may also need to use self-monitoring to perform 

behaviors that are necessary to assist with memory. For example, at a large social event, an older 

adult may be introduced to new people, so the older adult could bring a pocket notebook to help 

to remember to write down names. The older adult would need to be aware that they may have 

more difficulty learning names at a large social event, and the pocket notebook might serve as a 

reminder to perform self-monitoring. 

Researchers have investigated metamemory of older adults, and some studies suggest that 

older adults are sometimes overconfident and predict that they will remember more than they 

actually do, and other studies suggest that older adults are aware of what they will forget 

(Halamish et al., 2011; McDaniel & Einstein, 2007; Shaked et al., 2014). One explanation for the 

inconsistent results is that studies are using different methodologies. For example, older and 

younger adults may be provided with word lists, given interference tasks, and then be asked to 

predict if they will remember or forget words from the lists (McDaniel & Einstein, 2007; Shaked 

et al., 2014). Alternatively, one study may ask someone what they think they will forget before 

they get the list, whereas another study may ask what they think they will forget after they had 

the interference task. Therefore, the findings of older adults’ metamemory may be different 

because of the methodology. Shaked et al. (2014) suggests that knowledge of one’s memory 

abilities is often impaired in individuals with Alzheimer’s disease. Inadequate metamemory 
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could have significant consequences for health outcomes, such as the likelihood of seeking 

treatment, accepting at-home assistance, maintaining capacity to make health care decisions or 

managing medications (Shaked et al., 2014). Therefore, improvement of metamemory should be 

an important consideration for cognitive interventions. 

Besides age, education is frequently discussed in relation to cognition and memory 

(Alley, Suthers, & Crimmins, 2007; Waldstein, 2000). Although, education level usually has had 

a positive association with cognition level, there are some contradictory findings and the reasons 

for the association are not entirely clear. Articles state that education level is associated with a 

lower incidence of dementia (Sharrett, 2012), and generally speaking, education is also usually 

associated with cognitive performance (e.g., MMSE scores) (Alley et al., 2007; Dementia Care 

Notes, 2017). However, the association of education with cognitive decline is less clear, because 

not all studies report that education is associated with cognitive decline (Alley et al., 2007; 

Sharrett, 2012).  

The contradictory findings for education may be explained by studies utilizing different 

methods, measurements, and samples (Alley et al., 2007; Sharrett, 2012). Cognitive performance 

may be measured by scores on cognitive tests, whereas, cognitive decline may be measured by 

change in performance scores beyond a specific threshold. Measurement of decline is affected by 

factors that vary among studies such as: a) assessment of performance (i.e., participant’s age, 

time interval of measurements, number of time points for measurements); b) measurement of 

education; and c) study samples (i.e., the sample’s geographic location, cognition level, high or 

low baseline cognitive scores) (Alley et al., 2007; Sharrett, 2012). Moreover, decline might not 

necessarily be easy to define; for example, decline in working memory and verbal memory might 

not occur at same rate and may be measured differently by different researchers (Alley, Suthers, 

& Crimmins, 2007).  

There are several possible explanations for why education may be associated with 

cognition level (Alley et al., 2007; Sharrett, 2012). Education may improve: a) cultural 

competency (i.e., there may be social, linguistic and health care benefits); b) skills (e.g., reading, 

math, reasoning, test-taking abilities, crystallized intelligence, and fluid intelligence); and c) 

opportunities for cognitive stimulation (i.e., activities, tasks). Enriched environments that 

education may provide might also have neurological implications (i.e., number of synapses) 

(Alley et al., 2007). 
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Other variables that may be useful to consider for cognition level include health related or 

lifestyle related variables. Many diseases are associated with cognition level (e.g. cardiovascular 

disease, pulmonary disease, hypertension, diabetes) (Alley et al., 2007; Sharrett, 2012; 

Waldstein, 2000). Lifestyle behaviors may also impact cognition level, such as smoking, alcohol 

use, drug use, diet and exercise; and, these lifestyle behaviors are also often associated with 

variables such as education and socio-economic status. Since many behaviors are strongly 

associated with education, some researchers suggest that it may not be easy to determine if it is 

education or other activities that impact cognition (Alley et al., 2007; Sharrett, 2012). Therefore, 

cognition and memory interventions might consider gathering a variety of demographic data 

such as age, education, occupational status, activity level and health (Waldstein, 2000). 

 

2.6 Gaps in the Literature 

2.6.1 Memory Interventions 

Several authors have proposed that the general assumption that interventions will transfer 

to daily living is misguided (Gross et al., 2012; Kliegel & Bürki, 2012; McDaniel & Bugg, 

2012). After interventions have ended, the practical significance of cognition training is often not 

firmly established. It does not have intuitive appeal or face validity that doing a few cognitive 

tasks would have benefits for everyday tasks that are dissimilar. For example, confrontation 

naming, a typical approach in memory studies, may involve a participant indicating that a picture 

is a lion, and this does not correspond with daily life activities, such as remembering to take 

medication or remembering where one’s room is. Another example of a type of activity that is 

equivocal as to whether or not it transfers to daily life activities is remembering names. Although 

studies may find that in the lab there appears to be success with teaching names (Hawley & 

Cherry, 2008; Simon et al., 2012), in daily life an older adult may meet someone in a noisy place 

where there are distractions and there may be more difficulty attending to someone’s name 

(McDaniel & Bugg, 2012; Tun, Williams, Small, & Hafter, 2012).  

Authors also suggest that the approaches in the interventions may not directly correspond 

to the goals that are needed for a person with a cognitive impairment (Simon et al., 2012). 

Simon, Yokomizo, and Bottino (2012) summarize categories of goals for needs which include: a) 

cognitive training (train strategies and skills to optimize current cognitive functions); b) 

cognitive rehabilitation and restoration (address specific activities of daily life and previous 
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levels of functionality); and c) compensation (work best with current abilities). These categories 

of needs obviously have pragmatic importance. Notwithstanding the pragmatic importance, 

many of the interventions do not explain how their study would help the person with needs, such 

as rehabilitation or compensation in daily living (Gross et al., 2012; Kliegel & Bürki, 2012; 

McDaniel & Bugg, 2012). Personal goals of the participants that may directly relate to the 

participant’s needs are often not directly stated in interventions. A recommendation is for 

interventions to be tailor-made for individuals that incorporate the actual difficulties that a 

person is having (e.g., remembering directions to the store or how to do finances) (Kliegel & 

Bürki, 2012; McDaniel & Bugg, 2012; Ownsworth & Mcfarland, 1999). Moreover, there is 

much variation in the progression of decline; some people may have difficulty with remembering 

what they did last week, other people may forget what was taught to them 10 minutes ago. 

Therefore, the interventions need to be tailored to the needs of the participant (Alzheimer's 

Association, 2016a; Bayles, 2013; Li et al., 2011). 

It has also been recommended to include more use of homework assignments (McDaniel 

& Bugg, 2012). Older adults need practice to learn (Farage et al., 2012), and homework 

assignments could assist with providing more practice. It has also been recommended to use 

experiences that may be more personally relevant in interventions, such as current events and 

movies (McDaniel & Bugg, 2012). Personally relevant experiences may also make the 

intervention more engaging and provide transferability to daily life activities.  

Another limitation of the existing literature is that it is sometimes not clear how 

interventions correspond with current memory theories. For example, it may not be clear that the 

activities of the intervention address limitations of working memory (Gross et al., 2012; Kliegel 

& Bürki, 2012; McDaniel & Bugg, 2012; Oberauer, 2001). It would be expected that 

interventions would have an emphasis on keeping information available and using the simplest 

instructions for considerations to working memory (i.e., working memory has limited capacity 

and is one of the first areas of memory to decline). With the exception of interventions that 

incorporate the spaced retrieval technique, reality orientation, or SRA (i.e., which have employed 

simple instructions), many approaches do not directly address the difficulties of working 

memory (i.e., number of items available, time that it is available). Some computer brain games 

may be too complex for people with Alzheimer’s disease. For example, many computer brain 

games have many items on the screen, and information may only appear for a few seconds (i.e., 
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participant is expected to memorize it). It may be useful to have options in computer brain games 

to have easier levels of games for older adults (Andiel & Liu, 1995; Oberauer, 2001; Shao, 

Mang, Li, Wang, Deng, & Xu, 2015). Guidelines for computer interface designs for older adults 

include flexibility for visual display size, minimization of content on screen, options for 

repetition, and avoidance of elaborate backgrounds (Farage et al., 2012). However, many of 

these guidelines are often not incorporated in computer brain games and many of the computer 

brain games are too complex for someone with MCI or Alzheimer’s disease (Hadhazy, 2009). 

There are many helpful tips for teaching older adults such as labelling items, using large 

pictures in teaching, and using calendars (Camp et al., 1996). Although these teaching tips have 

intuitive appeal, they are absent from many of the cognitive interventions (Camp et al., 1996). 

Authors, such as Bayles (2013), suggest that step-by-step instructions that incorporate many of 

the memory strategy tips and guidelines are needed to assist with breaking up the day of people 

with cognitive impairments (see Table 7), however, step-by-step instructions to make using 

memory easier are usually absent from interventions.  

 

Table 7 Example of Day Plan for Person with Cognitive Impairment 

Time Task 

9:00 Get newspaper 

10:00 Haircut at Sam’s Barber Shop 

11:00 Grocery store for milk 

12:00 Lunch (egg salad sandwich and tomato soup) 

1:00 Rest 

4:00 Walk in the neighbourhood 

6:00 Dinner (chicken and rice) 

Evening Watch TV at home 

Note. Adapted from (Bayles, 2013). 

 

2.6.2 Prospective Memory Research 

There is limited prospective memory research that is available (McDaniel & Einstein, 

2007) and prospective memory tasks are often not included in cognition and memory 

interventions (Li et al., 2011; Simon et al., 2012). Moreover, much of the prospective memory 
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research that is available pertains to lab tasks, and the lab is not like the real world (McDaniel & 

Einstein, 2007). For example, in a lab, participants may be asked to hold a stack of cards at a 

specified session (i.e., prospective memory target task), while watching a movie (i.e., movie is 

interference task) (McDaniel & Einstein, 2007). This does not correspond to what a person does 

in daily life. In real life there are unexpected events (e.g., unexpected phone calls), planning 

(e.g., planning for a dinner party over a week), and the execution of tasks are often postponed 

(e.g., car maintenance next month). Although tools are being used by some people in daily life 

(e.g., iPhones) to perform prospective memory tasks, there is limited empirical data to support 

their effectiveness (Brainline, 2016; Caprani et al., 2006; McDaniel & Einstein, 2007). 

 

2.6.3 Checklist Research 

Although researchers have stated that prospective memory is complex and there are many 

ways that there can be failure (McDaniel & Einstein, 2007), they usually have not provided step-

by-step instructions to assist people with prospective memory (i.e., the person has to come up 

with their own plan for cues or time of events) (Bayles, 2013). Perhaps checklists have been 

overlooked as an approach to assist people with prospective memory tasks. Theoretically, 

checklists should be able to make it easier for people to remember to do tasks and not make 

errors (Dewey, 2011; Oberauer, 2001), given the limitations of working memory which imply 

that focusing on fewer items would help (i.e., one checklist item at a time) (Dewey, 2011). 

Although the literature suggests that checklists can be useful, the research is limited to 

few areas (e.g., medical, aviation) (Anthes, 2015; Ely et al., 2011; Kercher & Rubenstien, 2002; 

Lyons & Popejoy, 2014; MetLife Foundation, 2005). Although medical checklists are now used, 

there is a paucity of technical instructions for developing medical checklists (Hales, Terblanche, 

Fowler, & Sibbald, 2008). Generally, the medical checklists are developed by expert panels (i.e., 

nurses, physicians, or other health professionals) or by using guidelines (e.g., use of guidelines 

that other organizations have used). Furthermore, standard ways to develop checklists for the 

public do not exist (Hales et al., 2008), therefore, people may not know how to develop their 

own checklist. 

 

2.6.4 Age-related Differences for Cognition and Memory Research 

Researchers have provided information about what they think older adults are forgetting 
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(e.g., keys, wallet, names) (American Psychological Association, 2016a). However, there is a 

lack of empirical data that substantiates what is being forgotten (e.g., data is absent on the 

prevalence of forgetting keys, number of items forgotten in a week, events that are most 

important for older adults to remember, etc.). Empirical data that delineates what older adults are 

forgetting would be useful to have a better understanding of what to incorporate in interventions 

and to assist with older adults’ metamemory (Halamish et al., 2011; McDaniel & Einstein, 2007; 

Shaked et al., 2014).  

The literature on aging often focuses on decline (e.g., memory decline) that may occur 

during aging. However, some abilities, such as crystallized thinking, may improve in aging. 

Cattel (1963) defined two broad cognitive domains that are used to solve problems: fluid 

intelligence and crystallized intelligence. The difference between fluid intelligence and 

crystallized intelligence is that fluid intelligence is independent of any knowledge from the past 

(e.g., solving a new puzzle), whereas crystallized intelligence captures knowledge from the past 

(e.g., verbal knowledge is comprised of words that have been learned during years of 

experiences) (Cattell, 1963; Zimprich, Allemand, & Dellenbach, 2009). Older adults’ 

crystallized thinking can improve with age, because older adults have years of experience. Many 

famous inventors or scientists, such as Albert Einstein, have exemplified the concept of 

crystallized thinking. Albert Einstein took several years to develop his theory of relativity and 

many of the ideas that he used were based on his past experiences (Norton, 2007; Vicphysics, 

2015). For example, his experiences of riding a train gave him knowledge of motion, and he used 

analogies of riding trains to explain some of his theories. Moreover, many of his insights 

occurred while he talked to friends and reflected on past experiences. Research suggests that 

crystallized thinking can be fostered by interests (Cattell, 1963; Zimprich et al., 2009), therefore, 

it may be beneficial to allow participants to share their own interests when determining 

personally relevant goals in interventions. Many of the tasks in cognition and memory 

interventions (e.g., standard cognition tests, story recall, drawing shapes) have more of an 

emphasis on fluid intelligence skills, rather than crystallized thinking skills. Perhaps giving 

participants an opportunity to utilize their own goals (e.g., the goal of developing a checklist to 

assist with gardening) would give participants an opportunity to use prior experiences and utilize 

crystallized thinking (e.g., years of experience of success and difficulties with planting gardens 

could contribute to their ability to develop a checklist). 
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Chapter 3: Rationale and Objectives 

3.1 Overview 

This study takes into consideration many of the research gaps that were identified in the 

literature review. The approach of this study incorporates considerations to: a) transferability 

(i.e., tasks that correspond to daily life activities); b) types of memory (i.e., retrospective and 

prospective events are addressed); and c) researchers' recommendations (i.e., incorporation of 

activities that involve homework, calendars, and reminders).  

Specifically, the memory intervention examined in the present study included: a) diaries, 

because diaries have been successfully utilized in other studies for assistance with recent events 

(i.e., episodic memory) (Aitken et al., 2013; Carpenter, 2001; Ownsworth & Mcfarland, 1999); 

b) checklists, because checklists have been used successfully for assisting people with doing 

memory related tasks (Anthes, 2015; Ely et al., 2011). A checklist may also assist with reducing 

the amount of information that needs to be focused on at a time in order to assist with working 

memory (i.e., focus on one checklist item at a time); and c) having participants identify their own 

goals, because researchers recommend that cognition and memory interventions need to be 

tailored to the needs of participants (Ownsworth & Mcfarland, 1999).  

 

3.2 Pilot Study 

A pilot study was conducted over the summer of 2015 to obtain results that could be used 

to develop methods for the present study. The pilot study examined memory recall of recent 

daily social events. Recent daily social events included any social contact such as talking to a 

health care provider or talking on the phone to a friend. The rationale for using recent daily 

social events was for: a) simplifying the intervention (i.e., consider only one type of event); b) 

addressing episodic memory (i.e., recent events are one of the first areas of memory to have 

decline) (Nilsson, 2003); and c) addressing commonly reported problems (i.e., the literature 

indicates that common memory difficulties involve social events; memory difficulties that may 

relate to social events may include forgetting names, forgetting conversations, or forgetting visits 

from friends and family) (Cherry et al., 2009).  

 

The objectives of the pilot study were to: 

1. examine the feasibility of the intervention (e.g., ease of use of materials provided); and 
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2. to gain preliminary evidence of the intervention’s impact on memory recall of recent 

daily social events in older adults. 

 

This study involved an experimental design, whereby participants were randomly assigned to 

one of two groups. The study involved an intervention (training) group that used the Checklist 

and Diary Method to assist with memory recall of daily social events, and a control group that 

used their own strategies for memory recall of daily social events. The primary outcome measure 

was memory recall of social events.  

Twelve older adults participated in the pilot study. There were 7 participants in the 

training group and 5 participants in the control group. The pilot study did not use a standard 

cognition test (e.g., MOCA) to assess level of cognition, however, it is likely that most of the 

participants had normal cognition (i.e., the researcher thought that a few participants may have 

had MCI based on his observations of how easily they understood instructions and how they 

performed on Memory Recall test). 

The procedure consisted of: a) a pre-intervention session; b) a seven day period of 

independent memory training; and c) a post-intervention session (see Figure 9). The pre-

intervention session involved a test that measured recall of daily social events from the previous 

week. There were 7 days between the pre-intervention and post-intervention sessions. During the 

seven days, the intervention group performed daily memory tasks using the Checklist and Diary 

Method, whereas, the control group used their own strategies for remembering social events that 

they were involved in during the week. The post-intervention session involved the same test as 

the pre-intervention session that measured recall of social events from the previous week.  
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Figure 9. Pilot Study – Overview 

Note. The pre-intervention session included a demographics questionnaire, followed by a 

Memory Recall test for recent daily social events. During the 7 days between the sessions: a) the 

intervention group followed the Checklist and Diary Method for social events; and b) the control 

group followed their own memory strategies. The post-intervention session included the Memory 

Recall test for recent daily social events that was used in the pre-intervention session. The 

participant also provided feedback on the study. Note that, although the participants had kept 

diaries during the week, the Memory Recall test for the pilot study was not "open book", and 

they had to rely on their memory to remember events and write them down on the Memory 

Recall test. 

 

A Checklist and Diary form was used for each day (i.e., for each of the 7 days between 

the sessions). The diary for each day included detailed descriptions of what participants wanted 

to remember from social events that they were involved in during the day. The content of social 

events that were important for the participant to remember was at the discretion of the 

participant. There were checklist items to review the diaries from each day (see Figure 10). The 

rationale was that reading the diary entries might improve memory recall of social events. 
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Figure 10. Pilot Study – Checklist and Diary Method 

Note. Above is a fictitious example of the Checklist and Diary Method for a participant. The 

example shows that the participant has checked off that the morning, afternoon, and evening 

tasks have been done. The participant has recorded that there was social contact with friends who 

are named Brenda and Joey. 

 

The Memory Recall tests were scored based on the number of items recalled, which 

included recall of names (i.e., number of names recalled), events (i.e., number of events recalled 

such as shopping or curling with a friend), and words (i.e., the number of words used in recall). 

The results showed that the intervention group had greater gains than the control group did 

between their post-intervention Memory Recall test scores in comparison to their pre-

intervention Memory Recall test scores (see Table 8). The participants’ feedback questionnaires 

reported positive ratings for questions regarding the ease of the study, and the utility to assist 

with memory. The positive ratings on the feedback questionnaires were higher for the 

intervention group, which suggests that the participants preferred using the Checklist and Diary 
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Method, rather than having to come up with their own strategies for memory.  
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Table 8 Pilot Study Results – Memory Recall Test Scores 

                                                    

     
  

                    

 

Training 

(n=7) 
                    

 

Control (n=5)                     

                          

 

Pre-
intervention 

 

Post-
intervention 

 

Difference 
(post-pre) 

 

T-test   

 

Pre-intervention 

 

Post-
intervention 

 

Difference 
(post-pre) 

 

T-test   

                            Mean SD   Mean SD   Mean SD   df t p   Mean SD   Mean SD   Mean SD   df t p 

                          Events 6.57 3.55 

 

14.71 11.83 

 

8.14 9.32 

 

6 2.31* 0.03 

 

16.00 5.48 

 

17.80 7.50 

 

1.80 7.73 

 

4 0.52 0.32 

Names 7.29 6.40 

 

17.00 14.24 

 

9.71 10.29 

 

6 2.50* 0.02 

 

20.40 12.16 

 

20.60 11.55 

 

0.20 9.20 

 

4 0.05 0.48 

Words 44.86 30.12 

 

91.29 65.58 

 

46.43 43.53 

 

6 2.82* 0.02 

 

102.20 28.66 

 

110.80 37.84 

 

8.60 26.34 

 

4 0.73 0.25 

                                                    

 

 

Note. Scores were calculated for the 3 measures (events, names, words) in the pre-intervention and the post-intervention sessions and a 

difference score was derived.  
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There were other noteworthy observations. Participants in the intervention group were 

more likely than the control group to provide more events on their Memory Recall test in which 

they indicated the date it occurred on, and they also were more likely to list the events sorted by 

date. During the post-intervention written test, the intervention group wrote the Memory Recall 

test at a quicker pace with less pauses than the control group. That is, it was common for a 

participant in the intervention group to write continuously during the test, without having to stop 

to think, whereas it was common for a participant in the control group to stop several times to 

think. These observations provide additional support that there were performance differences 

because of the Checklist and Diary Method that the intervention group had been using during the 

intervention.  

Feedback from the participants was very positive about the study, however, several 

participants in the control group mentioned that they wish they could have used the memory tool 

(i.e., Checklist and Diary Method) that the training group received, rather than just using their 

own strategies.  

In sum, that the training group had more benefit than the control group was supported by: 

a) empirical data (e.g., better memory recall scores); b) observational data (e.g., faster writing of 

recall tests); and c) feedback (e.g., participants in the control group wished that they could have 

had the memory tool as well, and the training group had better feedback about the study). 

 

 

3.3 Objectives of the Present Study 

The present study builds upon the pilot study to: a) include a larger sample; b) include 

participants with MCI; and c) allow participants to choose their own goals. The objectives of this 

study were to examine if a Simple Memory Tool would: 

1. assist with daily life memory performance and goal attainment of older adults; and, 

2. have a different effect for individuals with normal cognition or MCI. 

 

3.4 Research Hypotheses 

The hypotheses were that there would be: 

1. session improvement: 
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There would be improved performance from session to session for: a) memory recall 

of daily events; b) prospective and retrospective memory; c) and goal attainment.  

2. group performance differences: 

There would be better performance for participants with normal cognition than 

participants with MCI for: a) memory recall of daily events; b) prospective and 

retrospective memory; c) and goal attainment.  

3. group gains differences: 

There would be greater gains in performance for participants with normal cognition 

than participants with MCI from session to session for: a) memory recall of daily 

events; b) prospective and retrospective memory; c) and goal attainment. 

 

The rationale for the hypothesis that there would be session improvement was that 

participants would have more experience (i.e., practice and repetition) with the memory tool 

from session to session (Farage et al., 2012). The rationale for the hypothesis that participants 

with normal cognition would perform better than participants with MCI was because participants 

with normal cognition would have greater cognitive ability than participants with MCI, even 

before the start of the intervention. The rationale for why participants with normal cognition 

were expected to have greater performance gains than participants with MCI was that 

participants with normal cognition may have more ability to improve their performance, set 

goals, plan activities, and solve problems (i.e., overcome obstacles that occur during goal 

attainment), when performing memory related tasks. Moreover, researchers have suggested that 

when there is a limited number of sessions and there are participants with cognitive impairments, 

there is more likelihood that the participants with better cognition will have greater improvement 

in performance and have more cognitive plasticity (Li et al., 2011; Rapp et al., 2002; Simon et 

al., 2012). 

If the Simple Memory Tool was found to assist with memory performance and goal 

attainment, then it could possibly serve as a tool to assist with the memory of older adults in their 

daily lives. If the Simple Memory Tool was found to assist older adults with different cognition 

levels (i.e., normal cognition or MCI), then the Simple Memory Tool may be germane to wide 

spread general use. Moreover, if the Simple Memory Tool were found to provide assistance for 
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people with MCI, then the intervention has addressed the researchers’ recommendations to 

provide interventions that are suitable for population samples that include MCI (Li et al., 2011).  
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Chapter 4: Methods 

4.1 Research Design and Procedure 

This study utilized a mixed design with cognition (normal, MCI) as the between-subjects 

factor and session (session number) as the within-subjects factor (see Figure 11). There were 2 

groups in the study (normal cognition and MCI) because other memory related studies have 

considered these two groups (Li et al., 2011). In the present study, there was no control group 

that did not have the memory tool, unlike the pilot study that included a control group that did 

not have the Checklist and Diary Method. Based on the feedback from control group participants 

in the pilot study, it was thought unethical to withhold the intervention from participants. As 

such, the present study allowed both groups to use the memory tool. 

The dependent variables were: 1) memory performance (i.e., Memory Recall test and 

prospective/retrospective memory); and 2) goal attainment (i.e., participant’s achievement of 

goals). Participant feedback about the usefulness of the intervention was also gathered to assist 

with developing future memory interventions. Participants were classified into the normal 

cognition versus MCI groups using the Montreal Cognitive Assessment (MOCA), a standardized 

tool that is commonly used to screen individuals for MCI (see Measures section for further 

details).  

 

 

 

Figure 11. Present Study – Factors and Variables 

Note. The sessions occurred 3 times over 3 weeks.  
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4.2 Sample 

The sample consisted of older adults aged 55 or older. Participants were recruited from 

the Centre on Aging participant database (Centre on Aging, 2015). Individuals who are in the 

Centre on Aging participant database have given their consent to be contacted by researchers 

about their willingness to participate in specific research projects.   

A total of 36 participants were initially enrolled in the study (see Figure 12). There were 

30 participants that completed session 2 with the researcher. An additional 2 participants did not 

complete session 3. The reasons for participants withdrawing from the study after session 1 

were: 1 participant had health difficulties (i.e., the participant had vision problems and required a 

cataract operation in order to read and the study involved reading), 1 participant had anxiety 

difficulties (i.e., the participant said that focusing on memory was making her anxious), 2 

participants had personal life concerns (i.e., they both went on summer vacations), and 2 

participants declined to provide a reason (i.e., however from the conversations in session 1, it 

was likely that the 2 participants who declined providing reasons thought that their memory was 

already excellent and did not want to work on goals for 3 sessions). The reasons for participants 

withdrawing from the study after session 2 were: 1 participant had health difficulties (i.e., the 

participant had recent health complications), and 1 participant had personal life concerns (i.e., 

family matters). The 8 participants who did not complete all three sessions were excluded from 

the study, resulting in a sample of 28 participants. There were 19 participants with normal 

cognition, and 9 participants with MCI.  
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Figure 12. Inclusions and Exclusions  

 

Recruitment was stopped after 28 participants in consideration of: a) sample size, effect 

size, and power in the pilot study; b) sample sizes of other memory interventions; c) diversity of 

participants in terms of goals, interests, and memory difficulties; d) varying levels of cognition 

(i.e., participants with normal cognition and MCI); and e) the time commitment to work with 

participants for 3 sessions. Sample sizes of other memory interventions were reviewed (e.g., 

meta-analyses) and many of the memory interventions had a small sample size such as 10 or 20, 

when the researcher met participants individually (Li et al., 2011). Studies that may have had 

larger sample sizes (e.g., 40 participants) might have had a group format (e.g., class format). 

Therefore, although the present study had a small sample size, it was actually ample compared to 

other cognition interventions. 

The length of time for the 3 sessions was usually between 1 to 2 hours, although data was 

not recorded on the actual length of each participant’s session. During the informed consent 

procedure, the researcher had informed the participants that the sessions were to be between 1 to 

2 hours, however, it was found that many of the participants were very engaged in the study and 

were quite talkative, which required the researcher to attempt to speed up the sessions (i.e., 

prompts were given to the participant to move on to the next step). The session with the most 

steps was session 1, therefore, session 1 was usually the longest, followed by session 2, and 

session 3. 
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4.3 Memory Tool Intervention  

The Simple Memory Tool consisted of: a) participants setting two memory related goals 

of their choosing per week (e.g., remembering names, remembering where keys are); b) planning 

tasks to accomplish the goals (e.g., writing names down, reviewing names); and c) using diaries 

to keep track of events during the week. The materials that were involved in the Simple Memory 

Tool included: a) work forms (i.e., for goals, diaries, topics, and checklists); b) work folders (i.e., 

to put work forms in); and c) pocket notebooks. Forms that were used are included at the end of 

this document (see Appendix A).  

Work Folder. The work folder was a file folder that was given to the participant during 

the first session and it was to be used over the following weeks of the intervention. The folder 

included instructions on how to use the Simple Memory Tool (i.e., how to use work forms, the 

pocket notebook, etc.). The idea of having a folder was to encourage the idea of organising notes. 

Some participants might have additionally included other notes (i.e., newspaper articles, notes 

from friends) in the folder as well. 

Work Forms. The work folder contained work forms that all had the same format. The 

work form format consisted of a title, items and details (see Figure 13). The idea of only having 

one type of work form format was to try to make it easier to learn (i.e., you do not have to learn 

multiple work form formats).  
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Figure 13. Work Forms 

Note. Work forms were used for goals, checklists, diaries, and topics of interest. Work forms 

included the common fields: title (i.e., indicated the type of form and the content on the form), 

items (i.e., key or summary field for the row), and details field (i.e., notes or details for the row). 

The above figure has examples of work forms for checklists, goals, diaries, and topic forms (i.e., 

gardening).  

 

 Goals Work Form. A summary of the goals was written by the researcher on a work 

form for the participant to reference between sessions. For example, a goal work form could 

include: a) title field: "goals for session 1"; b) row 1 - items: "crossword puzzles", details: "goal 

is to do crossword puzzles twice a day"; and c) row 2 - items: "walks", details: "goal is to go for 

walk once a day because exercise can be beneficial for well-being".  

Diary Work Form. Diary forms were used to record the events the person wanted to 

remember that occurred on specific days. For example, a diary work form could include: a) title 
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field:  "Diary Dec 4 Sunday - Dec 10 Saturday"; b) row 1 - items: "Dec 4 Sunday", details: 

"visited my friend"; and c) row 2 - items: "Dec 5 Monday", details: "went to new gym". 

Topics Work Form. A topic form was used for information related to topics. For 

example, if the participant wanted to remember tasks that were related to gardening then there 

would be one topic form for gardening.  

For example, a topic work form could include: a) title field: "gardening"; b) row 1- items: 

"April 1", details: "plant garden"; and c) row 2 - items: "April 3", details: "use fertilizer". 

Checklist Work Form. In the first and second sessions, the participant and the 

researcher collaborated to create a checklist that the participant used for tasks related to memory 

over the following week between the sessions.  

Checklist items were based on the participant’s goals (e.g., do crossword puzzles, go for 

walks). For example, a checklist work form could include: a) title field: "Checklist Dec 4 

Sunday"; b) row 1 - items: "crossword puzzle", details: "get crossword puzzle from newspaper"; 

and c) row 2 - items: "walk", details: "go to park down the street". There could have been 

checklist items that were not directly related to a specific goal. For example, there may have 

been tasks that came up during the week that the participant wanted to add to checklist. 

Examples Work Form. A one page sheet of examples was included in the work folder. 

There were examples of checklists, goals, diaries, and topics. The examples provided the 

participant with ideas for the types of work forms that the participant might have wanted to 

make.  

Work Form Pocket Notebook. A pocket notebook was given to participants during the 

first session. The pocket notebooks were pocket-sized notebooks that were made up of work 

form pages that could be easily carried throughout a participant’s day (i.e., it was useful for 

mobility that might occur in a participant's day). Participants were encouraged to write 

information in pocket notebook that they might want to remember, as soon as they thought of it, 

to avoid forgetting that might occur. For example, if a person was in a shopping mall and met a 

friend then the information could be recorded in the pocket notebook immediately, rather than 

waiting until arriving home to write it down (i.e., in case forgetting occurs). 

Instructions. A one-page form was a summary of how to use the Simple Memory Tool. 

It explained how to use checklists and diaries. 
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4.4 Measures 

4.4.1 Primary Measures 

Montreal Cognitive Assessment (MOCA). The MOCA is a cognitive screening test that 

assists with the detection of MCI (Canadian Partnership for Stroke Recovery, 2016; Geriatrics 

Interprofessional Interorganizational Collaboration, 2008; Nasreddine et al., 2005). The MOCA 

cannot be used in and of itself to diagnose dementia, but rather is used to screen for MCI (i.e., a 

clinician administers physical examinations and tests to diagnose MCI) (Alzheimer Society 

Canada, 2017). The MOCA is a one-page test and takes about 10-15 minutes to administer 

(Nasreddine et al., 2005). The types of questions include: a) visuospatial / executive (e.g., draw 

line path, cube, clock); b) naming (e.g., pictures of lions, rhinoceroses); c) memory (e.g., 

remember 5 words); d) attention (e.g., repeat numbers, letters, simple math); e) language (e.g., 

repeat sentences); f) abstraction (e.g., find similarity between words); g) delayed recall (e.g., 

repeat 5 words from earlier); and h) orientation (e.g., date, month, year, day, place, city). Some 

of the answers on the MOCA are written by the participants (e.g., draw a cube), and other 

answers are written by the interviewer (e.g., the question: "what is today’s date", is administered 

verbally and then the researcher writes down the participant’s response). 

The MOCA was chosen because it has been used in studies to assist with screening for 

MCI (Canadian Partnership for Stroke Recovery, 2016; Nasreddine et al., 2005). The MOCA has 

been found to have good validity. The MOCA and the MMSE (i.e., the MMSE is a standard 

screening tool that is used extensively in clinical and research settings to measure cognitive 

impairment) were compared and were found to have concurrent validity (i.e., r = 0.87) (Canadian 

Partnership for Stroke Recovery, 2016; Nasreddine et al., 2005).  

The MOCA has also been found to have good reliability (Canadian Partnership for Stroke 

Recovery, 2016; Nasreddine et al., 2005). The MOCA has internal consistency (i.e., Cronbach’s 

alpha = 0.83 on the standardized items) and test-retest reliability (i.e., r = 0.92 and the mean 

change in MOCA scores from testing is 0.9 points) (Nasreddine et al., 2005). The present study 

found the Cronbach’s alpha to be 0.67, which is less than what other studies have found. 

The MOCA was scored according to the recommended scoring procedures recommended 

by researchers who use the MOCA (Canadian Partnership for Stroke Recovery, 2016; Dementia 

Services Information and Development Centre, 2014; Nasreddine et al., 2005). The MOCA 

scoring procedures involve assigning scores for each answer based on an answer key, and then 
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summing the scores. The range for MOCA total scores is 0 to 30. Researchers have found that 

the average score for people with MCI is approximately 22 and have used total scores <= 25 to 

indicate MCI (Geriatrics Interprofessional Interorganizational Collaboration, 2008; Tan et al., 

2015). In the present study, 9 participants with total scores <= 25 were assigned to the MCI 

group. The normal cognition group mean score was 27.3, whereas the MCI group mean score 

was 23.5.  

Prospective and Retrospective Memory Questionnaire (PRMQ). In session 1 and 3, 

the PRMQ was administered to help determine a participant’s memory difficulties. The PRMQ 

has 16 items that ask about prospective and retrospective memory difficulties that the participant 

may be having (8 items assess prospective memory, and 8 items retrospective memory) 

(Zimprich, Kliegel, & Rast, 2011). Examples of prospective memory questions include, "Do you 

decide to do something in a few minutes’ time and then forget to do it?", "Do you fail to do 

something you were supposed to do a few minutes later even though it’s there in front of you, 

like take a pill or turn off the kettle?", and "Do you forget appointments if you are not prompted 

by someone else or by a reminder such as a calendar or diary?". Examples of retrospective 

memory questions include, "Do you forget something that you were told a few minutes before?", 

"Do you fail to recall things that have happened to you in the last few days?", and "Do you forget 

what you watched on television the previous day?”. Items are rated on a 5 point scale: 1 (never), 

2 (rarely), 3 (sometimes), 4 (quite often), and 5 (very often) (Piauilino et al., 2010; Zeintl, 

Kliegel, Rast, & Zimprich, 2006; Zimprich et al.,, 2011).  

Some authors such as Zimprich, Kliegel, and Rast (2011) suggest that questionnaires 

(i.e., PRMQ) that focus on everyday memory difficulties, rather than focusing on lab objective 

tasks, may be able to correctly provide an assessment on memory. To assess the validity of the 

PRMQ, Zimprich, Kliegel, and Rast (2011) compared participant’s responses of the PRMQ with 

participant’s actual memory performance (i.e., cognitive tasks that included word pairs and 

repeating words) and found the PRMQ was a valid tool (Zeintl et al., 2006; Zimprich et al.,, 

2011).  

The PRMQ total score is the sum of all the scores for each response from a participant 

(Piauilino et al., 2010; Zeintl et al., 2006; Zimprich et al.,, 2011). The PRMQ prospective score 

is a sum of the scores for the prospective items, and the PRMQ retrospective score is a sum the 

scores for the retrospective items (Crawford, Henry, Ward, & Blake, 2006). Note, that the 
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interpretation of PRMQ scoring is different than the other scoring in this study, in that the higher 

PRMQ scores are indicative of greater memory difficulties and possibly greater levels of 

impairment (i.e., in contrast, higher scores on the Goal Attainment Scale, Memory Recall test, 

and MOCA scores are indicative of better performance).  

The PRMQ has been found to have good reliability (Piauilino et al., 2010; Zimprich et 

al.,, 2011) and the PRMQ has a Cronbach’s alpha of .89. The Cronbach's alphas in the present 

study were calculated for both session 1 and session 3 for the PRMQ total items, retrospective 

items, and prospective items (see Table 9). The Cronbach’s alphas were similar to what has been 

found in other studies (e.g., present study found total score Cronbach’s alpha for session 1 and 3 

to be both .85). However, the Cronbach’s alpha for prospective scores for session 3 was .67, 

which is less than .85 that has been found in other studies that have used the PRMQ (Piauilino et 

al., 2010) (see Table 9). 

 

Table 9 PRMQ Cronbach’s Alpha  

 

Measure 

Present 

Study 

Session 

1 

Present 

Study 

Session 

3 

Piauilino et al. 

(2010) 

     Retrospective 0.74 0.78 0.77 

 Prospective 0.78 0.67 0.85 

 Total 0.85 0.85 0.89 

           

 

Note. Adapted from (Piauilino et al., 2010). The above table displays Cronbach’s alpha values 

for the present study (i.e., session 1 and 3) compared with another study by Piauilino et al. 

(2010). 

 

Goal Attainment Scaling (GAS). The GAS is a method for measuring goal attainment 

(Davis & White, 2008; Toto, Skidmore, Terhorst, Rosen,  & Weiner, 2015; Turner-Stokes, 
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2009). Participants state their goals and then they are asked if they thought that they had met 

their stated goals. Typical responses are rated on a Likert scale from (-2) to (+2). For example, 

there could be a pain related goal and the goal related question might be, "Did the exercise help 

to reduce pain?". A typical response scale that is often used in GAS studies is: "less than 

expected" (-2), "somewhat less than expected" (-1), "achieved goal as expected" (0), "somewhat 

more than expected" (+1), and "much more than expected" (+2)".  

The GAS has been used in studies that assist older adults with setting goals (Davis & 

White, 2008). For example, Davis and White (2008) utlized the GAS to help older adults with 

setting goals related to their health conditions (i.e., goals such as exercising or using a heated 

pool). The GAS has also been used for measurement in habitation medicine and clinical 

outcomes (Jones, Kharawala, Langham, & Gandhi, 2014; Krasny-Pacini, Hiebel, Pauly, Godon, 

& Chevignard, 2013), as well as with patients who have Alzheimer’s disease or Parkinson’s 

disease (Jones et al., 2014; Rockwood, Fay, Song, Macknight, & Gorman, 2006).  

The GAS has been shown to be reliable (Jones et al., 2014; Krasny-Pacini et al., 2013). 

Studies have found high inter-rater reliability (e.g., K= 0.92). In terms of validity, there is 

variable validity because the GAS questions are based on personal goals, which may not 

correspond to any standard measures. Since the GAS may not be correlated well with standard 

measures, concurrent validity is often weak (Jones et al., 2014; Krasny-Pacini et al., 2013). There 

also may be variable content validity because it depends on how well the researchers matched 

the goal attainment questions to the particular study. 

However, for some studies the GAS can have excellent validity. Consider a study with 

the objective of reducing pain. The goals of reducing pain may include being more flexible, 

having more mobility, being able to go for walks, or having more energy. These goals can be 

captured by questions on the GAS; however, standard measures may not necessarily have 

questions to capture all the related changes. Therefore, the GAS may have the advantage over 

other traditional outcome measures, in that measures are based on goals that are more personal 

and more relevant to the participant, rather than relying on standard questions (Jones et al., 2014; 

Krasny-Pacini et al., 2013). The GAS may be more sensitive to treatment changes than 

traditional outcome measures that rely on standard questions. Social validity is the significance 

and acceptability of the goals, methods, and outcomes of a measure (Schlosser, 2004). The GAS 

provides excellent social validity for the present study, since the GAS directly corresponds to 
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participants’ goals and daily memory difficulties. Moreover, because the present study is tailored 

to participants’ needs (i.e., participants choose their own goals), it may be more valid to utilize 

the GAS than a standard questionnaire. 

For the present study, during the first and second sessions, the researcher interviewed the 

participant to discuss memory difficulties that the participant was currently having (e.g., 

forgetting keys in door), and to discuss the goals for memory that the participant would work on 

during the following week (e.g., place keys in the same location). Participants were encouraged 

to pick two goals (i.e., a limit of two goals might have deterred participants from planning too 

many goals and becoming overwhelmed, and also corresponds to the number of goals that other 

studies have utilized that used the GAS) (Davis & White, 2008 ). In sessions 2 and 3, 

respectively, participants were then asked whether they attained their goals for the previous 

week. A GAS form was used to record a participant’s responses. The GAS form included the 

date (i.e., date of session), goal (i.e., description of the goal), and GAS response score. The GAS 

score response was a Likert scale and included: "less than expected" (-2), "somewhat less than 

expected" (-1), "achieved goal as expected" (0), "somewhat more than expected" (+1), and 

"much more than expected" (+2). 

These GAS scores were tallied using methods similar to those used in other research 

studies that used the GAS (Davis & White, 2008; Toto et al.,  2015; Turner-Stokes, 2009). 

Baseline GAS scores were calculated as an estimate of goal performance prior to the study 

commencing (i.e., the baseline was assumed to be "somewhat less than expected" (-1) before 

commencing the goal). This baseline estimate is recommended and used by many researchers 

that use the GAS (Toto et al.,  2015; Turner-Stokes, 2009). Participants provided GAS rating 

responses using the Likert scale for each of their 4 goals: 2 ratings in sessions 2, and 2 ratings in 

session 3. The researcher calculated two GAS outcome scores that were derived from the 4 

ratings that the participant provided: GAS – 4 goal scores and GAS – 2 goal scores. 

 GAS – 4 goals scores. A cumulative GAS score was derived by using the 4 ratings to 

calculate an overall GAS score, otherwise known as a GAS T-score in the same way that it has 

been calculated by other studies (Evans, Oakey, Almdahl, & Davoren, 1999; Turner-Stokes, 

2009). Basically, the 4 goal score was calculated by using the 4 ratings from the participant. The 

4 goal score can then be compared to the baseline score.  
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GAS – 2 goals scores. Another way to calculate GAS scores is to use ratings for session 2 

and ratings for session 3 separately. Using this approach, there is therefore a goal baseline GAS 

score, a 2 goal GAS outcome score from session 2, and a 2 goal GAS outcome score from 

session 3. This approach was used in the present study to examine if performance was different 

in comparison of session 2 and session 3 scores.  

 

Memory Recall Test. In each session, participants were asked to recall events from the 

previous week. The participants described any events that they wanted (e.g., going shopping, 

visiting friends), and the days that the events occurred. The items included the date (i.e., date that 

event occurred), item (e.g., summary of event such as shopping or golfing), and details (e.g., 

details about what they bought, who they went golfing with, etc.). The Memory Recall test was 

used to assist in determining if the Simple Memory Tool assisted with memory; if the methods 

were effective then it should have been reflected in how well participants did on Memory Recall 

tests. The Memory Recall test was "open book." Since sessions were often at a participant’s 

house, they often had a calendar that was available. This "open book" method was taken because 

the intervention was concerned more with assisting participants with remembering, rather than 

just testing memorization (i.e., regardless if they used smartphones, calendars, or notes to help 

them remember). 

The scoring of the Memory Recall tests for the present study followed a similar 

procedure to that in the pilot study, which involved calculating a memory recall score by 

summing the number of events that were recalled (e.g., if the participant remembered 10 events 

that would be a memory score of 10 for events). For example, if a participant recalled the 

following events: 1) "I went for coffee"; 2) "I went shopping"; and 3) "I went to the gym", then 

this would be a score of 3 (i.e., 3 events). Other researchers have used similar methods to tally 

events as a score (Unsworth, Brewer, & Spillers, 2012).  

 

 

4.4.2 Secondary Measures 

In the first session, a questionnaire was administered that consisted of general questions 

about the participant. Items included gender, age, marital status, education, employment, social 

contact (friendship and family, educational and cultural activities, associations, volunteer work), 
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subjective perception of health, chronic health, diagnosed memory impairments, memory 

strategies, diary (participant’s use of diary prior to study), and previous memory training.  These 

variables were selected in consideration to the factors and variables related to cognition and 

memory that were examined in the literature review (see Other Research Related to Cognition 

and Memory section). Most of the items were categorical variables and used Likert scales. For 

example, a Likert scale was used for the subjective perception of health which included: 

"Excellent" (+1), "Very Good" (+2), "Good" (+3), "Fair" (+4), and "Poor" (+5). The age item 

was a numerical variable.  

These measures were used to describe the sample. Some of the items (i.e., age, activity 

level (i.e., social contact with friends, family, volunteering, etc.), subjective perception of health, 

chronic health, use of diary (prior to study), and memory training) were used to explore the data 

for patterns and look for relationships among the variables. For example, the diary and memory 

training variables might have indicated that prior experience related to memory strategies might 

affect a participant’s performance in the present study. The rationale of considering the age 

group, activity level, and health variables was that other studies have found that these types of 

items might be associated with well-being (Lampinen, Heikkinen, Kauppinen, & Heikkinen, 

2006; Waddell  & Jacobs-Lawson, 2010), and well-being might affect a participant’s 

performance. 

 

4.4.3 Participant Feedback 

Feedback Questionnaire. When the researcher and participant met for the last time in 

the third session, a concluding task was performed to get feedback from the participant on the 

study. The questions asked about how the participant felt about the study and included items for: 

ease of instructions, helpfulness for remembering, accomplishment of goals, usefulness of study, 

and amount of time. There was a Likert scale that was used: "Strongly Disagree" (+1), 

"Disagree" (+2), "Neutral" (+3), "Agree" (+4), and "Strongly Agree" (+5). There were also two 

items in the feedback questionnaire that were used to try to determine if participants thought that 

using the diary or checklist were more efficacious. The Likert scale that was used for the diary 

and checklist items was the same Likert scale that was used for the GAS (i.e., "Less than 

Expected" to "More than Expected". Two items were used to find out about future use of the 

memory tool: continue to use (i.e., will the participant continue to use memory strategies from 
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the study), and follow up (i.e., could the participant be contacted for follow up study). These 

items used categorical variables that included: "Yes", "No" responses. 

 

4.5 Procedure 

The study consisted of 3 sessions (see Figure 14). The sessions involved a participant 

meeting with the principal investigator individually for one to two hour sessions, either at the 

University of Manitoba (Bannatyne campus or Fort Garry campus), or if the participant 

preferred, in his or her own home. The researcher also provided reminder phone calls for the 

participants of when their next session was.   

Most of the writing that occurred during the sessions was performed by the researcher, 

rather than requiring participants to write. The researcher had his own copy of the forms and read 

the questions to the participants (i.e., forms that had the questions for the demographics and 

memory interview, PRMQ, Memory Recall test, Goal Attainment Scaling assessment, Feedback 

Questionnaire) and the researcher wrote down the participants’ responses. The participants were 

also provided with copies of the forms to view while the researcher read the questions (i.e., some 

participants liked the option of reading or re-reading questions). Work forms were 

collaboratively developed, therefore, both the researcher and the participant may have done 

writing on the forms (e.g., write out possible memory strategies to use). Segments of the sessions 

were also audiotaped for future use. The discussion during the Memory Recall test and the goals 

(i.e., memory difficulties, setting goals, choosing memory strategies, etc.) were audiotaped. The 

audiotapes were useful for reviewing Memory Recall tests and scoring Memory Recall tests. 

Moreover, audiotapes of the discussion of memory difficulties might be useful for further 

analysis of themes in a future study. Other segments in the session were not audiotaped, since the 

segments consisted of responses to categorical items on questionnaires (e.g., the demographics 

questionnaire asked, "What is your level of education?") and were not deemed to be useful to 

have on an audiotape. Appendix C shows a fictitious example of a participant’s sessions to help 

illustrate the procedure. 
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Figure 14. Overview of Procedures 

 

First Session – Preliminary Procedures. During the first session, the principal 

investigator described the project, provided an informed consent form and answered any 

questions. Once the participant provided written consent, a demographics questionnaire was 

administered. 

First Session – Memory. A memory assessment was conducted using the PRMQ. A 

Memory Recall test was also performed that asked participants to list events that they were 

involved in during the previous week (i.e., the participants may have included any events that 

they may have wanted to remember).  

First Session – Goals. The researcher then interviewed the participant about the 

participant’s memory difficulties and goals the participant had in regards to memory. The goals 

were transcribed onto a goals form for the participant’s record. The discussion during the session 

was tailored towards the participants' preferences. For example, memory difficulties and goals 

that were discussed may have been chosen based on: a) the participants’ reported memory 

difficulties; b) events from Memory Recall tests (e.g., yesterday I forgot my keys); or c) general 
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interests (e.g., interest in remembering details about grandchildren). Some participants asked 

questions in regards to what sort of goals or strategies were appropriate to choose. The researcher 

emphasized that the intervention was to be tailored to whatever memory related goals they were 

interested in and the researcher described some examples (e.g., remembering names, 

remembering where items were located in the house).  

After the goals were set, the researcher and participant collaborated on what strategies 

might be suitable for goals. For example, several participants wanted to work on reading. Some 

of the reasons of why participants said they wanted to work on reading included: a) it was 

difficult to remember what they read in the newspaper shortly after they read it; b) there is an 

incredible amount of information to read and it is difficult to retain important information over 

time; and c) it is more difficult to read online than on printed paper. Work forms were then 

developed collaboratively by the researcher and the participant for strategies to use for reading. 

For example, participants could use strategies of underlining text to help focus attention or 

develop plans to share important information that they read with a friend (i.e., this would give 

them a reason to retain the information). Examples of work forms that were developed are 

provided in Appendix B. The procedure for using the Simple Memory Tool was intended to be 

flexible and adaptable. The participants could choose a few strategies from the work forms that 

were developed in collaboration with the researcher over the next week, but if the strategies they 

chose did not work well, they were encouraged to adapt their approach or pick another strategy 

from the work form. 

First Session – Work Folder. The researcher and the participant collaborated to create a 

daily checklist that the participant would use over the next week. The daily checklist related to 

the goals of the participant. Again, the checklist was intended to be flexible and tailored to the 

participant’s needs. For example, the checklist may have been focused on reading their goals 

each day and performing tasks related to the goals. Also, the checklist may have been much more 

detailed than just having goals on it, and may have included tasks such as take the garbage out, 

check the furnace, and put the dishes away.  

Between Sessions. Between sessions, the participant used the Simple Memory Tool that 

had been developed to work on their two goals. The participant performed tasks each day (tasks 

may have been listed on checklists, smart phones, sticky notes, etc.). The participant also used 

the pocket notebook to write down any events that they wanted to remember (e.g., future tasks 
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that they may have wanted to put on checklists, entries that they may have wanted to transfer to 

other forms such as the diary or topic forms).  

Second Session. The second session occurred 7 days after the first session. Assessments 

for memory (i.e., Memory Recall test) and goals (i.e., GAS) were performed again. The PRMQ 

was not performed in session 2 because it was not deemed to be likely to change much in one 

week. An additional step in the second session involved goal assessment. The work folder was 

updated with 2 goals and items such as checklists (i.e., similar to the first session) for the 

participant to use for the next 7 days. The 2 goals may have related to the goals from the first 

session or the goals may have been entirely new.  For example, a goal from the first session 

could be "remembering names", and a goal for the second session may have been "remembering 

names at a new club I joined" (i.e., the goal builds upon one of the goals from last session). As 

another example, a goal from the first session could be "finding words to use", and a goal for the 

second session may have been "remembering grandchildren’s birthdates" (i.e., the goal does not 

build upon a goal from last session). 

Third Session. The third session occurred 7 days after the second session. Assessments 

for memory (i.e., PRMQ, Memory Recall test) and goals (i.e., GAS) were performed. The third 

session did not include the step for updating work materials with new goals, as this was the last 

session. An additional step was to administer a feedback questionnaire to gather feedback and 

suggestions from the participant on the study. The MOCA was generally administered in session 

3 (i.e., originally it was intended to be administered in session 1). Please see 4.7 Ethical 

Consideration - 4.7.2 Adaptations for the rationale of performing MOCA in session 3. 

 

4.6 Data Analysis 

Microsoft Excel and SPSS were used for data analysis. First, data integrity was explored 

using descriptive data and plots (i.e., histograms, stem-and-leaf plots) to assist in looking for 

patterns, determining if the data was valid and if there were any outliers (e.g., higher or lower 

than expected scores). Analyses were also performed to examine relationships in the data. 

Spearman's Rank-Order Correlations were used because the data had many ordinal variables. 

Third, the primary statistical analyses were performed using the Analysis of Variance 

(ANOVA) with repeated measures, using cognition (normal, MCI) as the between-subjects 

factor and session (session number) as the within-subjects factor. Results from the ANOVAs 
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show whether performance improved from session to session for a particular measure (i.e., 

Memory Recall, GAS, PRMQ), whether there were differences between the two groups (normal 

cognition and MCI), and whether there was a group x session interaction.  

 For the Memory Recall and GAS – 2 goals measures,  2 X 3 ANOVAs were used with 

cognition (normal, MCI) as the between-subjects factor and session (session 1, 2, 3) as the 

within-subjects factor. For GAS – 4 goals and PRMQ measures, 2 X 2 ANOVAs were used with 

cognition (normal, MCI) as the between-subjects factor and session (session 1, 3) as the within-

subjects factor. Separate ANOVAs were conducted for the PRMQ total scores, retrospective 

scores, and prospective scores. There was one participant who had outlier data for the PRMQ, 

therefore, the PRMQ ANOVAs used one less participant than the other ANOVAs (i.e., the 

PRMQ ANOVAs had 27 participants instead of 28 participants).  

 

4.7 Ethical Considerations 

4.7.1 Health Research Ethics Board Approval 

The Health Research Ethics Board at the Bannatyne Campus of the University of 

Manitoba reviewed this study and provided ethical approval before participants were contacted. 

At the beginning of the first session, the researcher obtained informed consent from participants. 

He described the study to the participant and the participant was given the informed consent 

forms which described the study: a) objectives; b) procedures; c) groups (i.e., normal cognition 

or MCI); d) session format (e.g., 3 sessions, memory measures); e) risks or benefits (e.g., may 

assist with memory, or there may be discomfort with doing memory tasks); f) confidentiality; 

and g) voluntary withdrawal.  

Risks or Benefits. It was expected that the procedures of this project presented no risks 

beyond what a person might encounter in everyday activities. There may have been some 

discomfort because the study focused attention on difficulties with memory. During the informed 

consent procedure, the participants were told that they may choose to withdraw from the study at 

any time if they felt any discomfort. Diligence was given to use simple language and instructions 

(Liamputtong, 2013). Participants were also informed that they might obtain benefits because 

they may find that the memory tool assists them in their daily life memory tasks.  

Confidentiality. To ensure privacy, the researcher conducted sessions with individual 

participants. The informed consent form included responses for signatures, mail addresses, or e-
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mail addresses (i.e., if the participant wanted to be contacted with the results of study). No 

identifying information was on any of the other forms (i.e. no names or addresses). Participants 

were given unique identifiers so that names could not be associated with the information on the 

other forms or in the data files. Consent forms were kept in a locked filing cabinet that was 

separate from other data in a locked office. All digital data was stored on a password protected 

computer, accessible only to the principal investigator and his supervisor. After seven years the 

written documentation and computer files will be destroyed. 

 

4.7.2 Adaptations 

There were some adaptations to the ethical procedures based on the interaction with the 

participants.  

Montreal Cognitive Assessment (MOCA). Many memory studies will administer 

cognition tests such as the MOCA in the first session and possibly the last session of the study 

(Canadian Partnership for Stroke Recovery, 2016; Geriatrics Interprofessional 

Interorganizational Collaboration, 2008; Nasreddine et al., 2005). Depending on the length of the 

study, the MOCA may be administered during several sessions (e.g., for a study that lasts for 

several months, the MOCA may be administered several times).  

There are times when it may be appropriate to adapt administration of the MOCA: a) 

when participants have health conditions that are a concern (e.g., difficulties with vision, hearing, 

or other physical deficits); b) when participants have emotional conditions that are a concern 

(e.g., participants are emotionally distraught, anxious, or agitated; or c) when there are 

environmental concerns (e.g., unexpected events occur and participant cannot participate, too 

many distractions, length of time is not appropriate) (Medscape, 2017; Winnipeg Regional 

Health Authority, 2011).  

For the present study the MOCA was initially to be administered in Session 1. However, 

several issues emerged early on in the study, and it was decided to move the administration of 

the MOCA to Session 3. One of the first participants had vision difficulties and needed a cataract 

operation. Since the MOCA involves reading and writing, it was decided that the MOCA would 

be postponed to another session. Another one of the first participants indicated that she had 

limited time that day and appeared quite restless and anxious (i.e., she also said she suffered 

from anxiety); therefore, it was decided to postpone the MOCA. Some of the locations (e.g., 



SIMPLE MEMORY TOOL                                                                                                        84 

 

coffee shops) were quite loud, which would make it difficult to administer the MOCA, because 

the MOCA has items that are impacted by distraction and hearing (e.g., for some questions the 

participant has to repeat what the researcher says). The length of time of sessions was also a 

concern because the procedure for the first session had more steps (i.e., more questionnaires, 

more memory measures). The third session had fewer tasks than the other two sessions, and no 

more goals had to be set because it was the last session. Moreover, the study had a short duration 

(i.e., 3 weeks, 3 sessions), and it was not anticipated that cognition level on a test, such as the 

MOCA, would change in 3 weeks.  

Ultimately, 3 participants had the MOCA administered in session 2, and 25 participants 

in session 3. Several of the participants provided unprompted informal feedback that indicated 

that they were happy that the MOCA was in session 3, because they did not want an activity that 

might cause anxiety at the start of the study. 

Safety of Participants. The researcher carried a researcher checklist with him to sessions 

to remind him of tasks he needed to perform. On the checklist the researcher included an item for 

"safety." The checklist item was a reminder to consider that that the goals the participant was 

choosing were safe. For example, consider a participant who wanted to exercise as a goal (i.e., 

exercise is supposed to be beneficial for memory). There may have been health concerns that 

should have been addressed with a doctor if the participant had not exercised in a long time. The 

goals that ended up being selected by the participants in the study turned out to be safe, however, 

the item served as a beneficial reminder for the researcher.  
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Chapter 5: Results 

5.1 Descriptive Findings 

5.1.1 Demographic Variables 

The sample was predominantly female (i.e., 26 females, 2 males) (see Table 10). There 

was a wide age range from 57 to 96 years of age (see Table 11). The average age was lower in 

the normal cognition group (74.4 years of age) compared to the MCI group (80.11 years of age). 

There were a variety of marital statuses (i.e., participants in a relationship, divorced, etc.), 

however, the most common marital status was widowed (see Table 10). 

Most participants had at least some post-secondary education, however, there were 9 

participants who had high school or less than high school. The employment status for most of the 

sample was retired, however, there were 6 participants who still worked at least part time. 

There were several demographic variables that appeared to be associated with MOCA 

scores. For example, participants who were younger tended to have higher MOCA scores, 

participants who had a higher level of schooling tended to have higher MOCA scores, and 

participants in the normal cognition group were more likely to be married (see Table 10, 30). 

Cultural related items such as ethnicity or first language were not recorded, however, the 

researcher observed that most of the sample was likely Caucasian with English as a first 

language. 
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Table 10 Sample – Demographics, Memory and Well-being – Categorical Variables 

 

 

  Values   

Total 

(n=28)   

Normal 

Cognition 

(n=19)   MCI (n = 9) 

        N (%)   N %   N % 

Gender 1 Male  2 7.14  1 5.26  1 11.11 

 2 Female  26 92.86  18 94.74  8 88.89 

Age group 1 Greater or equal to 76  15 53.57  9 47.37  6 66.67 

 2 Less than 76  13 46.43  10 52.63  3 33.33 

Marital status 1 Single, never married or 

never lived with a 

partner 

 4 14.29  3 15.79  1 11.11 

 2 Married/Living with a 

partner in a common-

law Relationship 

 7 25  7 36.84    

 3 Widowed  12 42.86  6 31.58  6 66.67 

 4 Divorced  4 14.29  2 10.53  2 22.22 

 5 Separated  1 3.57  1 5.26    

Education 1 Less than high school  5 17.86  2 10.53  3 33.33 

 2 High School Graduate  4 14.29  2 10.53  2 22.22 
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  Values   

Total 

(n=28)   

Normal 

Cognition 

(n=19)   MCI (n = 9) 

        N (%)   N %   N % 

 3 Some University or 

Community College 

 6 21.43  3 15.79  3 33.33 

 4 University or 

Community College 

 8 28.57  8 42.11    

 5 Advanced Degree  5 17.86  4 21.05  1 11.11 

 99 Don’t Know          

Employment status 1 Employed full-time  3 10.71  1 5.26  2 22.22 

 2 Employed part-time  3 10.71  3 15.79    

 3 Unemployed          

 4 On disability          

 5 Retired  22 78.57  15 78.95  7 77.78 

 99 Choose not to answer          

Activity 

Participation and 

Health 

                      

Family or friendship 1 At least once a day  18 64.29  11 57.89  7 77.78 

 2 At least once a week  9 32.14  7 36.84  2 22.22 
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  Values   

Total 

(n=28)   

Normal 

Cognition 

(n=19)   MCI (n = 9) 

        N (%)   N %   N % 

 3 At least once a month  1 3.57  1 5.26    

 4 At least once a year          

 5 Never          

 99 Don’t know          

Educational or 

cultural events 

1 At least once a day  2 7.14  1 5.26  1 11.11 

 2 At least once a week  9 32.14  5 26.32  4 44.44 

 3 At least once a month  14 50  12 63.16  2 22.22 

 4 At least once a year  3 10.71  1 5.26  2 22.22 

 5 Never          

 98 Refused          

 99 Don’t know          

Neighbourhood 

activities 

1 At least once a day          

 2 At least once a week  11 39.29  7 36.84  4 44.44 

 3 At least once a month  6 21.43  3 15.79  3 33.33 

 4 At least once a year          

 5 Never  11 39.29  9 47.37  2 22.22 
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  Values   

Total 

(n=28)   

Normal 

Cognition 

(n=19)   MCI (n = 9) 

        N (%)   N %   N % 

 98 Refused          

 99 Don’t know          

Volunteer work 1 At least once a day  1 3.57     1 11.11 

 2 At least once a week  11 39.29  8 42.11  3 33.33 

 3 At least once a month  6 21.43  6 31.58    

 4 At least once a year          

 5 Never  10 35.71  5 26.32  5 55.56 

 98 Refused          

 99 Don’t know          

Self-rated health 1 Excellent  5 17.86  4 21.05  1 11.11 

 2 Very good  13 46.43  10 52.63  3 33.33 

 3 Good  4 14.29  1 5.26  3 33.33 

 4 Fair  6 21.43  4 21.05  2 22.22 

 5 Poor          

Chronic conditions 1 Yes  16 57.14  12 63.16  4 44.44 

 2 No  12 42.86  7 36.84  5 55.56 

Diagnosed memory 

impairment 

1 Yes          
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  Values   

Total 

(n=28)   

Normal 

Cognition 

(n=19)   MCI (n = 9) 

        N (%)   N %   N % 

  2 No   28 100   19 100   9 100 

Memory                       

Memory training 1 Yes  8 28.57  6 31.58  2 22.22 

 2 No  20 71.43  13 68.42  7 77.78 

Used strategies 1 Yes  28 100  19 100  9 100 

 2 No          

Uses diary before 1 Yes  6 21.43  3 15.79  3 33.33 

 2 No  22 78.57  16 84.21  6 66.67 
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Table 11 Sample – Age and Activity Participation – Numerical Variables 

 

  Total (n=28)       Normal Cognition (n=19)   MCI (n = 9)     

  Mean SD Min Max   Mean SD Min Max   Mean SD Min Max 

               Age (in 

years) 76.21 (9.17) 57 96 

 

74.4 (8.79) 57 96 

 

80.11 (9.20) 63 90 

Overall 

Activity 

participation 14.93 (2.68) 10 20   15.2 (3.06) 10 20   14.44 (1.67) 12 17 
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5.1.2 Activity Participation and Health Variables  

 The sample had a high frequency of participants who: a) had frequent social contact (i.e., 

the majority of participants communicated with friends and family daily); b) had frequent 

participation in activities (e.g., participation in cultural activities, associations, or volunteer 

work); and c) had a fairly high level of independence (e.g., most participants still planned 

activities on their own) (see Table 10, 11). Notwithstanding, several participants who used 

walkers for mobility provided informal feedback that, because they were now required to use a 

walker, it limited how active they could be.  

 There were a comparable number of people who had chronic health conditions and who 

did not have chronic health conditions. Irrespective of being diagnosed with chronic health 

conditions, participants' subjective perception of health was often rated high (i.e., the most 

common reported value was "Very Good").  

All of the participants stated that they were without any diagnosed memory impairments. 

However, using the MOCA screening tool, there were 9 participants who had scores that were 

suggestive of possible MCI. It is not surprising that there were scores that were suggestive of 

undiagnosed memory impairment, because older adults may not be experiencing any detrimental 

symptoms that would make them think of consulting a clinician. Moreover, the literature 

suggests that there is a high prevalence of undiagnosed cognitive impairments (Webb & Wilson, 

2011). Note, that participants were reminded during the sessions, if they were concerned about 

any memory issues that they were having that they should see a doctor. There was one 

participant in the study who stated that she was going to see her doctor about memory issues, 

because she felt that her memory difficulties had increased over the previous year. 

 

5.1.3 Memory Strategies Used Prior to Present Study 

All of the participants already used some sort of memory strategies (e.g., calendars) (see 

Table 10). There were 22 of the 28 participants who were not using a diary prior to the present 

study. The researcher asked the participants who took the memory training about what the 

training was about, and if they used anything from the training in their daily lives. The most 

common response was that they could not remember what the training was about. A few 

participants mentioned that in the memory training they needed to remember words or shapes 

that they saw on a computer screen, however, they did not provide much details and indicated 
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that they did not remember it that well. Although there were 8 participants who attended some 

type of memory training before, there was only 1 participant who discussed many of the details 

from it (i.e., that particular participant actually attended a memory training class and showed the 

manual). None of the participants indicated that they still did any of the activities in their daily 

lives that they performed in the memory training. 

 

 

5.2 Analytical Findings 

5.2.1 Correlations  

 Table 12 shows correlations between the dependent measures across the sessions. For 

example, there was a statistically significant positive association between the Memory Recall 

Tests for session 1 and session 2, (rs(26) = .39, p < .05 and between session 2 and session 3, 

(rs(26) = .63, p < .01). There were many statistically significant associations among the PRMQ 

scores (i.e., total scores, retrospective scores, prospective scores for session 1 and 3). 
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Table 12 Correlations  

 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. MOCA group                            

2. MOCA score -.81**              

3. Memory 
Recall s1 

-0.03 0.04             

4. Memory 

Recall s2 

-0.35 0.24 .39*            

5. Memory 
Recall s3 

-0.37 0.36 0.29 .63**           

6. PRMQ s1 total 

score 

0.03 0.00 -0.31 -0.20 -0.29          

7. PRMQ s1 retro 
score 

-0.10 0.04 -0.36 -0.13 -0.12 .86**         

8. PRMQ s1 

prospective score 

0.04 -0.01 -0.26 -0.15 -0.35 .94** .69**        

9. PRMQ s3 total 
score 

0.02 -0.05 -0.33 -0.17 -0.25 .80** .77** .73**       

10. PRMQ s3 

retro score 

-0.01 -0.06 -0.33 -0.15 -0.25 .71** .74** .60** .94**      

11. PRMQ s3 
prospective score 

0.11 -0.06 -0.20 -0.18 -0.32 .78** .60** .80** .88** .71**     

12. GAS 4goal 

outcome 

-.56** .62** 0.05 0.34 .42* 0.08 0.21 0.06 0.11 0.02 0.19    

13. GAS 2goal 
outcome s2 

-.65** .69** -0.12 .40* .39* 0.07 0.24 0.03 0.06 0.04 0.00 .84**  

14. GAS 2goal 

outcome s3 

-0.36 .38* 0.17 0.22 0.25 0.05 0.06 0.08 0.07 -0.05 0.27 .81** .41* 

Note.  

*   p < .05. 
** p < .01 

 

5.2.2 Mean Scores for Dependent Measures  

 The mean scores were calculated for the Memory Recall test, PRMQ, and GAS (see 

Table 13). Memory Recall test scores were higher from session to session for both the groups 

(normal cognition, MCI). Memory Recall test scores were higher for the group with normal 

cognition than the group with MCI. GAS scores were higher than baseline session 1 scores for 

both groups. GAS scores were higher for the group with normal cognition than the group with 

MCI. However, when the 2 goal scores were summed for each session separately (i.e., Goal 

Attainment – 2 Goal Score), the mean score for the group with normal cognition did not increase 

from session 2 to session 3. PRMQ scores (i.e., total scores, retrospective scores, prospective 

scores) were higher from session to session for both cognition groups (normal cognition, MCI).  
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Table 13 Descriptive Statistics for Dependent Measures 

  

  Total (n=28)       Normal Cognition (n=19)   MCI (n = 9)     

  Mean SD Min Max   Mean SD Min Max   Mean SD Min Max 

               MOCA 

score 26.11 (2.14) 21 29 

 

27.3 (0.99) 26 29 

 

23.5 (1.44) 21 25 

Memory 

Recall s1 12.75 (6.12) 3 33 

 

13 (6.60) 3 33 

 

12.33 (5.29) 4 19 

Memory 

Recall s2 19.71 (9.55) 5 42 

 

21.5 (8.30) 7 36 

 

16 (11.41) 5 42 

Memory 

Recall s3 26.04 (12.62) 9 67 

 

27.6 (9.10) 16 49 

 

22.78 (18.26) 9 67 

PRMQ s1 

total score 32.43 (7.50) 18 51 

 

32.2 (6.71) 18 43 

 

33 (9.37) 20 51 

PRMQ s1 

retro score 15 (3.92) 9 26 

 

15.1 (3.22) 10 21 

 

14.89 (5.35) 9 26 

PRMQ s1 

prospective 

score 17.43 (4.42) 8 26 

 

17.1 (4.10) 8 26 

 

18.11 (5.23) 11 25 

PRMQ s3 

total score 35.21 (10.24) 16 70 

 

34.1 (6.86) 16 42 

 

37.67 (15.42) 22 70 
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  Total (n=28)       Normal Cognition (n=19)   MCI (n = 9)     

  Mean SD Min Max   Mean SD Min Max   Mean SD Min Max 

PRMQ s3 

retro score 17 (5.64) 8 35 

 

16.5 (3.50) 8 21 

 

18.11 (8.81) 9 35 

PRMQ s3 

prospective 

score 18.21 (4.94) 8 35 

 

17.6 (3.73) 8 23 

 

19.56 (6.93) 13 35 

GAS 4goal 

baseline 35.49 (0.00) 35.5 35.5 

 

35.5 (0.00) 35.5 35.5 

 

35.49 (0.00) 35.5 35.5 

GAS 4goal 

outcome 53.63 (10.31) 35.5 71.8 

 

57.6 (8.71) 42.7 71.8 

 

45.16 (8.31) 35.5 60.9 

GAS 2goal 

baseline 37.6 (0.00) 37.6 37.6 

 

37.6 (0.00) 37.6 37.6 

 

37.6 (0.00) 37.6 37.6 

GAS 2goal 

outcome s2 55.09 (11.94) 37.6 74.8 

 

60.1 (10.78) 37.6 74.8 

 

44.49 (5.75) 37.6 50 

GAS 2goal 

outcome s3 51.11 (9.70) 37.6 74.8   52.9 (8.10) 37.6 74.8   47.24 (12.05) 37.6 74.8 

 

 

Note. The GAS baseline scores (i.e., GAS 2goal baseline, GAS 4goal baseline) were calculated using the recommended GAS scoring 

procedures that assume "somewhat less than expected" (-1) as a baseline. Therefore, GAS 2goal baseline is the sum of GAS outcome 

scores for 2 GAS scores that are "somewhat less than expected" (-1), and GAS 4goal baseline is the sum of GAS outcome scores for 4 

GAS scores (-1). 
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5.2.3 ANOVA Results 

There was a statistically significant main effect for session on Memory Recall scores, F 

(2, 52) = +17.88, p < 0.01 (see Table 14, Figure 15). The interaction between session and 

cognition level on memory recall scores was not statistically significant. The main effect for 

cognition on memory recall scores was not statistically significant. 

 

 

Table 14 ANOVA Results 

                          

  

Session     

 

Cognition     

 

Session 

X 

Cognition     

    

(df1, 

df2) F p   (df1, df2) F p   (df1, df2) F p 

Memory 

Recall Test 

 

(2, 52) 17.88** 0.01 

 

(1, 26) 1.35 0.26 

 

(2, 52) 0.79 0.46 

GAS – 4 

goals scores 

 

(1, 26) 83.81** 0.01 

 

(1, 26) 12.88** 0.01 

 

(1, 26) 12.88** 0.01 

GAS – 2 

goals scores 

 

(2, 52) 28.19** 0.01 

 

(1, 26) 12.88** 0.01 

 

(2, 52) 7.01** 0.01 

PRMQ – 

Retrospective 

 

(1, 25) -6.22* 0.02 

 

(1, 25) -0.02 0.88 

 

(1, 25) -0.19 0.67 

PRMQ – 

Prospective 

 

(1, 25) -0.31 0.58 

 

(1, 25) -0.02 0.90 

 

(1, 25) -0.10 0.75 

PRMQ – 

Total Score   (1, 25) -2.98 0.10   (1, 25) -0.01 0.99   (1, 25) -0.20 0.66 

Note.  

*   p < .05. 

** p < .01. 
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Figure 15. Means for Memory Recall 

 

There was a statistically significant main effect for session on goal attainment for 4 goal 

scores, F (1,26) = +83.81, p < 0.01 (see Table 14, Figure 16). There was a statistically significant 

interaction between session and cognition level on GAS – 4 goals scores, F (1,26) = +12.88, p < 

0.01. There was a statistically significant main effect for cognition on goal attainment for 4 goal 

scores, F (1, 26) = +12.88, p < 0.01. 

 

 

Figure 16. Means for GAS – 4 goals scores 

Note. Session 1 values show baseline GAS scores that are calculated using GAS 

procedures. Session 3 values are Goal attainment for 4 goals scores. 

 

There was a statistically significant main effect for session on goal attainment for 2 goal 
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scores, F(2, 52) = +28.19, p < 0.01 (see Table 14, Figure 17). There was a statistically significant 

interaction between session and cognition level on GAS – 2 goals scores, F (2, 52) = +7.01, p < 

0.01. There was a statistically significant main effect for cognition on goal attainment for 2 goal 

scores, F (1, 26) = +12.88, p < 0.01. 

 

 

Figure 17. Means for GAS – 2 goals scores 

Note. Session 1 values show baseline GAS scores that are calculated using GAS procedures. 

Session 2 and 3 scores are Goal Attainment for 2 goal outcome scores.  

 

There was a statistically significant main effect for session on PRMQ – retrospective scores, F 

(1, 25) = -6.22, p < 0.02 (see Table 14). Neither the main effect for cognition on PRMQ – 

retrospective scores nor the interaction between session and cognition level was statistically 

significant. None of the effects for PRMQ – prospective scores was statistically significant (see 

Table 14). There was a trend toward significance main effect for session on PRMQ – total 

scores, F (1, 25) = -2.98, p < 0.10 (see Table 14). None of the other effects for PRMQ – total 

scores were statistically significant.  

 

5.2.4 GAS Statistics 

 Some GAS studies have performed statistics in regards to the percentages of achievement 

of goals (Davis & White, 2008; Mannion, Caporaso, Pulkovski, & Sprott, 2010; O’Sullivan, 
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Coen, O’Hora, & Shiel, 2014). The present study found that 77% of the goals were achieved as 

expected or better (see Table 15). 

 

Table 15 Goal Attainment Scaling (GAS) – Percentages – Achieved as expected 

    Much 

more 

(+2) 

Somewhat 

more (+1) 

Achieved 

goal as 

expected 

(0) 

Between 

somewhat 

less and 

as 

expected 

(-.5) 

Somewhat 

less (-1) 

Much 

Less (-

2) 

Total 

Goal 1 4 8 10 1 5 0 28 

Goal 2 5 7 11 1 4 0 28 

Goal 3 4 5 12 0 7 0 28 

Goal 4 2 3 15 0 8 0 28 

TOTAL 15 23 48 2 24 0 112 

(%) 13% 21% 43% 2% 21% 0% 100% 

Cumulative 

(%) 13% 34% 77% 79% 100% 100%   

 

5.3 Feedback from Participants 

 The feedback questionnaire had high values for all items (see Table 16). Most of the 

responses were "Agree" or "Strongly Agree" which indicated that participants responded 

positively to the study. Moreover, there were no responses of "Disagree" or "Strongly Disagree". 

Many participants provided informal feedback that they were now more aware of their memory 

difficulties. Most participants found that the study was useful and utilized strategies that they 

said would assist them in their daily life. Moreover, most participants indicated that the 

instructions and materials were easy to use. The positive feedback about ease and use of the 

study materials was in accordance with the researcher’s observations because participants 

appeared to be able to understand and respond to most of the questions (i.e., feedback 

questionnaire, demographics questionnaire, etc.) fairly easily. However, the researcher noticed 
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that participants did appear to have somewhat more difficulty in answering the goal attainment 

assessment to rate the achievement of their goals (e.g., participants often considered two 

categories on the Likert scale for several seconds when determining which one to choose). 

Participants who took longer to respond to the Goal Attainment Scaling often referred to the 

words 'achieved as expected' and digressed into stories that related to what they normally would 

expect for achievement of their goals (e.g., stories of what normally happens when they set goals 

and try to achieve them).  

Two items in the feedback questionnaire were used to try to determine if participants 

thought that using the diary or the checklist was more efficacious (see Table 17). Responses were 

positive that both methods (i.e., diary and checklist) were useful and responses did not indicate 

that either method (i.e., diary or checklist) was preferred. However, informal verbal feedback 

that participants provided during the study indicated that some of the participants thought that 

using diaries was a great idea and they did not talk much about the goals/checklists. For other 

participants, they discussed goals more than the diary. Although, the informal feedback appeared 

to show a preference difference, the difference in preferences did not show up in the way they 

answered the question. 

Most of the participants stated that they would continue using methods from the study 

and all of the participants stated that they could be contacted for a follow up study. Several 

participants specifically requested that they be asked to be in a follow up study even before the 

feedback questionnaire was performed. 

Generally, the participants were very engaged in the study and asked many questions. 

Discussion included questions about memory research that is available, what the university plans 

to do with the research, and questions about other participants (e.g., what goals and strategies 

other participants were using).  
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Table 16 Feedback – Agree/Disagree Likert 

 

  Total (n=28)       Normal Cognition (n=19)   MCI (n = 9)     

  Mean SD Min Max   Mean SD Min Max   Mean SD Min Max 

               Instructions 

easy to use 4.5 (0.58) 3 5 

 

4.58 (0.51) 4 5 

 

4.33 (0.71) 3 5 

Helped to 

remember 

things 4.36 (0.73) 3 5 

 

4.32 (0.67) 3 5 

 

4.44 (0.88) 3 5 

Helped to 

accomplish 

goals 4.21 (0.63) 3 5 

 

4.26 (0.65) 3 5 

 

4.11 (0.60) 3 5 

Study was 

useful 4.39 (0.63) 3 5 

 

4.47 (0.70) 3 5 

 

4.22 (0.44) 4 5 

Time spent 

was 

appropriate 4.36 (0.49) 4 5   4.32 (0.48) 4 5   4.44 (0.53) 4 5 
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Table 17 Feedback – Other Items 

 

  Values     

Total 

(n=28)   

Normal 

Cognition 

(n=19)   MCI (n = 9) 

        Freq (%)   Freq %   Freq % 

Will continue 

to use 

method 1 Yes 

 

25 89.29 

 

17 89.47 

 

8 88.89 

 

2 No 

 

3 10.71 

 

2 10.53 

 

1 11.11 

Willing to 

participate in 

follow up 1 Yes 

 

28 100 

 

19 100 

 

9 100 

 

2 No 

         Diary assists 

memory as 

expected -2 Less than expected 

         

 

-1 

Somewhat less than 

expected 

         

 

0 

Achieved goal as 

expected 

 

9 32.14 

 

6 31.58 

 

3 33.33 

 

1 Somewhat more than 

 

5 17.86 

 

4 21.05 

 

1 11.11 



SIMPLE MEMORY TOOL                                                                                                        104 

 

expected 

 

2 

Much more than 

expected 

 

14 50 

 

9 47.37 

 

5 55.56 

Goals 

/checklist 

assists 

memory as 

expected -2 Less than expected 

         

 

-1 

Somewhat less than 

expected 

         

 

0 

Achieved goal as 

expected 

 

10 35.71 

 

7 36.84 

 

3 33.33 

 

1 

Somewhat more than 

expected 

 

5 17.86 

 

4 21.05 

 

1 11.11 

  2 

Much more than 

expected   13 46.43   8 42.11   5 55.56 
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Chapter 6: Discussion 

6.1 Findings 

6.1.1 Overview 

 In the present study, there were hypotheses for: a) improved performance from session to 

session; b) better performance for participants with normal cognition than participants with MCI; 

and c) greater gains in performance for participants with normal cognition than participants with 

MCI from session to session. For memory recall, the hypothesis was supported for improved 

performance from session to session. However, no group difference emerged, nor was the 

interaction between sessions and group significant. In contrast, all of the hypotheses were 

supported for the GAS, but none of the hypotheses were supported for the PRMQ. The following 

table is a summary of the support (or lack of support) for each hypothesis (see Table 18). 

 

Table 18 Summary of Hypotheses 
 

Score Improved 

Performance 

(Both Groups) 

Better Performance 

(Normal Cognition) 

Greater Gains 

for (Normal 

Cognition) 

Memory Recall of daily events  Support – – 

PRMQ – – – 

GAS – 4 goals Support Support Support 

GAS – 2 goals Support Support Support 

 

6.1.2 Memory Recall 

The results support that the Memory Recall tests improved for both groups (normal 

cognition, MCI) from session to session. This renders support that the Memory Tool was 

effective in enhancing memory performance. The memory recall findings in the present study 

are, therefore, in accord with other studies, in that other memory interventions have found that 

diaries have been useful for memory recall (Aitken et al., 2013; Carpenter, 2001; Ownsworth & 

Mcfarland, 1999). However, it should also be noted that social reinforcement was likely a 

pertinent factor. Participants knew that they would be meeting the researcher for another session, 

and they may have wanted to do their homework to please the researcher.  
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The results do not support that there was better performance or better gains for the group 

with normal cognition. However, in examining the means of the Memory Recall test scores, it 

appears that there are differences between the groups, with the baseline Memory Recall test and 

gains in the Memory Recall test scores being higher for the group with normal cognition than the 

group with MCI. Perhaps, there may have been a statistically significant effect if there was more 

difference between the normal cognition and MCI groups' ability (i.e., if the participants with 

MCI had more severe decline). The mean scores on the MOCA tests for both groups were not 

that different (i.e., normal cognition group mean score was 27.3, MCI group mean score was 

23.5). Other studies that have compared participants with MCI often have had lower MOCA 

scores (Geriatrics Interprofessional Interorganizational Collaboration, 2008). The measures used 

in this study (i.e., Memory Recall tests) might require more impairment in the MCI group to see 

differences in participants. It is also possible that because the Memory Recall test was an “open 

book” test, any differences between the two groups were reduced. Moreover, the present study 

allowed participants to have homework and to work on strategies, whereas other studies often 

require the memory tasks to only occur in the lab. 

 

6.1.3 Goal Attainment 

The results supported all of the hypotheses for goal attainment (i.e., for both GAS – 4 

goals and GAS – 2 goals scoring). The results supported that: a) there was improved 

performance for both groups (normal cognition, MCI); b) there was better performance for the 

normal cognition group); and c) there were greater gains across sessions for the group with 

normal cognition.  

Most participants accomplished their goals. Many participants provided informal 

feedback that the study was motivating them to work on goals. An interesting finding was that 

many participants in the normal cognition group felt that they achieved their goals better in 

session 2 than in session 3 (i.e., their self-report GAS scores were higher in session 2 than in 

session 3). However, it did not always appear that they did less work for session 3. Sometimes 

there were just as many work forms and details that were written in both sessions. For example, 

often the tasks that were planned for goals were completed in both sessions as they had planned, 

however, the participant was more critical of their accomplishments in the third session. Perhaps 

when participants feel that they do very well when they start goals, they set their expectations 
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high and have more difficulty feeling like they are reaching their expectations. Additionally, it is 

important to consider that the amount of work for a goal may vary. Some participants may have 

selected goals for session 3, which were built upon goals from session 2 (e.g., a session 2 goal 

could be to remember keys, a session 3 goal could be to remember keys in house and garage). 

Other goals may have been entirely different goals (i.e., session 2 goal could be to remember 

names, session 3 goal could be to learn new words in French). Therefore, the content of the goal 

may have affected their assessment of their goal attainment, because if they chose more difficult 

goals for session 3, it might affect their subjective assessment. 

 It is also interesting to note that this finding did not occur in the MCI group (i.e., The 

MCI group mean score for goal attainment scores increased from session 2 to 3). More 

investigation would be needed to explain why the group with normal cognition had a decrease of 

scores from session 2 to 3 and the group with MCI did not have a decrease in scores from session 

2 to 3. A research study could compare participants whose scores increase, versus scores that 

decrease, from session 2 to 3, and explore the differences between the groups. In order to 

investigate possible differences in goal attainment and expectations between participants with 

normal cognition and participants with MCI, a literature review was performed. However, the 

investigation did not uncover any pre-existing theoretical explanation. 

In contrast to the memory recall findings, there was a significant difference between the 

normal cognition and MCI groups on the GAS. This finding suggests that there does not have to 

be much impairment to notice differences in goal attainment between participants with normal 

cognition and MCI. No literature was found that compared the GAS outcomes for normal 

cognition and MCI. However, based on the symptoms of normal aging and various cognitive 

impairments, it has intuitive appeal that participants with normal cognition should be able to 

perform better and have better gains for goal attainment (i.e., symptoms of cognitive 

impairments often include functional independence to perform tasks) (Mayo Clinic, 2016c).  

Furthermore, the present study found that 77% of the goals were achieved at least as 

expected, which is in accord with other studies. Other studies that have used the GAS have 

ranged from 70% to 84% for achievement of goals (i.e., studies that have involved older adults, 

physical pain, rehabilitation for MCI, etc.) (Davis & White, 2008; Mannion, Caporaso, 

Pulkovski, & Sprott, 2010; O’Sullivan, Coen, O’Hora, & Shiel, 2014).   
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 In sum, studies that have used the GAS with older adults suggest that it is useful to have 

the following in an intervention: a) individualized goal setting; b) learning and practice; c) 

planning for strategies; d) setting an attainable number of goals (i.e., 2 goals); and e) possible 

adaptation to goals (e.g., revise goals on weekly basis) (Bailly, Gana, Hervé, Joulain, & 

Alaphilippe, 2014; Davis & White, 2008).   

6.1.4 Prospective and Retrospective Memory 

The results did not support the hypotheses for PRMQ scores (i.e., total, retrospective, 

prospective scores). This intervention was tailored to the goals that the participants said they 

wanted to work on. The goals that the participants chose did not necessarily correspond with the 

items on the PRMQ. Therefore, it was perhaps not surprising that PRMQ scores did not improve. 

Also, there were only 3 sessions, so there was limited time to address any issues that may have 

been identified in the PRMQ. Although no previous research used an intervention that was 

similar to the present study, studies that have done pre- and post-intervention measures using the 

PRMQ have also not found improvement in scores, and similarly provide an explanation that the 

intervention had too limited a duration to observe changes to PRMQ (McCarthy, 2016). 

The mean scores for both cognition groups (normal cognition, MCI) tended to increase 

(i.e., became worse) from session to session. However, the only statistically significant effect on 

the PRMQ was for retrospective memory scores, which increased from session to session; in 

other words retrospective memory scores became worse from session 1 to session 3. In addition, 

there was a trend towards significance for PRMQ total scores increasing from session to session. 

This finding makes sense since PRMQ total scores are a sum of the retrospective and prospective 

scores. That retrospective, but not prospective, memory scores changed for the worse 

corresponded with informal feedback from participants; the memory difficulties mentioned by 

participants in session 3 reflected retrospective memory (e.g., forgetting names), rather than 

difficulties with prospective memory. Moreover, participants mentioned that the study was 

making them more aware of memory difficulties. When participants were responding to items on 

the PRMQ, they often digressed into a story and this occurred more often in session 3 (i.e., the 

story was related to the memory difficulty that the item described). Furthermore, all of the 28 

participants already indicated that they had strategies prior to commencement of the study (e.g., 

the strategies were usually for future events and the most popular strategy was using calendars) 

and, therefore, they may have had better metamemory for prospective events than retrospective 
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events prior to the study. 

It is also noteworthy that the PRMQ scores for session 1 were not much different 

between the normal cognition and MCI groups (i.e., mean scores for PRMQ total scores were 

32.2 for the normal cognition group and 33 for the MCI group). Previous research that has 

compared PRMQ scores between groups with different levels of cognition has found similar 

findings to the present study, in that participants with normal cognition did not have substantial 

differences in their PRMQ scores, compared to individuals with MCI (Eschen, Martin, Gasser, & 

Kliegel, 2009).  

Furthermore, the Cronbach’s alpha for prospective scores for session 3 was .67, which is 

notably less than the .85 value that has been found in other studies that have used the PRMQ 

(Piauilino et al., 2010). The Cronbach’s alpha also dropped somewhat from the session 1 alpha 

of .78. It has been suggested that a Cronbach’s alpha should be at least .70 to be acceptable and 

should be even higher (i.e., .90) for clinical applications (Connelly, 2011).  

While answering the PRMQ, the participants in the present study often hesitated trying to 

decide between two responses (e.g., do I have this memory difficulty rarely or sometimes?) and 

indicated that they were having difficulty answering the question. Some of the reasons that the 

participants provided included: a) it is not clear what the categorical values denote (i.e., how 

often is sometimes); b) some of the questions did not pertain to their life situation (e.g., items 

asked about recall of information the participants watched on television, however, some 

participants rarely watched television); c) questions were general (e.g., the questions did not 

provide specific details of the situation and forgetting may depend on how important the task is 

and the questions did not indicate what the content was to be remembered or how important it 

was); d) questions seemed subjective (i.e., participants might feel different about question 

depending on their life situation when answering questionnaire); and e) questions did not 

differentiate between remembering with only using memory or by using memory strategies (e.g., 

the reason that participants may not have a memory difficulty is because they have strategies, 

such as using the calendar). There was more informal feedback from participants about the 

PRMQ questions in session 3, possibly because participants thought about memory difficulties 

during the study. Studies that have used the PRMQ have not mentioned similar feedback about 

the clarity of the PRMQ questions from participants, however, other studies may not have spent 

as much time working on memory strategies, goals, and difficulties over a period of time, which 
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might have fostered more reflection (Piauilino et al., 2010; Zeintl et al., 2006; Zimprich et al.,, 

2011). Perhaps, it would be useful to have a study that explores the feedback that participants 

provide on the PRMQ.   

 

6.1.5 Other Analyses 

There were many correlations that were found in the scores. Measures that were repeated 

across multiple sessions were correlated with each other, which renders support for reliability 

(e.g., Memory Recall test 2 was correlated with Memory Recall test 3). However, there were less 

correlations across measures (i.e., correlations of GAS and PRMQ), which suggests that the 

different memory measures do not necessarily measure the same ability. For example, some 

participants may have a better grasp of how to use diaries for memory recall than to set their own 

goals. This could mean that just because a participant does well on one measure, it does not 

necessarily infer that they will do well on another measure. This observation should be 

considered when designing training for the Simple Memory Tool.  

There were also numerous correlations among other items (e.g., subjective perception of 

health was correlated with many of the feedback questionnaire items) (see Appendix D). It 

would be interesting to explore many of the correlations with a larger sample in a follow up 

study (i.e., this sample size was small and not likely to be representative of the general 

population). 

Investigation was done in order to use ANCOVAs with the covariates of: age, age group 

(i.e., age >= 75, age < 75), activity level (i.e., based on items related to activity such as social 

contact), subjective perception of health, chronic health, diary (participant’s use of diary prior to 

study) and memory training. However, because of the small sample size there was difficulty in 

dividing the groups up into smaller groups based on covariates.  

 

6.2 Administration of the MOCA 

The present study found the Cronbach’s alpha for the MOCA to be 0.67, whereas other 

studies have found higher Cronbach’s alphas, such as 0.83 (Canadian Partnership for Stroke 

Recovery, 2016; Nasreddine et al., 2005). There were a wide variety of reasons for points being 

deducted in MOCA scores in the present study. The item that affected the Cronbach’s alpha the 

most was the date (i.e., the 6 participants who responded with the incorrect day of the week (i.e., 
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day number) had fairly high MOCA scores ranging from 25 to 29). Several participants also 

provided informal feedback that they did not think the date was an appropriate item, because the 

date is not as meaningful to them now that they are retired, and they no longer had set schedules. 

Another item that lowered the Cronbach’s alpha was the naming of the rhinoceros, given that 7 

participants thought it was a hippopotamus.  

Age may have been a factor for these errors, as 5 of the 6 participants who answered the 

date incorrectly were over 70 years of age, and 6 of the 7 participants who thought the rhinoceros 

was a hippopotamus were over 70 years of age. Other researchers have mentioned that the 

hippopotamus error is a common error on the MOCA (Armstrong et al., 2013), however, unlike 

the present study, the researchers found that the hippopotamus error was associated with the 

MOCA total scores and associated with cognitive impairment. Perhaps, the hippopotamus error 

could be associated to vision, as the rhinoceros is shaped somewhat like a hippopotamus, and the 

horn on the rhinoceros on the MOCA form is small in size. However, no articles could be found 

that suggest the hippopotamus mistake could be related to vision (i.e., articles reviewed mention 

that the hippopotamus error was associated with lower MOCA scores and other conditions such 

as Parkinson’s disease) (Armstrong et al., 2013).   

Thus, the wide range of ages of participants in the present study may be a possible 

explanation for the relatively low Cronbach’s alpha. Moreover, researchers have suggested that 

there are difficulties with MOCA scoring when participants have different ages, and it might be 

appropriate to change the recommended MOCA scoring procedures to take better into account a 

participant's age (Malek-Ahmadi et al., 2015).  

 

6.3 Possible Changes to the Study 

For future versions of the Simple Memory Tool, there could be changes to be considered. 

The PRMQ tool findings were interesting (i.e., possibly participants became more aware of 

memory difficulties), and it certainly would have been interesting to spend more time examining 

the PRMQ feedback. However, it might not be the best questionnaire to use for an intervention 

with the Simple Memory Tool, because it did not correspond as well with goals that participants 

were interested in working on. The literature review did not find a questionnaire that 

corresponded well to the sort of goals that participants selected, therefore, a future study might 

possibly use a self-report instead of the PRMQ. In consideration to using different measures in a 
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future study, the length of time of the sessions should also be considered (i.e., different measures 

could possibly make the length of time for a session increase, and in the present study it was 

often challenging to keep participants’ sessions within 1-2 hour). The Memory Recall test and 

the GAS were appropriate for this study.  

In addition to the work form folder, perhaps a note about why diaries are important could 

be included, as some participant could immediately understand the use of diaries, but other 

participants had more difficulty understanding the need for keeping diaries. Some participants 

also stated that they did not need to remember the past, or would not have difficulty 

remembering events. Therefore, a document that discusses the benefits of diaries (e.g., long term 

memories, memory difficulties for recent events are often first to decline, etc.), might be useful. 

Perhaps, a sheet that listed a summary of accomplishments could be incorporated into the study 

(e.g., these are the goals that were completed, these are the habits that are now established, etc.). 

The participants’ informal feedback indicated that many of the participants were aware that they 

were accomplishing goals, but there were a few participants that may have been less aware than 

others that the diaries were improving their memory recall from session to session. Therefore, a 

list of accomplishment could assist with participants recognizing their improvements (i.e., there 

were a couple of participants both in the pilot study and the present study who provided informal 

feedback that they were not sure why they needed to keep diaries, even though, their Memory 

Recall test improved from session to session, so they may not have been as aware of the diary’s 

impact). Moreover, when participants asked about the need for diaries, the researcher provided 

explanations from the memory literature (i.e., episodic memory and working memory are often 

among the first areas of memory to decline), and the participants indicated that they found this 

information interesting. 

 

6.4 Limitations 

A major limitation of this study is that there was an absence of a control group who did 

not use the Simple Memory Tool. Therefore, the participants cannot be compared to people who 

did not have access to the Simple Memory Tool. Another limitation was the generalizability of 

the findings because the sample (i.e., older adults from the Centre on Aging database) may not 

have been representative of all older adults (i.e., older adults who volunteer for research might 

not be representative of the general population). The sample did not have representative 
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proportions of the diverse ethnic groups that exist in Canada.  There also was a small sample size 

which limits power (i.e., some of the mean scores for the measures showed trends, however, 

there was not a statistically significant effect). Many other cognition and memory interventions 

have similarly achieved results that do not reach significance (i.e., meta-analyses find varying 

measures, effect sizes, and statistical effects) (Li et al., 2011). Moreover, it was not possible to 

do particular secondary analyses that may have been interesting. There were few males in the 

study, therefore, it is difficult to ascertain if there would be differences for males or females with 

use of the Simple Memory Tool.  

There was a limited number of sessions, and there may be more benefit if there are more 

sessions or more contact with the researcher (Farage et al., 2012). During session 1 and session 

2, the participant and the researcher collaborated to set 2 goals and discuss possible memory 

strategies. Much of the problems solving for memory difficulties occurred when the participant 

was collaborating with the researcher, and since there was a limited amount of time with the 

researcher, the participant was required to work quite independently between the sessions (i.e., if 

memory strategies did not work, they had to perform adaptation themselves). Moreover, other 

researchers have mentioned that the number of sessions can be a factor in cognition and memory 

interventions (Li et al., 2011; Rapp et al., 2002; Simon et al., 2012).  

Another limitation with the GAS was that the participant’s response on the Likert scale is 

quite subjective, and "met my goals as expected" might mean something different to different 

participants; for example, they may have had different expectations of themselves based on their 

goal attainment prior to the present study. 

It was difficult to assess changes in the PRMQ with a limited number of sessions. 

Although most participants indicated that they would continue using methods from the study, it 

is not be clear how many older adults would continue performing tasks, such as checklists, on a 

regular basis, as the present study did not have a long-term follow-up. Although there were a 

high number of participants who said that they would continue to use methods from the study, 

the researcher is not very optimistic that all of the participants would. Some participants admitted 

that they only started their goals half way through the week in between sessions, because they 

knew the researcher was coming back in a week. Also, some participants admitted that they 

thought that they had known about their memory difficulties for some time, but they were not 

likely to plan to do any goals without meeting for sessions with the researcher. This suggests that 
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social reinforcement (e.g., social reinforcement from a researcher, a nurse, a health practitioner, 

class teacher, etc.) might provide a higher probability that people would keep using memory 

methods and setting goals (Belloni, Faccio, Costa, & Iudici, 2014). 

 

6.5 Future Research 

Segments in the present study were audiotaped. Future research could involve qualitative 

analysis of the audiotaped interviews. A future study might have the research question: "What 

are the memory difficulties that older adults report?". Future research might also build upon this 

study to provide additional benefit. For example, future research could have the objective of 

developing checklists that can be shared among participants (i.e., effective checklists could be 

shared among people with cognitive impairments).  

Future research might involve: a) analyzing audiotapes for themes of what older adults 

report as memory difficulties; b) developing manuals with some of the common goals and 

strategies that participants may have; c) developing workshop class formats; and d) using 

technologies such as applets or audio devices instead of reliance on paper formats. 

Perhaps the Simple Memory Tool could be shared in formats other than participants 

meeting with the researcher, individually. For example, there could be a workshop class that 

involves several participants at once. The possible advantages of a workshop class are that: a) 

social contact may serve as reinforcement; b) participants might assist each other with memory 

related goals; and c) enjoyment (i.e., several of the participants in the present study mentioned 

that they might enjoy having a workshop class). Another format for the Simple Memory Tool 

could be the utilization of technology (e.g., computers, smart devices, etc.). For example, the 

checklist could be an applet on a smart phone. For example, an audio device could be used to 

record diary entries. 

A future study might involve development of a manual. In the present study there were 

repeating themes (e.g., names) and strategies (e.g., say the person’s name when you meet them) 

for memory related goals. This type of information could be incorporated in a manual. A manual 

could be useful for future researchers who want to use the Simple Memory Tool. Moreover, 

there are many factors that affect memory (i.e., lifestyle factors, exercise), that people did not 

choose as goals in the present study and these factors could be included in the manual to provide 
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participants with ideas for goals (Bayles, 2013; Hannigan et al., 2015; Hyer et al., 2014; Weih et 

al., 2007). 

Perhaps the Simple Memory Tool could be utilized for long-term memory of events (e.g., 

the Simple Memory Tool could be used to recall events that occurred 3 months ago). The present 

intervention had a short duration (i.e., 3 sessions), and future research could explore longer 

durations and examine how to encourage older adults to use checklists for the long term. Perhaps 

social support could be incorporated in the Simple Memory Tool to motivate older adults (i.e., 

long term sustainability). For example, someone else (e.g., health care provider, co-worker, 

caregiver) could be in contact on a regular basis to verify that checklists items are being 

performed (i.e., cross-checking of items) (Hales et al., 2008; Winters et al., 2009).  

Other populations that have memory difficulties (e.g., TBI or ADHD) could also possibly 

benefit from a similar intervention such as the Simple Memory Tool (Alderson et al., 2013; 

Hillary et al., 2006; Smith et al., 2016). The approach of assisting individuals to create checklists 

and diaries might work for other aliments other than memory. For example, the researchers that 

are involved in prospective memory literature advance that prospective monitoring difficulties 

might affect people with obsessive-compulsive disorder or schizophrenia (McDaniel & Einstein, 

2007); therefore, a checklist could possibly assist other populations with daily life activities.  

 

6.6 Conclusion 

This study incorporated the recommendations from the literature to include more use of:  

a) diaries; b) calendars; and c) homework assignments (Gross et al., 2012; Kliegel & Bürki, 

2012; McDaniel & Bugg, 2012). The objectives were to examine if a Simple Memory Tool 

would: 1) assist with daily life memory performance and goal attainment of older adults; and 2) 

have a different effect for individuals with normal cognition or MCI. The findings show that the 

Simple Memory Tool assisted with memory performance and goal attainment of older adults. 

The findings also suggest that there is a different effect for individuals with normal cognition and 

individuals with MCI for goal attainment (i.e., participants with normal cognition performed 

better and had greater gains for goal attainment than participants with MCI). However, the 

findings did not reveal a different effect of cognition for PRMQ or memory recall scores.  

This Simple Memory Tool has the potential to assist older adults with daily life activities 

and independence. There is no cure for many conditions that involve cognitive impairments (e.g., 
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Alzheimer’s disease, MCI) (Chen & Pan, 2014; Hillis, 2013). Therefore, it is imperative that 

simple teaching methods are provided to assist people with the level of cognition that they have. 

Many of the existing treatments, such as medication (Li et al., 2011; Mayo Clinic, 2016a; 

Rountree et al., 2009), or technology (i.e., computers, RTMS) (American Psychological 

Association, 2015; Hyer et al., 2014) have had limited success in assisting older adults with 

memory decline. Therefore, alternative solutions such as the Simple Memory Tool should be 

explored.  

 

6.7 Knowledge Added 

There is a lack of memory related interventions that provide: a) transferability to daily 

life activities; b) opportunities for participants to have input on the content of an intervention 

(i.e., their memory difficulties); and c) assistance with prospective memory (Kliegel & Bürki, 

2012; McDaniel & Bugg, 2012; McDaniel & Einstein, 2007). Interventions that are in direct 

alignment with the needs that are reported by vulnerable populations (e.g., people with cognitive 

impairments) and that can possibly be cost-effective are greatly needed. 
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Appendices 

Appendix A: Materials 

Examples of the forms that were used are in the following figures: 

 

A.1.0 Simple Memory Tool 

A.1.1 Work Form 

A.1.1.1 Blank Form  

 

 

 

 

 

Work Form       Participant code #: ______ 

 

Title    

 

 

 

Items   Details 
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A.1.1.2 Simple Memory Tool – Work Form – Modified for Checklist 

 

 

 

Work Form       Participant code #: ______ 

 

Title    

 

 

 

Items          
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A.1.2 Simple Memory Tool – Instructions  

 

 

 

 

 

Memory Tool - Instructions 

 

For each day please: 

 Use a checklist for that day 

 Use the pocket notebook to write down things you want to remember 

 Feel free to modify the checklist to make it easier to use 

 

If you have any questions, please contact the researcher at: 

 

Name Phone Role 

Daniel Saltel (999) 999-9999 study staff 
 

You have a total of 3 sessions with the researcher. Your following sessions will be at: 

 

Session Date/Time Location 

2   

3   
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A.1.3 Simple Memory Tool – Examples 

A.1.4 Simple Memory Tool – Questions to Assist with Determining Goals 

 

 

Note. In order to assist the participant with determining goals, the researcher asked about 

memory difficulties or asked about events from the Memory Recall test. If there was difficulty 

obtaining goals the researcher provided some questions that often assisted the participant with 

thinking of potential goals. Participants may have wanted to pick between a few questions to 

determine goals. Keywords in the text were highlighted to try to reduce the amount of time for 

considering questions.

Questions for Getting Memory Goals  – paraphrase 

 Do you have any memory difficulties?  

 What areas of memory do you think could benefit from improving?  

 What do you enjoy remembering?  

 What are you interested in remembering?  

 Describe to me some of the things you do on a typical day. 

 What do you enjoy doing? 

 What upcoming things will you need to remember?  

 What things do you need to remember? 

 What do you have in your memory that you would like to use - share with others? 

 What have you learned that you would like to share with others? 

 What do you think is important to remember? 

 What do you wish you could remember but forgot? 

 Describe to me some things that you have forgot? 

 What mistakes have you made that you would like to avoid in the future?  

 What mistakes do you make now? 

 What would you like to make easier to remember? 

 What reminders would be useful for you? 

 What are you thankful for? 

 Describe to me the tasks you do in a day? 

 What makes it easier for you to remember things? 

 What like to do with rest of life? 

 Does anyone else in their life have memory difficulties? 



SIMPLE MEMORY TOOL                                                                                                         137 

 

A.2.0 Measures – Primary  

A.2.1 Demographics  

 

Demographics and Memory Questionnaire                                                              Participant code #: _____ 
 

 

We would like to know a few things about you to help us better understand your answers.  

 

1.  Record sex    

 Male ……1 

 Female ….2 

 

2.  How old are you?  

  ______ Years old 

 

3.  What is your current marital/partner status?  

Single, never married or never lived with a partner .......... 1 

Married/Living with a partner in a common-law 

Relationship ......................................................................... 2 

Widowed ............................................................................. 3 

Divorced ............................................................................. 4 

Separated ............................................................................. 5 

 

4. What is the highest level of schooling you have completed? 

Less than high school ...................................................... 1 

High School Graduate ..................................................... 2 

Some University, Community College .......................... 3 

      or Technical Institute  

University, Community College ...................................... 4 

      or Technical Institute Graduate  

Advanced Degree (Master’s or PhD) ............................... 5 

  Don’t Know ...................................................................... 99 

 

5. Are you currently…. 

Employed full-time .......................................................... 1 

Employed part-time .......................................................... 2 

  Unemployed ..................................................................... 3 

  On disability..................................................................... 4 

Retired ............................................................................. 5 

  Choose not to answer........................................................ 99 

 

For Questions 6-12, ask in the past 12 months, how often you participated in…  
6. Family or friendship based activities outside the household?  

Examples include: formal and informal activities such as small get-togethers, 

meals outside of the household, weddings, or reunions 

At least once a day ............................................................... 1 

At least once a week ............................................................ 2 

At least once a month ........................................................... 3 

At least once a year .............................................................. 4 

Never .................................................................................... 5 

 [DO NOT READ] Don’t know/No answer......................... 99 
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Demographics and Memory Questionnaire                                                              Participant code #: _____ 
 

 

7. Educational and cultural activities involving other people such as attending courses, 

concerts, plays, or visiting museums 

              At least once a day .............................................................. 1 

At least once a week ........................................................... 2 

At least once a month .......................................................... 3 

At least once a year ............................................................. 4 

Never ................................................................................... 5 

[DO NOT READ] Refused ................................................ 98 

[DO NOT READ] Don’t know/No answer ........................ 99 

 

8. Neighbourhood, community or professional association activities 

At least once a day .............................................................. 1 

At least once a week ........................................................... 2 

At least once a month ......................................................... 3 

At least once a year .............................................................. 4 

Never .................................................................................... 5 

[DO NOT READ] Refused ................................................. 98 

[DO NOT READ] Don’t know/No answer .........................99 

 

9. Volunteer or charity work 

At least once a day ............................................................... 1 

At least once a week ............................................................. 2 

At least once a month ............................................................ 3 

At least once a year .............................................................. 4 

Never .................................................................................... 5 

[DO NOT READ] Refused ............................................... 98 

[DO NOT READ] Don’t know/No answer .........................99 

 

10.  In general, would you say your health is ….?  

Excellent ............................................................................ ............. 1 

Very good ........................................................................................  2 

Good ................................................................................................  3 

Fair .................................................................................................. 4 

Poor ...................................................................... ...........................  5 

 

11. Do you have any chronic health conditions? 

Yes ………1 

No ………..2 

 

If yes, describe: 

 _______________________________________________ 
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Demographics and Memory Questionnaire                                                              Participant code #: _____ 
 

 

12. Do you have any diagnosed memory impairments? 

 Yes  

 No 

If yes, describe: 

______________________________________________________________________________ 

 

13. Open ended questions: 

 

1. Do you have any memory difficulties? Or what areas of memory do you think could benefit from improving?  

[Probe: if so, what difficulties do you have? What areas could be improved?] 

2. How are memory difficulties affecting you? Could you tell me more about this? 

[Probe: Could you give me some examples? When does this happen? What time of day or week does this happen? 

When did this start happening?] 

3. So to summarize when ...<reflect what they said> this happens. 

______________________________________________________________________________ 

 

______________________________________________________________________________ 

 

14. Do you use any memory strategies to help you remember things?  

 Yes  

 No 

If yes, describe: 

______________________________________________________________________________ 

 

15. Do you use a diary?  

 Yes  

 No 

If yes, describe: 

______________________________________________________________________________ 

16. Have you ever attended a memory training program before?  

     Yes  

     No 

If yes, describe: 

 

_____________________________________________________________ 
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A.2.2 Montreal Cognitive Assessment (MOCA)  

 
Note. Adapted from (Dementia Services Information and Development Centre, 2014). 
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A.2.3 Prospective and Retrospective Memory Questionnaire (PRMQ)  

 

 

Prospective-Retrospective Memory Questionnaire                                               Participant code #: _______ 
 

 

REMEMBERING TO DO THINGS 

 

In order to understand why people make memory mistakes, we need to find out about the kinds of mistakes people 

make, and how often they are made in normal everyday life. We would like you to tell us how often these kind of 

things happen to you. Please indicate by ticking the appropriate box. 

 

Please make sure you answer all of the questions even if they don’t seem entirely applicable to your situation. 

 

 Very 

Often 

Quite Often Sometimes Rarely Never 

1. Do you decide to do something in a few 

minutes’ time and then forget to do it? 
 
 
 

 
 

 
 

 
 

 
 

2. Do you fail to recognise a place you have 

visited before? 
 
 
 

 
 

 
 

 
 

 
 

3. Do you fail to do something you were 

supposed to do a few minutes later even 

though it’s there in front of you, like take a 

pill or turn off the kettle? 

 
 
 

 
 

 
 

 
 

 
 

4. Do you forget something that you were 

told a few minutes before? 
 
 
 

 
 

 
 

 
 

 
 

5. Do you forget appointments if you are not 

prompted by someone else or by a reminder 

such as a calendar or diary? 

 
 
 

 
 

 
 

 
 

 
 

6. Do you fail to recognise a character in a 

radio or television show from scene to scene? 
 
 
 

 
 

 
 

 
 

 
 

7. Do you forget to buy something you 

planned to buy, like a birthday card, even 

when you see the shop? 

 
 
 

 
 

 
 

 
 

 
 

8. Do you fail to recall things that have 

happened to you in the last few days? 
 
 
 

 
 

 
 

 
 

 
 

9. Do you repeat the same story to the same 

person on different occasions? 
 
 
 

 
 

 
 

 
 

 
 

10. Do you intend to take something with 

you, before leaving a room or going out, but 

minutes later leave it behind, even though it’s 

there in front of you? 
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Note. Adapted from (Smith, Della Sala, Logie, & Maylor, 2000; The University of Edinburgh, 

2016). 

 

 

Prospective-Retrospective Memory Questionnaire                                               Participant code #: _______ 
 

 

 Very 

Often 

Quite Often Sometimes Rarely Never 

11. Do you mislay something that you have 

just put down, like a magazine or glasses? 
 
 
 

 
 

 
 

 
 

 
 

12. Do you fail to mention or give something 

to a visitor that you were asked to pass on? 
 
 
 

 
 

 
 

 
 

 
 

13. Do you look at something without 

realising you have seen it moments before?  
 
 
 

 
 

 
 

 
+ 

 
 

14. If you tried to contact a friend or relative 

who was out, would you forget to try again 

later? 

 
 
 

 
 

 
 

 
 

 
 

15. Do you forget what you watched on 

television the previous day?  
 
 
 

 
 

 
 

 
 

 
 

16. Do you forget to tell someone something 

you had meant to mention a few minutes 

ago?   
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A.2.4 Goal Attainment Scaling (GAS)  

 

 

Goal Attainment Scaling                                                          Participant code #: _______ 

 

Indicate how much you agree with the following statement: 

 

GOAL:     I met my goal as expected. 

 

Less  Somewhat less  Achieved goal as 

expected 

Somewhat more  Much more  
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A.2.5 Memory Recall Test  

 

 

 

Recall                                                                                             Participant code #: _______ 

Today’s Date:             _________________ 

 

Week:    

 

Date   Items  Details 
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A.3.0 Other Forms 

A.3.1 Informed Consent 

 

Examining the Effect of a Simple Memory Tool 

 
 

RESEARCH PARTICIPANT INFORMATION AND CONSENT FORM 

 

Title of Study:            Examining the Effect of a Simple Memory Tool  

Principal Investigator:    Daniel Saltel, University of Manitoba, Phone (999)-999-9999 

Supervisor:              Dr. Verena Menec, University of Manitoba, Phone (999)-999-9999   

  

You are being asked to participate in a Clinical Trial (a human research study). Please take your time to 

review this consent form and discuss any questions you may have with the study staff. You may take your 

time to make your decision about participating in this study and you may discuss it with your friends, family 

or (if applicable) your doctor before you make your decision. This consent form may contain words that you 

do not understand. Please ask the study staff to explain any words or information that you do not clearly 

understand. 

   

Purpose of Study 

 This Clinical Trial is being conducted to study the use of a simple memory tool to assist with daily 

life memory performance and goal attainment. 

  

 A total of __ participants may participate in this study. 

   

Study procedures 
 There will be a total of three visits that will last about an hour each. The visits will be done at a time 

and place of participants own choosing.  

 

 In the first visit the project will be described to the participants. Participants will be asked a few 

general questions about themselves, such as their gender, age, and types of memory strategies 

they use. Participants will be asked to list events that occurred in the previous week. Participants 

will be asked to describe memory difficulties that they have and goals for memory that they may 

have. Participants will also complete a cognition instrument called the Montreal Cognitive 

Assessment (MOCA) that will help determine the participant’s level of cognition. The researcher 

and the participant will then collaborate to come up with a simple memory tool involving checklists 

and a daily diary to assist the participant with achievement of goals.  

  

 Over the next week, participants will use the simple memory tool on a daily basis. The participants 

will perform tasks from the daily checklists (to assist with goals) and the participants will record a 

diary of events (to assist with memory). 

 

The second visit will be about one week later and it will be a similar format as the first session. An 

additional step will be for the participant to assess progress on the goals. A new checklist will be 

developed by the participant and the researcher to be used over the next week by the participant. 
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Examining the Effect of a Simple Memory Tool  

 

 Over the next week, participants will again use the simple memory tool. 

 

 The third visit will be one week later and it will be a similar format as the second session. An 

additional step will be for the participant to provide feedback on the study. 

   

 Participation in the study will be for approximately three weeks. 

  

 The researcher may decide to take you off this study if you report discomfort with the study. You 

can stop participating at any time. However, if you decide to stop participating in the study, we 

encourage you to talk to the study staff first. 

 

Audiotape 

 The interview will be audio taped and will be used for analysis by the researcher. 

  

Risks and Discomforts 

 The procedures of this project present no risks beyond what you might encounter in your everyday 

activities. There may be some discomfort because the study focuses on memory and you may not 

remember things as well as you would like.  

  

Benefits 

 There may or may not be direct benefit to you from participating in this study. You may benefit 

directly by practice of recall of recent events and achievement of goals. We hope that the 

information that is learned from this study can be used to assist people with memory and goals. 

  

Costs 

 All the procedures, which will be performed as part of this study, are provided at no cost to you.  

   

Payment for participation 

 You will receive no payment or reimbursement for any expenses related to taking part in this study. 

 

Confidentiality 

 Information gathered in this research study may be published or presented in public forums, 

however your name and other identifying information will not be used or revealed. Despite efforts 

to keep your personal information confidential, absolute confidentiality cannot be guaranteed. Your 

personal information may be disclosed if required by law. 

 

 All study-related documents will bear only your assigned study number and/or initials. 

 

 Data will be entered into the computer. Participant data will be identified by a study number only. 

  
 The University of Manitoba Health Research Ethics Board may review records related to the study 
for quality assurance purposes. 
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Examining the Effect of a Simple Memory Tool 

 

ClinicalTrials.gov is a website that provides information about federally and privately supported 

clinical trials. A description of this clinical trial will be available on http://ClinicalTrials.gov. This 

website will not include information that can identify you. At most, the website will include a 

summary of the results. You can search this website at any time. 

 

 All records will be kept in a locked secure area and only the principal investigator and supervisor 

will have access to these records. No information revealing any personal information such as your 

name, address or telephone number will leave The University of Manitoba. 

 

 The data will be deleted after seven years. 

  

Voluntary Participation/Withdrawal from the Study 

 Your decision to take part in this study is voluntary. You may refuse to participate or you may 

withdraw from the study at any time. If the study staff feel that it is in your best interest to withdraw 

you from the study, they will remove you without your consent. 

  

 You will not receive any results from the memory tests and the cognition tool (MOCA). This is 

because these instruments will be used for research purposes only. 

   

Questions  

 You are free to ask any questions that you may have about your treatment and your rights as a 

research participant. If any questions come up during or after the study or if you have a research-

related injury, contact the study staff or the staff’s supervisor. For questions about your rights as a 

research participant, you may contact the University of Manitoba Research Ethics Board Office 

  

Name Phone Role 

Daniel Saltel (999) 999-9999 study staff 

Dr. Verena Menec (999) 999-9999 study staff’s supervisor 

University of Manitoba Research Ethics Board 

Office 

(999) 999-9999 Ethics Board Office 

 

 

 Do not sign this consent form unless you have had a chance to ask questions and have received 

satisfactory answers to all of your questions. 
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 Examining the Effect of a Simple Memory Tool 

 

Statement of Consent 

 I have read this consent form. I have had the opportunity to discuss this research study with the 

study staff. I have had my questions answered by him/her in language I understand. The risks and 

benefits have been explained to me. I believe that I have not been unduly influenced by any study 

team member to participate in the research study by any statements or implied statements. Any 

relationship (such as employer, supervisor or family member) I may have with the study team has 

not affected my decision to participate. I understand that I will be given a copy of this consent form 

after signing it. I understand that my participation in this study is voluntary and that I may choose to 

withdraw at any time. I freely agree to participate in this research study.  

   

 I understand that information regarding my personal identity will be kept confidential, but that 

confidentiality is not guaranteed. I authorize the inspection of any of my records that relate to this 

study by The University of Manitoba Research Ethics Board for quality assurance purposes. 

  

 By signing this consent form, I have not waived any of the legal rights that I have as a participant in 

a research study. 

  

  

 Participant signature       ____________________________ Date________________ 

   (day/month/year) 

 Participant printed name ____________________________ 

  

 If you would like to receive the results of this project. Please provide a mailing address or e-mail 

address to send results to: 

 

 Participant Mailing address   ______________________________________________ 

 

 Participant E-mail address    ______________________________________________ 

 

 I, the undersigned, have fully explained the relevant details of this research study to the participant 

named above and believe that the participant has understood and has knowingly given their 

consent. 

  

 Researcher signature       _________________________    Date_____________ 

          (day/month/year) 

 Researcher printed name ___________________________   

  

 “Role in the study:            ___________________________ 
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A.3.2 Feedback Questionnaire  

 

Feedback Questionnaire                                                               Participant code #: _______ 

 

Indicate how much you agree with the following statements: 

 

1. The instructions were easy to use. 

 

Strongly disagree Disagree Neutral Agree Strongly Agree 

 
 
 

 
 

 
 

 
 

 
 

 

2. I found that the method helped me to remember things. 

 

 

Strongly disagree Disagree Neutral Agree Strongly Agree 

 
 
 

 
 

 
 

 
 

 
 

 

3. I found that the method helped me to accomplish goals. 

 

 

Strongly disagree Disagree Neutral Agree Strongly Agree 

 
 
 

 
 

 
 

 
 

 
 

 

4. Overall, I found the study to be useful. 

 

 

Strongly disagree Disagree Neutral Agree Strongly Agree 

 
 
 

 
 

 
 

 
 

 
 

 

5. The amount of time that I had to spend on the study was appropriate. 

 

 

Strongly disagree Disagree Neutral Agree Strongly Agree 
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Feedback Questionnaire                                                               Participant code #: _______ 

 

Indicate how much you agree with the following statements: 

 

6. Using a diary assists memory as expected. 

 

Less  Somewhat less  Achieved as 

expected 

Somewhat more  Much more  

 
 
 

 
 

 
 

 
 

 
 

 

7. Using goals /checklists assists memory as expected. 

 

Less  Somewhat less  Achieved as 

expected 

Somewhat more  Much more  

 
 
 

 
 

 
 

 
 

 
 

 

8. Will you continue to use methods from this study? 

Yes ………1 

No ………..2 

 

9. If there is a follow up study may we contact you to see if you are interested in participating? 

Yes ………1 

No ………..2 

 

10. Do you have any other suggestions/comments? 

 

_________________________________________________________________ 
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Appendix B: Simple Memory Tool Examples 

B.1.0 Work Form Examples  

B.1.1 Diary Form Example
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B.1.2 Topic Form Example  

 

Note. In the above example the participant wants to keep track of gardening. At different times of 

the year the participant takes notes on information such as the number of plants and makes notes 

that indicate how well the plants are doing. This information could possibly assist with coming 

up with checklists that may be used in the future for planting. 

 

Topic   Gardening 

 

Items   Details 
Season Start   Every year I want to record 

   If there was snow, Plant locations 

   What I planted 

April 2014   No snow, hot out, planted by fence, 

   3 tomatoes, and 3 daisies 

April 2015   There was snow so I didn’t plant. 

May 2015   Plant in front yard. 4 tomatoes 

   and 2 rose bushes 

April 2016   every April I want to take notes 

   on garden  
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B.1.3 Work Form Example – Names 

Note. The researcher and participant collaborated for strategies to use for names. 

 

 

Work Form 
 

Title   Names 

 

Items 

   

Details 

 

Repeat Name 

   

Hello Mark, nice to meet you. How is your summer, Mark. Nice meeting you Mark. 

Other way   Other way to hear name again – Do you have any nick names? 

Spell   How do you spell your name? 

Associate   Joan from Jersey.  Daisy from the garden. Jessie Tall. 

Ask   I’m sorry what did you say your name was? 

Hearing   I’m sorry I had trouble hearing what you said. What is your name? 

Animals   Associate name with animal. Kimberly Kitten. 

Rhyme   Terry Berry 

Friends   Maybe you have friends that know those people’s names that can help  

Write   Write on index card or piece of paper right away. 

Journal   Keep journal of names you learned. Review periodically 

Phone   Ask them to put their name onto your cell phone 

Research   You could say you are participating in research study and that is why you are writing 

down their name. 

List   Does your building have a name list?  Does the church have a names list? Is there 

another way to get list of names. 

Email   Ask for their email address. 

Facebook   Ask to be friend on facebook 

Honesty   Sorry, I'm terrible with names. What was it again? 

Question   Ask about the meaning behind their name. Nationality?  How named? 

end conversation   End the conversation by reminding them of your name. 

It was great meeting you. My name is so-and-so. And what was yours again? 

Introduce 

yourself 

  Can’t remember people’s names in groups. Say introduce yourself to my friends and they 

will say their name 

 

Name tags 

   

May be useful to have name tags at some events 
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B.1.4 Work Form Example – Words to Use 

Note. The researcher and participant collaborated for strategies to use for words to use. 

 

 

 

Work Form 
 

Title   Word to Use 

 

Items   Details 

Filler   Things to say when difficulty getting word – What do you call it?  This, that, the movie 

at silver city 

Socially active   Practice conversation 

Crossword 

puzzles 

  Practice with words 

 Physical   Hearing and vision tests 

Physical exercise   Good for cognition, go for walks 

(remember to check with doctor and fitness trainer for safety considerations) 

Internet   Google, http://chir.ag/projects/tip-of-my-tongue/ 

Delay   Give it a second or two, word may pop out 

describe   Give the listener information about what the thing looks like 

Associate   See if you can think of something related 

synonym   word that means the same 

Write down   In cell phone, program words that you think will be useful, or words you forgot. 

Diary   Record what is important to talk about 

Social contact list   Create a list of people’s names and things you will talk about. Bring information with 

you. 

Cue Cards, flash 

cards 

  Read reminders every day if something important to remember. 

Checklist for day   Have daily checklist and people you will likely see and things you want to remember to 

talk about 

Honesty 

 

  I can’t think of the word 

First letter 

 

  Does it start with A?  Does it start with B?  …. 

Syllables 

 

  Break word up by syllables 

Music 

 

  Sing a song of what you want to remember 
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B.1.5 Work Form Example – Reading  

 

 

Note. The researcher and participant collaborated for strategies to use for reading

Work Form 
 

Title   Reading 

 

Items   Details 

Distraction   quiet place, some locations easier to concentrate, try library, try headphones block out 

sound, pick time of day less distracted, time of day easier to concentrate, time of day 

more interested in reading 

Workspace   remove clutter, only have what you are reading present, make sure comfy  

underline   underline or highlight keywords, when done page go back and read all keywords and 

think about how they are associated with other keywords 

bookmark   forces me to look at one line at a time, can’t jump ahead, slows reader down, easier to 

remember what line is being read, computer also has software for focusing on one line 

online   Easier to concentrate, copy articles to word, that way you can either delete rows that are 

already read or highlight row you are reading, also copying to word allows you to 

highlight key words, if I am having trouble concentrating I save what I want to read in 

word and pick a time when less distracted 

computer folders   I copy articles to word and save to folders for topics for retention, for example I have 

folder for newspaper articles that I may use in future research, I have folders for other 

themes (e.g., humor) 

summary   write paragraph summary of page you read 

Questions   Ask questions that make you reflect on what you read 

review   review summaries you wrote, if it is important to remember then read summary every 

day, or just store it for future use 

pocket notebook   page for name of book, item is page number, details is summary of what is important 

plan   if you want to remember what you read, have a plan to remember it, checklist to review 

what was important that you read, join club where you need to remember it such as book 

club 

share   telling someone else about what you read helps to remember e.g., student presentation of 

articles. Social motivation. Pick it as a memory goal 

track   keep diary of details about your reading. Track time, reading material, difficulty, and 

what you did to make it easier to read. Look for patterns. 

easy   Experiment with different strategies. Ask yourself the question ‘It this easier for me?’ 

Suggestions   Read books that discuss reading. Look on internet for advice. Ask friends what they do 

to remember what they read. 

Strategies   Add to this list any strategies you come up with 
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Appendix C: Sessions with Participant Example  

The following is a fictitious example to illustrate the steps in the procedure. 
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Appendix D: Data  

D.1.0  MOCA Scores – Frequency  

 



SIMPLE MEMORY TOOL                                                                                                         163 

 

 
 

Figure 18. MOCA Total Scores 

Note. This chart shows a histogram of MOCA scores. 
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D.2.0 Scores – Prospective and Retrospective Memory Questionnaire (PRMQ) and Goal Attainment Scaling (GAS)  

 

Table 19 Scores PRMQ and GAS 
 

  Total (n=28)       Normal Cognition (n=19)   MCI (n = 9)     

  Mean SD Min Max   Mean SD Min Max   Mean SD Min Max 

               PRMQ s1 forget 2.71 (0.71) 1 4 

 

2.74 (0.73) 1 4 

 

2.67 (0.71) 1 3 

PRMQ s1 recognise 1.36 (0.62) 1 3 

 

1.37 (0.60) 1 3 

 

1.33 (0.71) 1 3 

PRMQ s1 front 2.21 (1.00) 1 4 

 

2.32 (0.88) 1 4 

 

2 (1.23) 1 4 

PRMQ s1 few minutes 2.32 (0.90) 1 4 

 

2.26 (0.87) 1 4 

 

2.44 (1.01) 1 4 

PRMQ s1 prompted 1.71 (1.12) 1 5 

 

1.58 (0.90) 1 3 

 

2 (1.50) 1 5 

PRMQ s1 television 1.36 (0.78) 1 4 

 

1.26 (0.56) 1 3 

 

1.56 (1.13) 1 4 

PRMQ s1 birthday 

card 1.96 (1.14) 1 5 

 

1.68 (0.88) 1 3 

 

2.56 (1.42) 1 5 

PRMQ s1 few days 2 (1.05) 1 5 

 

2 (0.88) 1 4 

 

2 (1.41) 1 5 

PRMQ s1 repeat 2.14 (0.85) 1 3 

 

2.26 (0.81) 1 3 

 

1.89 (0.93) 1 3 

PRMQ s1 leave 2.57 (0.88) 1 4 

 

2.58 (0.90) 1 4 

 

2.56 (0.88) 1 4 

PRMQ s1 magazine 2.57 (1.07) 1 4 

 

2.74 (0.87) 1 4 

 

2.22 (1.39) 1 4 

PRMQ s1 visitor 1.93 (0.72) 1 3 

 

1.95 (0.78) 1 3 

 

1.89 (0.60) 1 3 

PRMQ s1 moments 1.39 (0.57) 1 3 

 

1.42 (0.61) 1 3 

 

1.33 (0.50) 1 2 

PRMQ s1 relative 1.68 (0.77) 1 3 

 

1.63 (0.76) 1 3 

 

1.78 (0.83) 1 3 

PRMQ s1 watched 1.86 (0.80) 1 3 

 

1.74 (0.73) 1 3 

 

2.11 (0.93) 1 3 

PRMQ s1 mention 2.64 (0.78) 1 4 

 

2.63 (0.68) 1 4 

 

2.67 (1.00) 1 4 

PRMQ s3 forget 2.46 (0.88) 1 4 

 

2.47 (0.84) 1 4 

 

2.44 (1.01) 1 4 

PRMQ s3 recognise 1.68 (0.72) 1 3 

 

1.79 (0.71) 1 3 

 

1.44 (0.73) 1 3 

PRMQ s3 front 2.11 (0.88) 1 4 

 

2.16 (0.83) 1 4 

 

2 (1.00) 1 3 

PRMQ s3 few minutes 2.39 (1.03) 1 5 

 

2.26 (0.87) 1 4 

 

2.67 (1.32) 1 5 
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  Total (n=28)       Normal Cognition (n=19)   MCI (n = 9)     

  Mean SD Min Max   Mean SD Min Max   Mean SD Min Max 

PRMQ s3 prompted 1.82 (1.06) 1 5 

 

1.68 (0.82) 1 3 

 

2.11 (1.45) 1 5 

PRMQ s3 television 1.82 (1.12) 1 5 

 

1.58 (0.77) 1 3 

 

2.33 (1.58) 1 5 

PRMQ s3 birthday 

card 2.25 (1.14) 1 5 

 

2.11 (1.05) 1 4 

 

2.56 (1.33) 1 5 

PRMQ s3 few days 2.21 (1.13) 1 5 

 

2.16 (0.76) 1 3 

 

2.33 (1.73) 1 5 

PRMQ s3 repeat 2.5 (0.74) 1 4 

 

2.42 (0.61) 1 3 

 

2.67 (1.00) 1 4 

PRMQ s3 leave 2.68 (0.94) 1 5 

 

2.68 (0.82) 1 4 

 

2.67 (1.23) 1 5 

PRMQ s3 magazine 2.61 (1.10) 1 5 

 

2.68 (0.82) 1 4 

 

2.44 (1.59) 1 5 

PRMQ s3 visitor 2.25 (0.93) 1 5 

 

2.11 (0.81) 1 3 

 

2.56 (1.13) 1 5 

PRMQ s3 moments 1.5 (0.74) 1 4 

 

1.42 (0.61) 1 3 

 

1.67 (1.00) 1 4 

PRMQ s3 relative 1.89 (0.92) 1 4 

 

1.79 (0.79) 1 3 

 

2.11 (1.17) 1 4 

PRMQ s3 watched 2.29 (1.18) 1 5 

 

2.16 (0.83) 1 3 

 

2.56 (1.74) 1 5 

PRMQ s3 mention 2.75 (0.75) 1 5 

 

2.58 (0.61) 1 3 

 

3.11 (0.93) 2 5 

PRMQ DIF total score 2.79 (7.15) -7 33 

 

1.89 (3.65) -3 9 

 

4.67 (11.69) -7 33 

PRMQ DIF retro score 2 (4.34) -3 21 

 

1.42 (2.32) -3 6 

 

3.22 (7.00) -3 21 

PRMQ DIF 

prospective score 0.79 (3.30) -5 12 

 

0.47 (1.95) -3 4 

 

1.44 (5.25) -5 12 

s2 goal 1 rating 0.38 (0.97) -1 2 

 

0.79 (0.86) -1 2 

 

-0.5 (0.50) -1 0 

s2 goal 2 rating 0.45 (0.98) -1 2 

 

0.84 (0.90) -1 2 

 

-0.39 (0.49) -1 0 

s3 goal 1 rating 0.21 (1.00) -1 2 

 

0.32 (0.95) -1 2 

 

0 (1.12) -1 2 

s3 goal 2 rating -0.04 (0.84) -1 2   0.16 (0.69) -1 2   -0.44 (1.01) -1 2 
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D.3.0 Correlations  

Table 20 Correlations Demographics 

       

  gender age 

computed age 

group 

marital 

status education employment 

gender            

age -0.06       

computed age 

group 

-0.02 -.87**     

marital status -0.25 0.15 -0.04    

education 0.07 -0.14 0.13 -0.12   

employment 0.16 .65** -.56** -0.17 -0.11 

Note.  

*   p < .05. 

** p < .01. 

 

Table 21 Correlations Demographics Activity Participation, and Health 

 

      

  

family or 

friendship 

Educationa

l or 

cultural 

neighbourhoo

d activities 

voluntee

r work 

activity 

level 

healt

h 

chroni

c 

gender 0.20 -0.09 -0.31 0.08 -0.16 0.01 -0.32 

age -0.27 -0.17 0.15 -0.06 .40* 0.31 0.15 

age group 0.17 -0.08 -0.16 0.02 -.47* -0.28 -0.23 

marital 

status 

0.02 -0.06 0.02 0.07 0.02 0.04 -0.08 

education -0.13 -0.22 0.13 -.61** -.42* -.61** -0.10 

employmen

t 

-0.15 0.03 -0.07 -0.26 .38* 0.36 -0.06 

Note.  

*   p < .05. 

** p < .01. 
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Table 22 Correlations Demographics and Feedback 

 
     

  

instructio

ns 

rememb

er 

accomplis

h 

usefu

l 

 time 

appropriat

e 

diar

y 

goal 

checkli

st 

will 

you 

continu

e to use 

gender -0.25 0.09 -0.13 -0.04 -0.08 0.23 0.20 0.10 

age -0.17 0.05 -0.03 -0.16 0.00 -

0.12 

-0.02 -0.09 

age group 0.17 0.00 0.02 0.12 0.05 0.13 0.04 0.14 

marital 

status 

0.07 0.27 -0.02 0.22 0.05 0.07 0.09 -0.32 

education 0.15 -0.10 0.12 0.34 -0.03 0.00 0.07 0.04 

employme

nt 

-0.29 -0.21 -0.36 -0.23 -0.14 -

0.17 

-0.12 0.18 

Note.  

*   p < .05. 

** p < .01. 
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Table 23 Correlations Well-Being 

 

       

  

family or 

friendshi

p 

Educationa

l or 

cultural 

neighbourhoo

d activities 

voluntee

r work 

activity 

level 

healt

h 

chroni

c 

family or 

friendship 
             

Educational 

or cultural 

0.26       

neighbourhoo

d activities 

0.13 0.20      

volunteer 

work 

0.28 -0.03 0.10     

activity level 0.30 .50** .60** .41*    

health 0.30 .41* 0.00 0.28 .50**   

chronic -0.15 -0.18 0.00 0.11 0.09 -0.29 

Note.  

*   p < .05. 

** p < .01. 
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Table 24 Correlations Activity Participation, Health and Feedback 

 

      

  instructions remember accomplish useful 

 time 

appropriate diary 

goal 

checklist 

will you 

continue 

to use 

family or 

friendship 

0.00 -0.18 -0.16 -0.08 -.40* -0.09 -0.22 -0.03 

Educational or 

cultural 

-0.07 -0.27 -0.18 -0.16 -0.35 -0.14 -0.18 0.01 

neighbourhood 

activities 

-0.11 -0.08 0.30 -0.04 0.08 -0.14 -0.17 0.00 

volunteer 

work 

-0.21 0.17 0.03 -0.20 0.08 0.01 -0.13 -0.09 

activity level -0.28 -0.05 -0.04 -0.23 -0.09 -0.21 -0.22 -0.04 

health -0.22 -.39* -.52** -.63** -.47* -0.29 -.41* 0.09 

chronic 0.18 .40* .40* .38* .41* 0.31 0.36 -0.30 

Note.  

*   p < .05. 

** p < .01. 
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Table 25 Correlations Memory Strategies and Demographics 

 

    

  gender age 

age 

group 

marital 

status education employment 

memory 

training 

0.13 0.34 -0.20 -0.09 0.15 0.05 

use 

diary 

before 

-0.14 -0.12 -0.04 0.01 0.04 -0.08 

 

Note.  

*   p < .05. 

** p < .01. 

 

Table 26 Correlations Memory Strategies and Feedback 

 
      

  

instruction

s 

remembe

r 

accomplis

h 

usefu

l 

 time 

appropriat

e diary 

goal 

checklis

t 

will 

you 

continu

e to use 

memor

y 

training 

-0.28 0.06 0.09 -0.01 -0.02 0.11 0.06 -0.04 

use 

diary 

before 

0.18 0.15 0.18 .40* 0.03 0.01 0.16 -0.10 

Note.  

*   p < .05. 

** p < .01. 
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Table 27 Correlations Memory Strategies, Activity Participation and Health  

  

family or 

friendship 

Educationa

l or cultural 

neighbourhood 

activities 

voluntee

r work 

activity 

level 

healt

h 

chroni

c 

memor

y 

training 

-0.16 -.49** -0.18 -0.09 -0.27 -0.20 0.07 

use 

diary 

before 

-0.14 0.12 0.00 0.04 0.07 -0.33 0.28 

Note.  

*   p < .05. 

** p < .01. 

  

Table 28 Correlations Feedback 

        

  

instructio

ns 

rememb

er 

accomplis

h 

usefu

l 

 time 

appropriat

e 

diar

y 

goal 

checkli

st 

will you 

continue 

to use 

instructio

ns 

        

remember .43*        

accomplis

h 

.48** .67**       

useful .41* .60** .57**      

 time 

appropriat

e 

0.33 .71** .60** 0.37     

diary 0.13 .59** 0.34 .64** .44*    

goal 

checklist 

0.36 .85** .51** .70** .57** .77*

* 

  

will you 

continue 

to use 

-0.34 -.46* -.45* -0.18 -0.26 -

0.19 

-0.16 

Note.  

*   p < .05. 

** p < .01. 
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Table 29 Correlations Dependent Measures, Activity Participation and Health 

  

MOCA 

group 

MOCA 

score 

Memory 

Recall 

s1 

Memory 

Recall 

s2 

Memory 

Recall 

s3 

PRMQ 

s1 total 

score 

PRMQ s1 

retrospective 

score 

PRMQ s1 

prospective 

score 

PRMQ 

s3 total 

score 

PRMQ s3 

retrospective 

score 

PRMQ s3 

prospective 

score 

GAS 

4goal 

outcome 

GAS 
2goal 

outcome 

s2 

GAS 
2goal 

outcome 

s3 

family or 
friendship 

-0.20 0.28 -0.08 -0.05 -0.22 0.14 0.12 0.18 0.01 -0.02 0.08 0.04 0.09 0.07 

educational or 

cultural 

-0.10 0.07 0.04 0.04 -0.03 0.03 0.03 -0.04 -0.03 0.03 -0.03 0.06 -0.09 0.26 

neighbourhood 

activities 

-0.17 0.08 -0.07 0.01 0.09 -0.22 0.01 -0.36 -0.09 -0.08 -0.18 0.02 0.07 -0.03 

volunteer 
work 

0.09 -0.20 0.00 -0.29 -.42* 0.23 0.16 0.29 0.20 0.11 0.29 -0.10 -0.24 0.05 

activity level -0.06 -0.12 0.08 -0.08 -0.13 0.00 0.14 -0.13 0.07 0.07 0.01 -0.09 -0.10 -0.07 

health 0.21 -0.24 -0.14 -0.34 -.47* 0.26 0.23 0.21 0.30 0.33 0.22 -0.31 -0.26 -0.35 

chronic 0.18 -0.26 0.17 0.01 0.08 -.51** -.45* -.45* -0.32 -0.31 -0.21 0.05 -0.10 0.18 

Note.  

*   p < .05. 

** p < .01. 
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Table 30 Correlations Dependent Measures and Demographics 

  

MOCA 

group 

MOCA 

score 

Memory 
Recall 

s1 

Memory 
Recall 

s2 

Memory 

Recall s3 

PRMQ s1 

total score 

PRMQ s1 
retro 

score 

PRMQ s1 
prospective 

score 

PRMQ s3 

total score 

PRMQ 
s3 retro 

score 

PRMQ s3 
prospective 

score 

GAS 
4goal 

outcome 

GAS 2goal 

outcome s2 

GAS 2goal 

outcome s3 

gender -0.11 0.28 0.09 -0.11 0.13 0.08 -0.03 0.09 -0.19 -0.21 -0.13 -0.17 -0.16 -0.19 

age 0.30 -.39* -0.04 -0.21 -0.11 -0.07 0.08 -0.20 0.02 0.02 -0.04 -0.18 -0.07 -.41* 

age group -0.18 0.24 0.01 0.17 0.17 0.23 0.06 0.37 0.18 0.12 0.22 0.13 0.05 0.29 

marital 
status 

0.28 -0.21 -0.08 0.18 0.01 0.23 0.24 0.20 0.25 0.18 0.31 0.13 0.12 0.06 

schooling -.42* .46* 0.18 0.26 0.33 -0.11 -0.05 -0.15 -0.11 -0.07 -0.13 0.21 0.26 0.13 

employment -0.05 -0.03 0.03 -0.01 0.14 -0.05 0.11 -0.18 0.03 0.07 -0.14 -0.15 0.00 -0.34 

Note.  
*   p < .05. 

** p < .01. 

 

Table 31 Correlations Dependent Measures and Memory Strategies 
 

             

  

MOC

A 

group 

MOC

A 

score 

Memor

y Recall 

s1 

Memor

y Recall 

s2 

Memor

y Recall 

s3 

PRMQ 

s1 total 

score 

PRMQ s1 

retrospectiv

e score 

PRMQ s1 

prospectiv

e score 

PRM

Q s3 

total 

score 

PRMQ s3 

retrospectiv

e score 

PRMQ s3 

prospectiv

e score 

GAS 

4goal 

outcom

e 

GAS 

2goal 

outcom

e s2 

GAS 

2goal 

outcome 

s3 

memory 

training 

0.10 -0.05 0.16 -0.03 0.01 -0.07 -0.03 -0.02 0.03 -0.03 0.10 0.21 0.21 0.01 

use 

diary 

before 

-0.20 0.20 0.05 0.10 0.18 -0.03 -0.03 -0.03 -0.11 -0.21 0.05 .41* 0.30 .42* 

Note.  

*   p < .05. 

** p < .01. 
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Table 32 Correlations Dependent Measures and Feedback 

   
       

      

  

instruction

s 

remembe

r 

accomplis

h useful 

 time 

appropriat

e diary 

goal 

checklist 

will you 

continue 

to use 

MOCA 

group 

-0.17 0.14 -0.12 -0.25 0.13 0.04 0.09 0.01 

MOCA 

score 

0.12 -0.11 0.10 0.28 -0.15 0.02 0.07 0.19 

Memory 

Recall s1 

0.03 .39* 0.13 0.21 0.11 0.17 0.32 -0.22 

Memory 

Recall s2 

0.21 0.23 0.19 .44* 0.32 0.25 0.18 -0.34 

Memory 

Recall s3 

0.21 0.34 .38* .56** 0.37 .42* .44* -0.07 

PRMQ s1 

total score 

-0.16 -0.35 -.45* -.39* -0.30 -.42* -.48** 0.24 

PRMQ s1 

retrospectiv

e score 

-0.19 -.44* -.38* -.38* -0.30 -.47* -.60** 0.21 

PRMQ s1 

prospective 

score 

-0.11 -0.26 -.41* -0.34 -0.28 -0.34 -.38* 0.18 

PRMQ s3 

total score 

-0.37 -.46* -.53** -.38* -0.28 -.38* -.51** .38* 

PRMQ s3 

retrospectiv

e score 

-.38* -.54** -.52** -0.37 -0.32 -.38* -.55** .38* 

PRMQ s3 

prospective 

score 

-0.30 -0.27 -.52** -0.29 -0.26 -0.24 -0.31 0.27 

GAS 4goal 

outcome 

0.20 0.08 0.26 0.31 -0.03 0.09 0.08 -0.18 

GAS 2goal 

outcome s2 

0.28 -0.01 0.32 0.33 -0.03 -0.06 -0.02 -0.14 

GAS 2goal 

outcome s3 

0.11 0.11 0.14 0.24 -0.03 0.16 0.10 -0.20 

Note.  

*   p < .05. 

** p < .01. 

 


