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Abstract 

The number of people projected for a diagnosis of Alzheimer’s disease or related dementia 

could reach over 7 million by the year 2030. Since no known cure currently exists, the 

magnitude of this figure places an emphasis on using a wide variety of interventions to help 

maintain cognitive functioning even for short-term benefits. The purpose of this pilot project 

was to determine 1f using a teaching method called Errorless Learning, along with music 

would produce greater word memory recall when compared to Errorless Learning and no 

music. Ten participants with dementia were selected from a convenience sample based on 

study criteria and randomly assigned to either an experimental group or a control group. 

Participants were asked to learn words from an original song either through the use of music 

and sung text or through spoken delivery with no music. Correct word recall for both groups 

was scored and analyzed with no significant difference found between the two groups. The 

researcher reflected on possible reasons for non-significant results, including small sample 

size, range of Mini-Mental Status Exam scores used, and similarities between sung and 

spoken text. Recommendations for future studies were also included. 
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Introduction 

The prevalence of dementia in the United States has reached a staggering number, 

with over 5 million people diagnosed with Alzheimer’s disease in 2010 alone (Alzheimer’s 

Association, 2010). In the next 40 years the number of people with Alzheimer’s disease and 

related disorders (ADRD) will more than double, leaving millions of people living with 

issues surrounding cognitive decline. This rapidly growing population of people with 

cognitive impairment, along with their caregivers and other professionals such as music 

therapists, will be searching for innovative forms of effective cognitive rehabilitation 

methods to work in tandem with pharmacological treatments. 

Evidenced-based research on cognitive rehabilitation in the field of dementia care is 

increasing. Researchers have used principles such as the errorless learning method to aid in 

cognitive rehabilitation in dementia. Results showed short-term benefits, including improved 

memory recall of names and faces of staff and family members, improved memory recall of 

helpful daily information, and successful retrieval of new words (Clare & Jones, 2008; Clare, 

et al., 2000; Halpern & O’Conner, 2000; Haslam, Gilroy, Black, & Beesley, 2006; Laffan, 

Metzler-Baddeley, Walker, & Jones, 2010). Researchers also studied music as a method for 

learning new information and found an increased ability to learn new information when 

paired with music (Simmons-Stern, Budson, & Ally, 2010). Although several of the errorless 

learning studies addressed above were performed without the use of music, the one study that 

did incorporate music used a passive form of auditory learning. 

Most the existing music therapy literature regarding dementia focuses on clinical 

issues such as anxiety and agitation, depression, pain management, and isolation (Brotons, 

Koger, & Pickett-Cooper, 1997; Brotons & Prickett-Cooper, 1996; Pollack & Namazi, 1992). 

Limited music therapy literature exists on the topic of cognitive rehabilitation in dementia.  



Two studies focused on the short-term improvement of cognitive test scores of elderly 

cognitively-impaired residents through participation in a music therapy program (Bruer, 

Sptznagel, & Cloninger, 2007; Smith, 1986). Another study explored the number of correct 

words recalled in familiar and unfamiliar sung and spoken words; however, limited 

discussion was given to the research outcomes of the new word recall (Prickett & Moore, 

1991). 

No research exists combining the use of the errorless learning method with music to 

improve memory recall of words from an unfamiliar song for people with dementia. This 

pilot study focused on the effectiveness of this combination of methods on facilitating 

learning of the words from the unfamiliar song. The purpose of this study was to determine if 

the errorless learning and music method would produce greater word recall when compared 

to the errorless learning and no music method. This study addressed the following question: 

Are participants with dementia able to recall significantly more words when taught 

with the errorless learning and music method as compared to the errorless learning 

and no music method? 

Hypothesis of this study: 

Participants with dementia will be able to recall significantly more words when taught 

through the errorless learning and music method versus the errorless learning and no music 

method. 

The study will also attempt to contribute to the knowledge base of the use of music 

therapy in short-term cognitive rehabilitation in dementia. However, generalizations of study 

outcomes will be minimal since the pilot study participants will be from a convenience 

sample of an existing group with ADRD from one specific setting.  



In this study, errorless learning is defined as a learning method used to eliminate or 

significantly reduce the chance for errors through numerous exposure opportunities of each 

phase of the novel information along with the use of vanishing cues (Judd, 2009). The 

technique of vanishing cues slowly and systematically removes verbal cues upon successful 

completion of each learning phase. The operational definition of cognitive rehabilitation for 

the purpose of this study is the maintenance or short-term improvement of memory recall 

(Bottino, et al., 2005). 

 



Review of Literature 

According to the Alzheimer’s Association (2010) an average of 5.3 million 

Americans have Alzheimer’s Disease (AD) and by the year 2050 an estimated 11 million to 

16 million people will be diagnosed, accounting for 60% to 80% of people with dementia 

(Alzheimer’s Association, 2009). The second most common form of dementia is vascular 

dementia (VaD), where a major stroke or numerous mild stokes prevent adequate blood flow 

to the brain cells causing food and oxygen deprivation (Alzheimer’s Association, 2009). In 

addition, epidemiological and autopsy research showed the prevalence of mixed dementia, 

where patients have more than one type of dementia, such as AD and VaD (Alzheimer’s 

Association, 2009). 

The main diagnostic criteria for dementia include memory impairment and at least 

one cognitive disturbance such as aphasia, agnosia, apraxia, and changes in executive 

functioning (American Psychiatric Association [APA], 2000). No cure exists for Alzheimer’s 

disease and related disorders (ADRD), and available pharmacological treatment options to 

slow the progression of dementia are only effective for some people on a short-term basis 

(Alzheimer’s Association, 2010). Stimulating cognitive activities such as reading the 

newspaper or playing card games prior to the onset of dementia delays the disease’s onset, 

however few pharmacological and non-pharmacological treatments show long-term 

improvement or long-term slowing of disease progression (Wilson, et al., 2010). 

Cognitive Rehabilitation and Dementia 

Since ADRD are degenerative diseases, the importance of short-term improvement 

should not be disregarded. Cognitive rehabilitation techniques are aimed at slowing down the 

progression of dementia and many types of cognitive rehabilitation techniques have been 

used to stimulate short-term learning in people with AD (Claire & Woods, 2001; Mahendra,  



2001). Cognitive rehabilitation in dementia is defined as “any intervention strategy or 

technique which intends to enable clients or patients and their families to live with, manage, 

by-pass, reduce, or come to terms with deficits” (Clare & Woods, 2001, p. 194). 

Many types of cognitive rehabilitation interventions are used for people with 

dementia. Repeated exposure to both new and previously learned information is a technique 

used in cognitive rehabilitation to aid in recall (Mahendra, 2001). Repeated exposure 

opportunities provide accessibility to the rehearsed content. Cueing is another cognitive 

retrieval technique where verbal, visual, or physical cues are used to access knowledge 

(Mahendra, 2001). Bottino et al. (2005) studied the use of cognitive rehabilitation techniques, 

combined with the pharmacological treatment of an acetylcholinesterase inhibitor, on the 

effects of cognitive test scores. Thirteen patients with early-stage AD were randomly 

assigned to one of two groups. The treatment group received cognitive rehabilitation and 

medication and the control group received only medication. Cognitive training included 

temporal and spacial orientation, compensatory strategies, social interaction, activities-of- 

daily-living training, out-trips, and memory aids using the errorless learning technique. 

Results showed positive improvement on cognitive scores and researchers recommended 

weekly cognitive stimulation as a treatment for slowing disease progression and improving 

functioning. Bottino et al. (2005) also advocated for an increased use of nonpharmacological 

interventions in AD treatment plans. 

Errorless Learning and Dementia 

The errorless learning method in cognitive rehabilitation uses supportive cueing such 

as vanishing cues, along with forced choices and other strategies to prevent a person from 

making errors while learning new information (Mahendra, 2001). People with memory 

impairment tend to remember their mistakes because it was information they were active in  



producing (Judd, 2003). Therefore, when using the errorless learning method people learn by 

saying or doing without mistakes. Judd (2003) recommended that the first step in the 

errorless learning method is to present all of the information to the learner. Next, the 

information 1s repeated while leaving off the ending so the person can complete the line. 

Cues are slowly deleted as the person correctly retains the information, a technique called 

vanishing cues. Once correctly learned, practice halts for a minute and then is resumed, 

providing necessary cues to learn it correctly, without mistakes. This process is repeated 

along with increased time intervals between successful attempts. Clare et al. (2000) found 

that people with early-stage memory loss showed significant improvement in learning helpful 

daily information through a variety of errorless learning strategies such as mnemonic cues 

and expanded rehearsal of names of people and other ideas participants wanted to remember. 

This method of using active learning strategies supported the findings in the study by 

Halpern and O’Connor (2000) explaining the need for information in future studies to be 

presented with visual and verbal material, not strictly by passive auditory presentation due to 

atrophy in the auditory areas of the brain. Furthermore, Haslam, Gilroy, Black, and Beesley 

(2006) cited a study where active learning strategies aided in heightening memory recall. 

Music Cognition and Dementia 

Another type of cue used as a memory aid in people with AD is music (Simmons- 

Stern, Budson, & Ally, 2010). Related literature findings in the study by Simmons-Stern et 

al., suggested musical cognition in AD is spared because the areas of the brain associated 

with music remain intact. For example, researchers tested a woman with severe dementia to 

see if her verbal and/or non-verbal behaviors indicated recognition of familiar music, both 

vocal and instrumental (Cuddy & Duffin, 2005). The researchers presented the participant 

with familiar music mixed in with 10 unfamiliar songs. Her recognition responses were  



compared to normal control participants without cognitive impairment. The results of this 

component showed a score of 86% correct recognitions for song melodies and 64% correct 

recognitions for instrumental melodies, compared to 98% and 89% respectively for the 

control subjects. The second component of this study examined the participant’s ability to 

recognize errors in familiar music using the Distorted Tunes Test (DTT). Results of this test 

showed the subject recognizing distortions 25 out of 26 times. 

Remaining musical ability can also be utilized to help people with AD learn new 

material. In another study, Carruth (1997) used singing and the spaced retrieval technique as 

a memory aid for nursing home residents with cognitive impairment to facilitate correct 

name-face recall of staff members. The sessions using music incorporated the spaced 

retrieval technique and singing of familiar melodies paired with staff names in place of 

original words. The sessions without music tested the resident’s name-face recall ability 

using only the spaced retrieval technique. Correct responses for both types of sessions were 

recorded. The results demonstrated an increased number of correct responses when 

incorporating singing in the name-face recall in four out of seven residents. 

Music cognition of new music recall was tested in an 80 year-old-man with AD 

(Cowles, et al., 2003). In this study the man was taught to play a new song on the violin. The 

purpose of the study was to determine if the man would be able to recall the new song 

without sheet music. A professional violinist assisted the participant in learning the new 

song, meeting six times for 30 minute lessons. In sessions one and two, the participant was 

asked to play familiar songs as a way of reacquainting himself with the violin. Sessions three 

and four introduced the new song to the participant via sheet music and he was asked to play 

the entire song. During the next session he was asked to play the new song with the sheet 

music and then immediately again without, showing some recall of the new song. In the  



following session, the participant played with sheet music, was then asked to immediately 

play the song again without music, and then finally play a third time after 10 minutes of 

general conversation. To test for precision, raters counted the number of measures played 

correctly. Results showed that the participant recalled 24% of the new song correctly at the 

immediate delay and 19% after the 10 minute delay. In comparison, the participant was also 

asked to recall words from a list. After a 10 minute delay he had no recollection of ever 

hearing a word list. The outcome of this study shows positive tendencies towards recall of a 

new song versus recall of verbal material, although generalization of the findings are limited 

due to the sample size of one participant. 

Cognitive rehabilitation through familiar music can retrieve lost episodic memories 

and provide people with supportive opportunities for social interaction (Mahendra, 2001). 

Using old, familiar songs can stimulate memory retrieval and emotions associated with the 

specific memory (Wylie, 1990). A study by Smith (1986) examined the effects of three 

treatment interventions on the cognitive functioning of 12 female nursing home residents 

with probable Alzheimer’s disease. The three treatment approaches were musically cued 

reminiscence, verbally cued reminiscence, and music alone. Cognition was divided as 

orientation, attention, and language. The Mini-Mental Status Questionnaire (MMSQ) was 

used to measure changes in cognitive functioning. All three approaches resulted in increasing 

MMSQ score averages, but no approach was significantly superior to the other. However, 

since cognitive scores improved with music interventions, this study adds to the evidence- 

based research supporting music therapy for people with AD. 

Music Therapy and Dementia 

According to the American Music Therapy Association (2006) music therapy 

provides numerous benefits to people with AD including memory recall, anxiety and stress  



reduction, pain management, decreased depression, and increased social interaction. In a 

literature review of music therapy and dementia by Brotons, Koger, and Pickett-Cooper 

(1997) 30 clinical empirical reports using music as a therapy were examined and categorized. 

Eleven studies addressed participation and preferences for music activities, seven studies 

examined social and emotional skills, ten addressed behavioral issues, and only two studied 

cognitive skills correlating to music therapy interventions. According to one specific study 

by Pollack and Namazi (1992) an increase in positive social behavior and interaction 

occurred during individual music therapy sessions, along with increased orientation after the 

session. Brotons and Pickett-Cooper (1996) published a study on the effects of music therapy 

and agitation. The outcome showed more agitation prior to music therapy, but then a 

decrease 1n agitation and other disruptive behaviors during the session and 20 minutes after 

the session, showing a positive residual effect. 

Another study examined the effects of group music therapy interventions on the Mini- 

Mental Status Exam (MMSE) scores of 28 elderly cognitively-impaired psychiatric inpatients 

(Bruer, Sptznagel, & Cloninger, 2007). The 8-week randomized controlled trial with a cross- 

over design allowed subject participation in both the music therapy experimental group and 

the control group, which consisted of watching a selected movie. Subjects in the 

experimental group participated in personal hello songs, therapeutic group laughter, sensory 

stimulation with props and background music, poetry, learning new songs, and instrument 

playing. The MMSE was administered to each subject three times a week to measure for any 

cognitive change. Results showed short-term improvement in cognitive functioning with the 

experimental group and a decrease in cognitive functioning in the control condition for the 

MMSE scores immediately following the conditions and the scores from the following day. 

There was no significant difference between groups after one week.  
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The use of music as a form of cognitive rehabilitation has been studied by Neurologic 

Music Therapy (NMT) researchers and is an evidence-based treatment focusing on the 

scientific explanations of the effectiveness of using music to treat physical, neurological, and 

psychological functioning (Clair & Pasiali, 2004). Thaut (2010) discussed the attention 

finally being placed on the role of NMT in cognitive rehabilitation. “There are shared 

cognitive and perceptual mechanisms and shared neural systems between music cognition 

and parallel nonmusical cognitive functions that provide access for music to affect general 

nonmusical functions, such as memory, attention, and executive functioning” (Thaut, 2010, 

p. 281). Thaut further explored data on cognitive rehabilitation and amygdala functioning and 

its role in processing emotional stimuli. Since emotional responses induced by familiar music 

are so strong, music-based memory training in AD may help access connection to this part of 

the brain. Thaut also stressed the importance of continued research into music and effects on 

cognitive functioning. 

Music and Word Recall 

Compensatory mechanisms such as music can be used as a way for the brain to learn 

new information despite cognitive impairment (Moore, Sandman, McGrady, & Kesslak, 

2001). Simmons-Stern, Budson, and Ally (2010) found that using melodies from unfamiliar 

children’s songs, when paired with new words, elicited greater recognition of the new words 

versus words delivered in spoken form for the participants with AD. Further details from this 

study stated that information paired with music may have aided in the encoding process since 

stronger encoding of information leads to greater recall. Stronger encoding and recall for the 

participants with AD also contributed to increased attention and arousal resulting from the 

upbeat music stimulus.  
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Moore, Peterson, O’Shea, McIntosh, and Thaut (2008) investigated the usefulness of 

music as a mnemonic device on learning and memory in people with multiple sclerosis who 

were experiencing memory impairment. A total of 38 participants were randomly assigned to 

either the spoken learning group or the music learning group. Participants were instructed to 

learn 15 words over a 10 trial period by either listening to the words in a spoken format or 

through a familiar, simple melody containing the specific words. Each participant was then 

asked to listen to a list of 50 spoken words and give a “yes” or “no” answer to recognize 

words from the original list. No statistical differences between the two learning conditions 

were found. One reason for inadequate statistical significance, as stated in the study, included 

an inappropriate measurement that did not use music to cue recall when measuring word 

recognition. Another reason noted was the lack of time given participants to learn the new 

information. Sixty minutes of exposure time was allowed, but recommendations for longer 

periods were offered since more time is needed to strengthen the encoding process. 

Prickett and Moore (1991) investigated the word recall of 10 Alzheimer’s patients 

using familiar and unfamiliar material, both spoken and sung. Individual sessions were 

videotaped for analysis of the number of words correctly recalled, either sung or spoken, in a 

familiar song, a new song, familiar spoken material, and new spoken material. Results 

showed that familiar songs had the highest word recall of 71.8% and four out of ten subjects 

recalled words better in a long new song compared to a short spoken familiar Bible verse. 

Even though subjects only recalled an average of 42.9% of words in the new song, positive 

reactions to the new song were observed, such as humming and tapping. 

Summary 

A limited number of studies on music therapy interventions and cognitive 

rehabilitation exist. Studies have been conducted using familiar song melodies with recall of  



new information, while other studies have compared the recall rates of familiar songs, new 

songs, familiar spoken word, and new spoken word. Results of the studies showed 

predominantly short-term learning. In addition, the majority of these studies involved passive 

learning through listening. The purpose of this study was to determine if the errorless 

learning and music method would produce greater word recall when compared to the 

errorless learning and no music method. Participants actively engaged in the learning process 

either through singing or speaking the words, depending on group assignment. 

 



Method 

Design 

This pilot project utilized a true experimental design. Participants were randomly 

assigned to either the experimental (music) group or the control (no music) group. 

Participants 

A total of 10 participants (N = 10), 6 females and 4 males, were recruited from clients 

of a dementia-specific adult day center in the Chicago area. Selection occurred using a 

convenience sample of participants at the day center, which consisted of clients in the early 

to mid-stages of dementia. The criteria selection for this study included: (a) a primary 

diagnosis of dementia; (b) a minimum of 12 on the Mini-Mental Status exam based on most 

recent quarterly assessment; (c) limited hearing loss, unless hearing aid device is sufficient 

for participation; (d) minimal presence of expressive or receptive aphasia; (e) fluency in 

English; (f) attend day center at least two times a week; (g) signed written consent from the 

participant’s power of attorney explaining the purpose of the study, the qualifications of the 

researcher, and the minimal risk posed by the study to the person with dementia; and (h) 

signed written consent for videotaping. 

The type of dementia diagnosis varied among the study participants: (a) seven people 

had a probable Alzheimer’s disease diagnosis; (b) one man had a general dementia diagnosis 

with no specific type stated; (c) one woman had Parkinson’s/Lewy Body Disease; and (d) 

one woman had Huntington’s disease. 

Setting 

Each individual session was held in a quiet office space at the day center. The 

proximity to the main activity area minimized each participant’s difficulty transitioning to 

another room while providing enough distance to minimize chances for interruption or  



distraction. A sign was also placed on the outside of the door asking for privacy during the 

testing sessions. Two chairs were arranged to face each other at a distance three feet apart 

adjacent to a table. A digital video camera was placed on a tripod in the room focusing on the 

participant’s face. 

Procedure 

Two weeks prior to the study, participants were selected by the researcher based on 

the study criterion and randomly assigned to either the experimental (music) group or the 

control (no music) group. A randomized, stratified assignment of the two groups was used 

based on MMSE scores, arranging the names from highest to lowest scores. Each of the two 

top scorers was assigned to one of the two groups. A coin toss determined which top scorer 

was placed first. Then, a second coin toss determined group placement of the specific top 

scorer. Each subsequent pair of scorers was assigned to a group using the same coin toss 

process. This method of placement ensured that the cognitive scores were randomly 

distributed between the two groups. 

Each participant’s weekly attendance schedule for the day center was analyzed prior 

to the study in order to devise a list of set days and times for the study sessions. The 

researcher took into account absences and provided alternative arrangements for a missed 

session as close to the date of the absence as possible without influencing the study 

outcomes. The following week, each person began participation in either the experimental 

group or the control group. Each session lasted 25 minutes. The exposure to the unfamiliar 

words for both groups was two times a week for three weeks, equaling a total of six sessions. 

The experimental treatment consisted of original lyrics to a song presented with a 

musical melody written by the researcher. The song was eight bars in length with a simple, 

predominately step-wise melody. Also, lyric ending phrases rhymed, acting as an additional  



cueing device for word recall. The unfamiliar song was accompanied by guitar, using an 

engaging picking pattern and leading bass line. Each experimental session consisted of the 

following steps: 

1. The participant was invited into the room to participate in music together, along with 

a brief explanation of the study 

. The researcher sang three participant-preferred, familiar songs with the client in order 

to decrease any existing anxiety and to increase attention prior to the introduction of 

the novel song composition 

. Introductory Phase: The researcher introduced the unfamiliar words by singing the 

song with guitar accompaniment in its entirety three times while the participant first 

listened. The participant was then asked to sing the song with the researcher in its 

entirety three additional times and was also asked not to guess the words 

. Phase 2: The song was sung again by the researcher and the participant, only this 

time, the last word of each phrase was omitted (vanishing cue) and the participant 

was asked to give the correct response of the omission without guessing. Instructions 

were as follows: “Good, now let’s try it again only this time I'll only be singing some 

of the words, but I want you to keep singing as best as you can, without guessing” 

. If no response or an incorrect response was given in any phase, then the entire song 

(Introductory Phase) was sung together again two times and then the researcher 

returned to the phase where the last attempt occurred 

. Phase 3-8: Words continued to be omitted in small incremental phases as success 

though correct word recall was acquired. The session ended after 25 minutes 

regardless of phase series completion. 

. A closing familiar song was sung to help stabilize any study-induced anxiety.  
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8. Subsequent sessions began with the Introductory Phase and moved through each of 

the phases as correct word recall was attained. The beginning word of each phrase as 

listed in Phase 8 remained as a retrieval cue for the participants. It was the hope of 

the researcher that the participants will be able to successfully achieve word recall in 

all phases by the end of the three week time frame. 

The control group was asked to learn the same words from the song except the words were 

taught in spoken form with no music. Each control group session consisted of the following 

steps: 

1. The participant was invited into the room to participate in music together, along with 

a brief explanation of the study 

. The researcher sang three participant-preferred, familiar songs with the client in order 

to decrease any existing anxiety and to increase attention prior to the introduction of 

the unfamiliar words 

. Introductory Phase: The researcher introduced the unfamiliar words by speaking the 

words to the song in its entirety three times while the participant first listened. The 

participant was then asked to speak the song with the researcher in its entirety three 

additional times and was also asked not to guess the words 

. Phase 2: The song was spoken again by the researcher and the participant, only this 

time the last word of each phrase was omitted (vanishing cue) and the participant was 

asked to give the correct response of the omission without guessing. Instructions 

were as follows: “Good, now let’s try it again only this time I’ll only be speaking 

some of the words, but I want you to keep going as best as you can, without 

guessing”  
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. If no response or an incorrect response was given in any phase, then all of the words 

to the song (Introductory Phase) were spoken together again two times and then the 

researcher returned to the phase where the last attempt occurred. 

. Phase 3-8: Words continued to be omitted in small incremental phases as success 

though correct word recall was acquired. The session ended after 25 minutes 

regardless of phase series completion. 

. A closing familiar song was sung to help stabilize any study-induced anxiety. 

. Subsequent sessions began with Introductory Phase and moved through each of the 

phases as correct word recall was attained. The beginning word of each phrase as 

listed in Phase 8 remained as a retrieval cue for the participants. 

If at any point during the study a participant would have shown significant signs of anxiety or 

distress, whether through verbal or nonverbal communication, participation in the session 

would have been halted by the researcher. 

The Vanishing Cues Phases were as follows: 

Introductory Hello, how are you, and how do you do, 

Phase We're here together to share music with you, 

So let’s sing a song, 

And have some fun, 

And before you know it, our time will be done. (36 words total) 

Phase 2 Hello, how are you, and how do you 

We’re here together to share music with 

So let’s sing a 

And have some 

And before you know it, our time will be . (5 words omitted) 

Phase 3 Hello, how are you, and how do 

We're here together to share music 

So let’s sing ; 

And have S 

And before you know it, our time will . (10 words omitted)  



Phase 4 Hello, how are you, and 

We’re here together to share 

So let’s ; 

And have : 

And before you know it, our . (16 words omitted) 

Hello, how , and 

We're here to share 

Sa let's : 

And : 

And before you , our . (22 words omitted) 
  

  

Hello, , and 

We’re here to share 

So let’s ; 

And 

And before you . (24 words omitted) 
  

  

Hello, 

We’re here 

So let’s 

And 

And before you . (26 words omitted) 

  

  

  

  

Hello, 

We're 

So let’s 

And 

And . (30 words omitted) 

  

  

  

  

Data Collection 

A digital video camera was used for each session (a) to record participants’ responses 

to the interventions, (b) for direct observation, and (c) analysis of correct word recall. The 

digital footage of each participant was analyzed and scored by the researcher for total number 

of correct words recalled in both groups. The instrument used for data collection was a 

researcher-designed checklist of words from the song lyrics and was used by the researcher 

and trained observer to record the correct number of words correctly recalled from phase 2-8  



in each session (see appendix A). The best trial in each phase was scored for every 

participant in each of the six sessions. To increase reliability and validity of the data, inter- 

rater reliability was tested by comparing scores of specific footage between the researcher 

and a trained outside observer. 

Data Analysis 

The mean number of correct words recalled by each participant was calculated and 

analyzed. Also, the mean number of correct words recalled for each group was calculated and 

analyzed. A one-tailed 7-test was used to determine if the mean of the experimental group 

was significantly higher than the control group with a = .05. 

Threats to Validity 

Several possibilities existed which may have posed a threat to the validity of this 

study. Threats to internal validity could have been a participant’s severe cognitive or physical 

decline during the study, which could have also lead to participant mortality. A threat to 

external validity was the inability to generalize the findings due to the small size of the 

convenience sample. Also, since the data collection instrument was researcher-designed, the 

validity and reliability could not be firmly established. However, checking the inter-rater 

reliability was a way to increase the validity and reliability. 

 



RESULTS 

Statistical Program and Inter-rater Reliability 

Data were analyzed using the procedures outlined in Basic Statistical Methods 

(Downie & Heath, 1970) and confirmed using the Student #-Value Calculator (Soper, 2011). 

Participants were videotaped and 10% of the study trial footage was viewed by a trained 

observer to check for reliability. Results of the inter-rater reliability test showed 100% 

agreement of correct word recall scoring. 

Study Participants 

Once participants were established as meeting all study requirements, a schedule for 

the study was derived based on the day center’s attendance schedule. Participants were 

randomly assigned to either the experimental (music) group (n = 5) or the control (no music) 

group (n = 5) using a stratified random assignment process as described in the methods 

section. This placement procedure ensured random distribution of cognitive scores between 

the two groups. The mean score of the MMSE for the experimental group was 19.2 and the 

mean MMSE score for the control group was 19.4, with the difference between the means 

being non-significant. The means showed equal distribution of cognitive functioning between 

the two groups and showed justification for the use of the random assignment. 

Study days included Monday, Wednesday, and Thursday for three weeks with a 

fourth week allowed for missed sessions unless another day within the three week study 

period could be added based on the participant’s and researcher’s schedules. Each participant 

was scheduled to be seen on Mondays, then again on Wednesdays or Thursdays based on the 

attendance schedule, in order for each participant to be seen two times a week for three 

weeks. All ten participants completed the study, however, some complications occurred. Five 

of ten participants were absent at least one time during the study, with two of the participants  



from the experimental group being absent due to significant illness. Two out of ten 

participants were absent more than once but were able to fulfill the required six sessions 

within the four week time frame. 

Hypothesis and Data Analysis 

The purpose of this study was to determine if the errorless learning and music method 

produced greater word recall when compared to the errorless learning and no music method. 

The hypothesis: Participants with dementia will be able to recall significantly more words 

when taught through the errorless learning and music method versus the errorless learning 

and no music method. In order to determine the effects of errorless learning and music on 

word recall in dementia compared to errorless learning and no music, total scores of words 

recalled from each group were analyzed using a one-tailed #-test at the .05 level of 

significance with 8 degrees of freedom. A one-tailed #-test at the .05 level requires a f value 

of 1.860 or greater in order to show statistical significance. Results of the t-test showed no 

significant difference between the two groups with a #8) = -1.06, p = .159. The mean score 

of the experimental group was 103.6 (SD = 69.6) versus 144.6 (SD = 74.4) for the control 

group (see Table 1). 

Table 1 

Mean Scores for Experimental and Control Groups 

  

Condition 
  

Experimental Group 

Control Group 

   



23 

In each of the six sessions, participants from both groups were asked to recall a total 

of 36 words divided into eight learning phases. Four out of five people in the control group 

completed all eight phases of the word recall by the end of the sixth and final session. Total 

individual scores in the control group ranged from 55 to 176 words recalled by the end of the 

sixth session. In comparison, two of the five participants in the experimental group 

successfully completed the word recall in all eight phases and three out of five participants 

recalled 56-100% of the words. Total individual scores in the experimental group ranged 

from 20-180 (see Table 2). It is interesting to note that the participants with greater word 

recall in the both the experimental group and control group also had correlating higher 

MMSE scores (see Table 3). 

Table 2 

Total Number of Words Recalled by Each Participant 

  

Condition Participant 

  

Experimental Group 

Control Group 

   



Table 3 

Word Recall Score Vs. MMSE Score 

  

Condition Participant Word Recall Score MMSE Score 

  

Experimental 180 27 
Group 

166 23 

100 18 

20 16 

52 12 

  

Control Group 

  

Saint Mary-of-tha.\ 

Co!  



Discussion 

This pilot study attempted to determine if greater word recall occurred using the 

errorless learning and music method compared to errorless learning and no music method for 

teaching new information to people with dementia. The #-test revealed no significant 

difference between the two groups. Although, the hypothesis of greater word recall in the 

music condition was refuted by the study results, it must be reiterated that three out of five 

participants in the music condition successfully recalled 56 -100% of the words. 

Sample Size 

The final results of the study could be a reflection of an inadequate sample size. Two 

out of five participants in the experimental group recalled significantly fewer words than 

three other participants in the experimental group, therefore skewing the results. This would 

likely not be the case for a larger sample size. Participants 3 and 4 were absent at least one 

time during the study period due to significant illness, with participant 4 requiring overnight 

hospitalization. After returning to the day center, the staff and I concurred the participants 

appeared to be feeling better and able to resume study involvement. Both participants also 

verbally agreed to continue their participation. It is uncertain whether or not the illnesses 

altered participant mental capacities since no additional MMSE measurement was performed. 

Ultimately, the small sample size did not fully represent the potential for music to aid in 

word recall. In hindsight it might have been more advantageous to solely test the errorless 

learning and music method on all ten participants since this was a pilot project testing a new 

method combination in music therapy. 

MMSE and Study Scores 

Another potential reason behind lack of data significance was that the study criterion 

of 12 on the MMSE was possibly too low for significant efficacy of the errorless learning and  
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music method. Participants who scored a 16 or lower on the MMSE had a significantly lower 

word recall score. This could be equated to people with lower cognitive scores typically 

having difficulty coping with a variety of incoming stimuli (Laffan, Metzler-Baddeley, 

Walker, & Jones, 2010) . For people with moderate dementia and lower cognitive scores, the 

music may have become a distraction while trying to learn the text of the song (Wallace, 

1994). The music stimuli could have been competing with the text for recall effort rather than 

actually facilitating recall. In comparison, the participants in the experimental group with 

higher cognitive scores (above 16) achieved significant word recall (See Table 3). 

Furthermore, participant 1 in the experimental group with the highest MMS in both groups 

also had the highest word recall score out of both groups. Higher cognitive functioning and 

understanding of the musical stimulus equated to higher word recall. MMS scores appear to 

be a good predictor of how well a participant will do on word recall (Laffan, et al., 2010). 

Similarities of Spoken and Sung Text 

Another possible reason for non-significant results of the study could be due to 

spoken word having similar qualities to words that are sung (Wallace, 1994). Upon viewing 

the video of the control group participants, I observed that the verbal delivery of the spoken 

text had a cadence and changes in intonation similar to the sung text of the experimental 

group. Wallace and Rubin (1991) found that words to songs due to the rhythmical and poetic 

properties can be recalled without music. In addition, there was only a six note range in the 

melody line of the sung text, potentially making the sung and spoken text deliveries too 

similar to adequately compare their effects. 

Errors in Errorless Learning 

Even though the technique is called errorless learning, significantly reducing the 

chance for errors is a more accurate nomenclature. In concurrence with other related  
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literature on errorless learning, if an error was made by study participants during the learning 

phases, those errors were difficult to correct (De Vresse, Neri, Fioravanti, Belloi, & Zanetti, 

2001; Haslam, Moss, & Hodder, 2010; Judd, 2009). Despite regular encouragement not to 

guess the words of the song, there were instances where some participants provided self- 

generated incorrect answers when cues were withdrawn. Interestingly, the self-generated 

answers typically became preserved not just within the trials of one session, but again in 

subsequent sessions. Participants recalled the incorrect word(s) because it was something he 

or she produced (Laffan, Metzler-Baddeley, Walker, & Jones, 2010). Even though the 

participant was informed of the correct answer and practiced the answer again two times in 

the Introductory Phase, the tendency remained to generate the same error. If a participant 

generated an error, the implicit memory made it difficult to distinguish between correct 

answers and mistakes (De Vreese, Neri, Fioravanti, Belloi, & Zanetti, 2001). After session 

two, I learned the importance of keeping the length of silence to a minimum during the 

learning phases for people who were inclined to guess. If the participant did not supply the 

correct word(s) within a short timeframe, then the word(s) would be cued prior to returning 

to the Introductory Phase of the study procedure for correct word rehearsal. 

Some self-generated answers preserved the meaning of the song. For example, 

instead of saying “and have some fun” one participant replied, “and have a good time.” Other 

self-generated answers verified the strength of long-term musical memory. For example, 

instead of saying “so let’s sing a song” the participant replied, “sing Alleluia” which is a 

common word combination in numerous religious hymns. Whatever type of error occurred, 

this study supported other literature in the importance of minimizing the amount of errors 

during the learning phases (De Vreese, et al., 2001; Haslam, et al., 2010; Laffan, et al., 2010).  



Memories of Study Participation 

While the data did not show the statistical significance of errorless learning and music 

in memory recall, the use of music and the experiences of participating in the study were 

recalled by many of the participants as evidence of verbal statements: 

1. “We did this music project before.” (stated in session 2) 

2. “When I was diagnosed, my cognitive functioning went out the window, but with 

music, I love any kind of music. I think that with music, it (cognitive functioning) 

came back, and I am so grateful.” 

“When are you coming back because I don’t want to stop with this (learning the 

music).” 

“Are you doing your recording session today because I would like to stop by.” (Stated 

three weeks after study conclusion when the participant saw me at the adult day 

center) 

In addition, six weeks after study completion, the song from the study was used in a 

regularly scheduled music therapy session. Upon hearing the song, participants from the 

study who were in attendance showed observable signs of recall. Participant 3 smiled broadly 

and began to laugh, then started to sing the majority of the words. Participant 1 was able to 

sing all of the words. This informal observation potentially shows the lasting effects of music 

on recalling the context of new songs for people with dementia (Wallace, 1994). 

Conclusion 

To further explore the positive effects of music on memory and cognitive 

rehabilitation techniques for people with dementia, additional studies are necessary. Positive 

tendencies towards music and word recall were noted, but a study using a much larger  



sample size is required for clinical significance. In addition to a larger sample size, future 

research using errorless learning and music should focus on people in the earlier stages of 

dementia that will benefit most from this type of cognitive rehabilitation technique and 

utilize a higher MMSE score cutoff of approximately 17. 

Other observations of positive participant outcomes from this study are noteworthy 

such as: (a) positive mood and affect; (b) positive, sustained attention to music; (c) 

enjoyment. Participants appeared to thoroughly enjoy the music condition through active 

participation and positive verbal statements. Positive self-regard was observed by the 

participants upon successful word recall, noting clapping and positive self-statements: “I did 

it!” or “That’s wonderful I could remember!” This composite of outcomes supports the 

efficacy of using music for people with dementia as a means of addressing maintenance of 

cognitive functioning and quality of life with this rapidly growing population. 
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Participant Name: 

Session #: 

Appendix A 

Word Recall Checklist 

Date: 
  

erimental group Control group (circle one) 
  

Intro. 

Phase 

Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase8 

  

Hello 
  

How 
  

Are 
  

You 
  

And 
  

How 
  

  

  

  

We’re 
  

Here Here 
  

Together Together Together Together Together 
  

To To 
  

Share Share Share 

  

Music Music Music 
  

With With With 

  

You You You 

  

So 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                       



  

Done 

                    

Score: 

TOTAL SCORE: 

 



Appendix B 

Consent to Participate in Research 

Effects of Errorless Learning and Music on Word Recall in Dementia 

Your family member is being asked to participate in a research study conducted by Nancy 

Swanson from the music therapy graduate degree program at St. Mary-of-the-Woods College 

(and Tracy Richardson, M.S., MT-BC, faculty sponsor). This study is being conducted as 

part of thesis requirements for completion of the master’s degree program. Your family 

member’s participation in this study is entirely voluntary. Please read the information below 

and ask any questions regarding any material you do not understand, before deciding whether 

or not to participate. 

e¢ PURPOSE OF THE STUDY 

The purpose of this pilot study is to investigate if Errorless Learning and music can 

produce greater word recall for people with dementia compared to Errorless Learning and 

no music. Errorless learning is a technique used when teaching new material that negates 

or significantly reduces the chance of a person making a mistake during the learning 

process since people tend to remember what they do, even if it is a mistake. 

e PROCEDURES 

If you give consent for participation in this pilot study, your family member will be 

randomly assigned to either the experimental group (music group) or the control group 

(no music). The experimental group will be taught words to an unfamiliar song through 

Errorless Learning techniques and music while the control group will be taught the words 

to the unfamiliar song using Errorless learning, but without using music. Regardless of 

group assignment, your family member will be able to participate in familiar, preferred 

music at the beginning and end of each session in order to minimize any anxiety. 

This study will be conducted at the Alzheimer’s Family Care Center on the day(s) your 

family member attends. Each session will last 25 minutes, two times a week for 3 weeks, 

with a fourth week being added for any missed sessions. 

e VIDEOTAPE USED FOR DATA COLLECTION 

Each session in both groups will be videotaped in order to accurately analyze correct 

word recall. One additional consent form for permission to videotape is necessary (see 

Media Consent). 

e POTENTIAL RISKS AND DISCOMFORT 

This study poses minimal risk, if any to your family member. The only foreseeable risk 

might be anxiety due to numerous exposure opportunities of the words from the  
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unfamiliar song during the learning phases. If at any time during this study your family 

member shows significant signs of anxiety or distress, whether through verbal or 

nonverbal communication, participation in the session will be halted by the researcher. 

e POTENTIAL BENEFITS TO PARTICIPANT AND/OR SOCIETY 

Potential benefits from participation in this study include individual interaction with the 

researcher and incorporating cognitively stimulating methods, including familiar music. 

Potential benefits to society include additional evidence supporting the use of Errorless 

Learning and music in dementia care as a means of learning new information. 

e CONFIDENTIALITY 

Any information that is obtained in connection with this study and that can be identified 

with your family member will remain confidential and will be disclosed only with your 

permission or as required by law. Confidentiality will be maintained by means of 

assigning a code number to your family member instead of using his/her name and by 

keeping data in all forms in a locked file with access only granted to investigator(s). 

Access to videotapes will be granted to the investigator(s) and to one trained observer 

chosen by the investigator(s) for assistance in analyzing the data. All videotapes will be 

erased one year after thesis completion. 

oe PARTICIPATION AND WITHDRAWAL 

You can choose whether or not your family member participates in this study. You may 

withdraw your family member at any time without consequences of any kind or loss of 

benefits to which s/he is otherwise entitled. There is no penalty or loss of benefits from 

the program at the Alzheimer’s Family Care Center if you withdraw your family member 

from the study. 

The investigator(s) may withdraw your family member from the study if there is just 

cause, such as significant anxiety induced by study procedures. 

eo IDENTIFICATION OF INVESTIGATORS 

If at any point you have questions or concerns regarding this research you may contact: 

Nancy Swanson, MT-BC Tracy Richardson, M.S., MT-BC 

Graduate Student Director of Music Therapy 
(847) 644-2097 (812) 535-5154 

nancy(@musictherapyservices.us trichardson@smwec.edu 
  

  

The St. Mary-of-the-Woods Institutional Review Board has reviewed my request to conduct 

this research study.  



Institutional Review Board Chair 

Jennie L. Mitchell, PhD, CPA, CMA 

812-535-5279 — ymitchell@smwec.edu 

  

I understand the procedures described above. My questions have been answered to my 

satisfaction, and I agree to have my family member (listed below) participate in this study. I 

have been given a copy of this form. 

  

Printed Name of Participant 

    

Signature of Participant’s POA 
(Power of Attorney) 

 



Appendix C 

MEDIA CONSENT FORM 

As part of this research project, we will be making a videotape recording of your family 
member during participation in the pilot study. Please note that refusal to grant permission to 

videotape your family member will automatically exclude him/her from this study since 
correct word recall will be analyzed through videotape observation. You may however 

choose to indicate what additional uses of the videotapes, aside from the thesis data 
observations, you are willing to consent to by initialing below. 

In any use of this videotape, your family member’s name will not be identified. The 
videotape will be erased one year after thesis completion. 

Please indicate your informed consent to the following: 

O The videotape can be studied by the research team for use in the research 
project. 

Please initial: 

(Consent to the following is not imperative for study participation) 
O The videotape can be shown at meetings/conferences of music therapists or other 

professionals. 

Please initial: 

I have read the above description and give my consent for the use of the videotape as 
indicated above. 

(The extra copy of this consent form is for your records.) 

Printed Name of Participant 
  

Signature of POA 

(Power of Attorney) 
  

DATE: 

 


