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Abstract

In Study 1, undergraduate students rated popular music songs on several factors. A
database of knowledge was created for popular music autobiographical memory (AM)
cueing research. Study 2 examined the role of emotional experience and relevance
associated with a popular music AM cue on recalled AMs. In Phase 1, undergraduate
participants described AMs to short music clips or a blank computer screen (control). In
Phase 2, participants answered questions about these AMs. In Phase 3, participants rated
musical clips (including Phase 1 stimuli). Unexpectedly, music-cued memories were less
salient and did not differ emotionally from control-cued, but contained more perceptual
and leisure content. When examining only participants cued by music, the emotional
experience associated with listening to the cue was congruent with that of the produced
memory. In addition, memories evoked to highly relevant music were rated as more

salient and emotional than those evoked to less personally relevant music.

Keywo rds: Autobiographical Memory, Popular Music Cueing, Emotion, Stimuli

Selection, Popular Music Cueing Database
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Chapter 1

1 Introduction

Both in public and private, popular music is heavily intertwined with our lives. In fact,
we spend about a third of our waking day encountering music (Juslin, Liljestrom,
Vistfjéll, Barradas, & Silva, 2008). In stores, at the gym, in our cars, popular music is
difficult to avoid. Beyond this public exposure, the increase in personal music technology
and accessibility (e.g. listening-enabled cellular phones) in recent years arguably allows
for a more individualized, mobile, and private listening experience. Substantial
proportions of adults report either sometimes or often listening to music during normal
day to day activities including bathing, exercising, relaxing, eating, and socializing (with
proportions ranging between .42 and .94, Juslin & Laukka, 2004). Because of this
presence in everyday life, one can ask: How is music tied to other aspects of our lives?

Here we ask how music is associated with our memories of our past.

Anecdotally, individuals often claim that a specific song transports them to a different
time and place. This could be as broad as a specific era from their past (e.g. high school)
or as specific as a meaningful past event (e.g. high school prom). Experimentally, it has
been shown that popular music successfully cues personal event memories
(autobiographical memories, AMs, e.g. Janata, Tomic, & Rakowski, 2007; Zator & Katz,
2017), though we know very little about what role the music itself plays in evoking these

memories.

One possible hypothesis is that a link between music and the evocation of
autobiographical memories is related to the emotional functions that popular music serves
in our lives. These functions are hypothesized to include evoking, regulating,
maintaining, and altering emotion (Hargreaves & North, 1999; Juslin & Laukka, 2004;
Juslin & Vistfjéll, 2008; Juslin et al., 2008). In addition, music’s functions are especially
pronounced cross-culturally in young adults and have been attributed to personally
relevant music in this population (Boer & Fischer, 2010; Labbé, Schmidt, Babin, &
Pharr, 2007; Lippman & Greenwood, 2012; McFerran, Garrido, O’Grady, Grocke, &
Sawyer, 2015; Schéfer, Tipandjan, & Sedlmeier, 2012; Tarrant, 2000). Specifically,



Lippman and Greenwood (2012) found that when asked to comment on why a self-

selected memorable song was meaningful, about one third of surveyed undergraduate
students responded with some reference to a positive event memory. Thus, emotional
significance and personal relevance are important factors in music listening in young

adults that deserve further study. These factors will be examined in Study 2 in this thesis.

Empirical research demonstrates that popular music can both convey and induce
emotions in listeners (e.g. Juslin et al. 2008; Song, Dixon, Pearce, & Halpern, 2016),
though to our knowledge this relationship’s connection to evoked personal memories has
yet to be examined experimentally. In one naturalistic survey study of young adults, an
emotional response (typically positive) was reported for about two thirds of music
encountered in day-to-day life and one in seven of these instances was attributed to a
specific AM by the participant (Juslin et al., 2008). Additionally, of encountered music,
76% was familiar and 62% was specifically participant-chosen (Juslin et al., 2008). A
more recent neurobiological study by Pereira et al. (2011) also demonstrated that
listening to familiar music activated emotion and reward centers in the brain to a greater
degree than unfamiliar music. Thus, the personal relevance of a piece of music might be
of special importance to AM given first the prevalence of emotions evoked to familiar
and chosen music and second, the association of personal relevance to the emotional
functions of music in young adults. The role played by music relevance in AM will be

directly studied in Study 2.

The general aim of this thesis will be to examine in more depth the relations between
popular music and the evocation of autobiographical memories, examining in particular,
the role played by emotional valence (the degree of positive or negative affect
experienced when listening to the music cue), emotional intensity (the strength of the
emotion experienced during listening) and personal relevance (based on individual
experience with the cue). Two studies are reported. Study 1 addresses a limitation in this
field, namely, creating a quality experimenter-selected stimuli list. Study 1 does so by
surveying many popular music songs on variables of interest (e.g. emotion). The main
aim for the purposes of this thesis will be to use the resulting database of songs to select

items for use in Study 2, the AM cueing study. Because the database can be of use for



future research projects, some initial analyses of the stimulus list will be provided. Using
a cueing task, Study 2 addresses how both emotionality and relevance of a cue are related

to the evoked personal memories.

A brief overview of the autobiographical memory (AM) literature, including emotion
retrieval models, and popular music cueing history are reviewed below, followed by a

more detailed review of the current studies.

1.1 Autobiographical memory

Autobiographical memory (AM) refers both to information about the self and to the re-
experiencing of our past (Baddeley, 1992; Brewer, 1986; Williams, Conway, & Cohen,
2008). Specific event autobiographical memories, sometimes referred to as personal
memories, are the type of AM of interest to the current study. These memories involve
re-experiencing specific events from our past that occurred over a short period of time in
a specific place (Brewer, 1986; Brewer, 1994; Conway & Pleydell-Pearce, 2000;
Williams et al., 2008). Autobiographical memory shares some functions with music:
identity creation, understanding, and stability of the self (Addis & Tippet, 2008;
Baddeley, 1992; Bluck & Alea, 2008; Brewer, 1994; Williams et al., 2008).
Autobiographical memories allow us to situate our past events across our lifespan and it
is claimed that, through this lens, we understand who we are (Conway, Singer, & Tagini,
2004; Williams et al., 2008). It is because of this identity function that deterioration of
AM contributes to the debilitating and disorienting symptoms of memory disorders such

as seen with Alzheimer’s disease (e.g. Addis & Tippett, 2004).

Unlike a computer document, saved and then retrieved unchanged whenever needed, AM
theorists propose that personal memories are not statically stored as whole recollections
(e.g. Conway & Pleydell-Pearce, 2000). In contrast, they are reconstructed at recall from
pieces of autobiographical information stored in long-term memory (Conway & Pleydell-
Pearce, 2000). Thus, the context in which a memory is retrieved should affect its
reconstruction. The Self-Memory System (SMS; Conway & Pleydell-Pearce, 2000) is the
most prominent explanatory constructivist theory of AM, consisting of two interacting

mechanisms working reciprocally to store and reconstruct memories (Conway &



Pleydell-Pearce, 2000). The autobiographical knowledge base (AKB) is the storage
system of AM information, whereas the “working self” is a transitory representation of a
person’s current goals and state (Conway, 2005; Conway & Pleydell-Pearce, 2000). The
SMS strives to maintain a stable sense of self (Conway, 2005). When processing an
event, the current “working self” influences what information is encoded in the AKB for
later use, as well as what can be extracted from that information in the AKB at retrieval
(Conway & Pleydell-Pearce, 2000). Thus, the retrieving working self may prevent access
to specific AKB information if conflicting with the goals and state of the encoding

working self (Conway, 2005; Conway & Pleydell-Pearce, 2000).

We argue here that music could, in principle, influence both the encoding and retrieving
of memories through the working self. Here we examine the role played by emotion
evoked to music. As popular music can induce a felt emotion (e.g. Juslin et al., 2008;
Song et al., 2016), emotion may be a salient factor in the organization of memories
associated with popular music songs. In this thesis, we will examine the role played by
popular music in the evocation and nature of elicited AMs, and whether emotional factors
are central both in eliciting memories and in the nature of the memories evoked. The role
of emotion in AM retrieval is discussed below, followed by a review of the literature on

popular-music cued AM.

1.11 Emotion and retrieval

Based on Conway and Pleydell-Pearce’s (2000) Self-Memory System, current felt
emotion would be expected to affect AM retrieval via influence on the working self’s
access to autobiographical information in the AKB. Given that the working self regulates
retrieval based on a given person’s self-concept and current goals, it is difficult to predict
how emotion may affect retrieval. One proposal is that a felt emotion may lead to an AM
of similar emotional quality. The empirical data are supportive of this proposition
inasmuch as individuals generally recall AM events congruent with their current felt
emotion (Holland & Kensinger, 2011; Levine & Pizarro, 2004). Bower (1981) theorizes
that such effects obtain because encoded information (including AMs) is organized in
associative networks categorized by emotion. Upon feeling a specific emotion, events

consistent with that emotion may be retrieved via these networks (Blaney, 1986; Bower,



1981). On the other hand, Conway and Pleydell-Pearce’s (2000) more recent model is
more nuanced than Bower’s (1981). For instance, Conway and Pleydell-Pearce (2000)
argue that one goal of the working self is to avoid experiencing intense and negative
emotions and thus the AMs typically induced in the laboratory tend not to be highly
emotional and when emotional, tend to be mildly positive memories. However, in
regulating a negative stimulus one can, in principle elicit a positive memory (Conway et
al., 2004). Although this thesis is not a test of a theory per se, nonetheless, in examining
the role of emotional aspects of a song and how this is associated with autobiographical
memory, one can see whether the data obtained here is consistent with either model.
Bower (1981) argues for strong congruency effects wherein, for instance a sad song
would induce a sad memory and a positive song would induce a positive memory.
Conway and Pleydell-Pearce’s (2000) model makes the same prediction for positive
songs (e.g. evoke a positive AM to maintain a positive mood) but suggests that with
negative songs, different results might obtain; this model also predicts that the emotions
evoked will not be overly intense. These models are not necessarily incompatible, but
instead suggest that emotion-congruent AM retrieval may be stronger for positive
musical cues (as seen in non-music emotion-congruency AM literature, e.g. Levine &

Pizarro, 2004) and musical cues experienced as less intense.

Descriptions of how emotion is measured in AM studies are described after a brief

description of AM cueing methods.

1.1.2  Cueing autobiographical memory

Autobiographical memories can be evoked via one of two cueing routes: internally (e.g.
emotions or thoughts) or externally (i.e. via a stimulus; Rubin, 1998). Autobiographical
memory research commonly uses external cueing stimuli targeting a specific sensory
modality, to evoke memories. For example, a visual stimulus may include faces (e.g.
Belfi, Karlan, & Tranel , 2016) or, in a musical context, an album cover (e.g. Cady,
Harris, & Knappenberger, 2008), a verbal stimulus may include the traditional Galton-
Crovitz word cue referencing a common noun (e.g. “shoe”, Crovitz & Schiffman, 1974;
Galton, 1879), a specific use of words (e.g. direct and indirect reference to past lifetime

periods, Zator & Katz, 2017), or in the musical context, typed musical lyrics (e.g. Cady et



al., 2008), and finally, an auditory stimulus may include instrumental music or sound
(e.g. Foster & Valentine, 1998; Foster & Valentine, 2001; Sheldon & Donahue, 2017) or
popular music (e.g. Zator & Katz, 2017). The current study uses the latter, popular music
(an external auditory stimulus) though we recognize that music may also internally cue
music via evoking an emotion. There is no established control condition with which to
contrast the effects of popular music cueing. In Study 2 of this thesis we use a no-music
control condition in which, when looking at a computer screen, participants produce an

AM as soon as possible after a blank screen appears.

Aside from emotion, which is described below in detail, the participant experience of the
recalled memory can be measured by obtaining subjective ratings of the memories
evoked. The subjective measures of interest may include some variation of one or many
of the following variables: vividness (clarity of recalled event), frequency (how often a
memory is thought of in everyday life), age in memory (how old the participant was in
the recalled event), and importance (e.g. Brewer, 1996; Cady et al., 2008; Ford, Addis, &
Giovanello, 2012; Holland, 1992; Rubin & Schulkind, 1997; Sheldon & Donahue, 2017;
Talarico, LaBar, & Rubin, 2004). Frequency has been associated with vividness (e.g.
Holland, 1992), and importance with both frequency and vividness (e.g. in self-defining
memories, McLean & Thorne, 2003) and thus, we will refer to these three variables as the
“memory saliency” measures throughout. Except for the “age in memory” variable, these
measures are typically indexed with Likert type rating scales. In the current study,
subjective participant ratings of memory saliency (importance, frequency, and vividness)

and recency (age in memory) were assessed.

1.2 Emotion and autobiographical memory: Measurement

Emotionality of an evoked AM can be assessed both subjectively (i.e. self-reports as
described above) and objectively (i.e. content of the written reports). Both measures are
employed in Study 2. Subjectively, two memory characteristics of emotion are typically
assessed by participant self-report ratings (e.g. Cady et al., 2008; Ford et al., 2012;
Schulkind & Woldorf, 2005; Sheldon & Donahue, 2017): valence (the quality of emotion
in the AM; negative, positive, or neutral) and arousal (the intensity of emotional memory

experience; low to high). Emotional experience is often described by these two concepts



(Holland & Kensinger, 2011). Both characteristics independently contribute to how
emotion affects reported qualities (e.g. vividness) of recalled memories (Ford et al.,
2012). Arousal is referred to as “intensity” in the current thesis to be consistent with the
wording in our experimental questions. In the music-cueing literature, positive valence
has been associated with higher specificity and vividness of recalled memory, whereas
negative valence has been associated with greater specificity (e.g. Ford et al., 2012).
Additionally, participant-rated higher emotional arousal of a recalled memory has been
associated with higher reported vividness of reported music-cued memories (e.g. Ford et

al., 2012; Sheldon & Donahue, 2017).

Objectively, emotional content can be measured via analysis of written reports of the
remembered event. The LIWC program (Pennebaker, Francis, & Booth, 2001) is used
here, as it has in a few other studies (e.g. Bohanek, Fivush, & Walker, 2005; Kahn,
Tobin, Massey, & Anderson, 2007; Zator & Katz, 2017). This program reports
proportions of total words in a text sample that are composed of a given category of
words (e.g. positive emotion words). The LIWC uniquely allows for objective
measurement of the information evoked by the cues, minimizing response bias (i.e.
participant ability to present the memories to reflect a desired image). In the current
thesis, Study 2 employs the most recent version of the program: LIWC 2015
(Pennebaker, Booth, Boyd, & Francis, 2015). Interpretations of LIWC word categories
are provided in Tausczik and Pennebaker (2010) and updated information for new and
altered categories in the 2015 version, in Pennebaker, Boyd, Jordan, and Blackburn

(2015).

Of interest to this thesis, an overall “affective process” category exists in the LIWC, in
addition to 5 subcategories of emotional content: positive, negative, anxiety, anger, and
sadness. In Study 2 we use the overall affective category (composed of all words in all
subcategories) as an objective analogue to our subjective emotional intensity measure,
and as in prior literature (e.g. Bohanek et al., 2005), the various subcategories for our

subjective emotional valence measure.



In the non-music cueing AM literature, both Bohanek, Fivush, and Walker (2005) and
Kahn, Tobin, Massey, and Anderson (2007) examined word use using the LIWC,
analyzing positive and negative memory event descriptions. Both studies found a
congruency effect for negative and positive events between event valence and word use
(greater use of negative and positive word use, respectively). Bohanek et al. (2005) also
reported that highly intense and negative memory events were described with more words
than less intense and positive memory events, respectively, and that negative events were

described with greater use of cognitive process words.

In the music-cueing clinical literature, El Haj, Postal, and Allain (2012) found that
memories cued to familiar music contained greater use of positive, and lower use of
negative words than those cued in silence in a population with Alzheimer’s Disease. In a
healthy young adult population, Zator and Katz (2017) found no evidence for greater use
of positive words used to describe events cued to popular music relative to those cued to
words, but they did find a lower use of negative words compared to memories cued to
words directly referencing a past life-time period. We conclude there is some evidence of
less negative emotion in those memories cued to popular music, and, when observed, is
an effect seen both in clinical and healthy populations. We examine this further in Study

2 as a function of participant experience and interaction with a cue.

1.3 Music-cued autobiographical memory studies

1.3.1 Music and emotion: Classical music

Although it has long been acknowledged that music can convey emotions both in
participant-reported (e.g. Juslin et al., 2008) and neuro-biological studies (e.g. see
Koelsch, 2010 for review), this claim is almost entirely based on using instrumental,
often classical, music to induce emotions experimentally (e.g. Schulkind & Woldorf,
2005; Sheldon & Donahue, 2017). Normed catalogues of classical music exist for this
purpose (e.g. Vieillard, Peretz, Gosselin, Khalfa, Gagnon, & Bouchard, 2008 as used and
cited in Sheldon & Donahue, 2017), though to our knowledge, no such experimentally-
derived catalogue exists for popular music. Study 1 provides this database, including not

only information on emotional experience of popular music songs, but additional



information (e.g. knowledge, familiarity, etc.) of potential interest to popular music

researchers. Relevant experimental studies are described next.

Schulkind and Woldorf (2005) had both young and old adults recall AMs to classical
music normed on emotional valence (negative or positive) and arousal (high or low;
again, analogous to our “intensity” measure). Schulkind and Woldorf found a congruency
effect only for cue valence. Additionally, they found that cue valence influenced many
aspects of the recalled memories, concluding that valence, not arousal was the main AM
organizational factor of emotion. Cues experienced positively led to quicker recall, and
specifically, were more likely to lead to highly arousing memories compared to negative
cues. They did however, find that highly arousing cues evoked memory events more

quickly than low arousal cues.

Similarly, Sheldon and Donahue (2017) presented undergraduate students with novel
classical music cues normed on emotional valence (positive and negative) and emotional
arousal (high and low). The frequency with which each type of song evoked a memory
was compared to the type of memories produced. Like Schulkind and Woldorf (2005),
Sheldon and Donahue found support for memories congruent only in valence, but not in
arousal, concluding that valence is a stronger direct emotion-congruency retrieval factor.
Contrary to Schulkind and Woldorf (2005), Sheldon and Donahue (2017) found that
arousal affected many measured memory qualities. High arousal cues led to memories
rated lower on saliency measures: vividness and uniqueness (a measure of how common
the type of event had occurred in their life), while valence did not affect any saliency
qualities. Sheldon and Donahue also found that both high arousal and positive cues led to
more socially-rated memories. They conclude that, like Schulkind and Woldorf (2005),
valence is a stronger factor in retrieval of emotionally similar memories. They also
conclude that arousal and valence are associated with non-emotional memory qualities,
and arousal with saliency specifically. As in Schulkind and Woldorf (2005), Sheldon and
Donahue also found that positive and highly arousing cues evoked memories quickly,

suggesting that these cue qualities may lead to more direct access to AMs.
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Though we see clear effects of emotional aspects of classical music cues in the above
studies, participants tend to be less familiar with this genre than with popular music
(Song et al., 2016). Further, both Schulkind and Woldorf (2005) and Sheldon and

Donahue (2017) used classical music that was purposely novel to the participants tested.

The use of popular music permits one to extend the understanding of the effects of music
on AMs from that based on classical music in several ways. The first is familiarity with a
cue. The unfamiliarity of the music employed in the studies cited above might have
obscured the importance of cue familiarity in evoking AMs. As such, use of more
familiar musical cues, in this case popular music, could provide insights into the role of
musical familiarity and AM. Thus, the effect of music familiarity requires examination,
and will be a factor studied in this thesis. Second, for most people, popular music is
experienced in day-to-day situations and as such might acquire personal relevance to a
greater degree than found with classical music. Music tastes differ and reactions to music
are quite idiosyncratic (to anticipate slightly we find large individual differences in Study
1). It should be noted that both studies described above were unable to examine
individual variability in the personal relevance of their music cues because of the
limitation of the normed data they employed. In Study 2 of this thesis, we will examine
the individualized personal relevance of the music cues by choosing from the Study 1
database, music with sufficient variability that subjective reports on the relevance of a
cue to the individual can be assessed. We will then examine the role that personal
relevance plays in the memories produced, examining, for instance, whether especially

salient and emotional memories obtain with highly relevant music.

1.3.2  Popular music and autobiographical memory

Despite the prevalence of popular music throughout recent history, research into its role
in autobiographical memory began only two decades ago. Before this, popular music was
used to examine long-term memory ability, with researchers looking at participants’
memory for aspects of the music (e.g. title, artist, lyrics, thythm, and year of popularity,
see Bartlett & Snelus, 1980; Schulkind, 1999; Schulkind, Hennis, & Rubin, 1999). This
literature demonstrated that individuals can successfully retain knowledge (e.g. title) and

rhythmic information about songs from across their lifespan, and that (rather intuitively)
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familiarity with a cue was associated with such information (Bartlett & Snelus, 1980;

Schulkind, 1999).

In Study 1 we will provide data on identifying attributes of popular music songs (e.g.
title) in a sample of young adults using music that covers their entire lifetime, to contact
this earlier literature with an aim of providing information for use by other researchers.
Study 1 should thus be useful in item selection for future research in which memory is
cued by popular music. To date, there is a limited literature examining the nature of
autobiographical memories elicited by popular musical cues (e.g. Belfi et al., 2016; Cady
et al., 2008; Janata et al., 2007), though two distinct threads of research have emerged.
The second thread, the study of popular music cueing in healthy populations will be

discussed in more detail as it is the focus of Study 2.

The first thread of AM-popular music research is the use of popular music to study AM
deficiencies in clinical populations. The bulk of this research samples participants with
Alzheimer’s Disease. Several studies find support for improvement of AM deficits in the
presence of music (e.g. enhanced recall overall, AM specificity, etc., see Foster &
Valentine, 1998; El Haj, Antoine, Nandrino, Gély-Nargeot, & Raffard, 2015; El Haj,
Fasotti, & Allain, 2012; El Haj, Postal, & Allain, 2012). Some effects are greater for
music chosen by the participant based on familiarity or importance (e.g. El Haj et al.,
2015; El Haj, Fasotti, & Allain, 2012; El Haj, Postal, & Allain, 2012). The role of
personal relevance of the music will be examined here with a sample of young healthy

individuals in Study 2.

The second thread refers to the use of popular music cueing in healthy populations. Most
of this work is behavioural though there is the odd brain imaging study (e.g. Ford, Addis,
& Giovanello, 2011; Janata, 2009). We situate the research to-be-reported in the
behavioural tradition. Platz, Kopiez, Hasselhorn, and Wolf (2015) discovered that
popular music evokes memories in a fashion similar to that found with other cue methods
employed. They find, for instance, a reminiscence bump such that the frequency of
evoked memories peak around young adulthood. In contrast to focusing on similarities to

traditional memory retrieval literature, many popular music cueing studies (e.g. Belfi et
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al., 2016; Cady et al., 2008; Zator & Katz, 2017) explore unique aspects of these

memories. This literature is reviewed below.

One of the earliest studies of popular music-cued memories by Janata, Tomic, and
Rakowski (2007) found low evocation of AMs (successful in only about 30% of
presented cues) using experimenter-selected Top 40-style music. Familiarity and
emotional significance (especially positivity) of the cue was related to higher recall
(Janata et al., 2007). Janata et al. also found that the most common emotions reported
when listening to a song that evoked a memory were: “happiness”, “youthful”, and

“nostalgic”.

In recent years, the study of popular music-cued memories has evolved to compare events
cued to popular music to other methods of cueing. For example, Cady, Harris, and
Knappenberger (2008) examined popular music-cued memories relative to music-related
cues of other modalities (i.e. visual album cover, typed lyrics) over childhood and
adolescent periods. In contrast to Janata et al. (2007), Cady et al. (2008) had participants
select cues from a pre-piloted list. They found no evidence for especially different
memories cued to music (i.e. specificity, emotionality, vividness). Unfortunately, this
study is marred in several ways: although they did include a control condition, they noted
a limitation in the chronological presentation of the cues. Additionally, participants pre-
selected music cues based on a strong positive memory, which limited the research to

positive memories and also confounded the AM retrieval process.

More recently, Zator and Katz (2017) compared how AMs cued to popular music were
described relative to AMs cued by more traditional word-cueing methods. Zator and Katz
employed cues targeting three past lifetime periods (similar to Cady et al., 2008), using
words to both directly and indirectly target pertinent life-time periods. Music-cued
memories were described with more perceptual and embodiment-related words, and with
less use of cognitive and words related to seeing, than those cued to one or both types of
words (Zator & Katz, 2017). No relevant differences in affective words or effects of
lifetime period were found. Zator and Katz attributed these effects to sensory cue-

appropriate embodied effects, less use of cognition in popular music cueing, and at least
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no evidence that hypothesized emotional effects of music-cueing seep into the

descriptions of recalled events.

In recognition of music’s ability to evoke emotions, Belfi, Karlan, and Tranel (2016)
compared memory event descriptions cued to popular music to those cued to familiar
faces (e.g. politicians) from the same time period as the musical cues, in an adult sample
(M = 55.1 years old), concluding that popular music evokes more vivid memories. In
contrast to a subjective rating of vividness, Belfi et al. examined memory descriptions for
internal details (i.e. those that reference central events and re-experiencing) and external
details (i.e. those that reference details unrelated to central events) of the event. They also
focused on one subtype of internal details, perceptual details, which refers to sensory
aspects of the memory and are thought to correlate with vividness of re-experiencing.
Belfi et al. found that memory descriptions evoked to popular music contained both a
greater ratio of internal to overall details and more perceptual details, whereas those
evoked to faces contained more of the less relevant external details. Noted here is the
similar finding to Zator and Katz (2017) of greater perceptual detail in music-cued
memories versus those cued to words. We investigate in Study 2 whether perceptual
features are especially associated with music-cued memories, both as measured by
objective analysis of the memory report, and by subjective measures (such as rated

vividness).

In Study 2, similar to Sheldon and Donahue (2017)’s examination of emotional aspects of
an AM cue, rather than only exploring simply the nature of the memory events or
comparing music-cued memories to those evoked by other cue methods, the main aims of
this thesis are instead on understanding facets of the cue itself and the relation of these
facets to the characteristics of the memories produced. We offer a few novel aspects.
First, we examine cue effects both objectively (as in Zator & Katz, 2017) and
subjectively (as in Sheldon & Donahue, 2017). Second, we also compare the effects of
popular music to a no-music control cue, to see if there are aspects of one’s AMs found
with AMs induced musically not found when induced non-musically. In Zator and Katz
(2017) differences were relative to word cues, and in Belfi et al. (2016) relative to facial

cues. That is, it is unclear in these studies whether observed differences are due to the
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presence of music or the presence of the word cue or facial cue. In Sheldon and Donahue
(2017), no comparison cue was examined and hence there is no baseline with which to
compare any unique aspects of the AMs produced. Here we opt for an unrestricted
control condition in which upon a neutral cue (onset of a blank screen) participants are
asked to provide a specific AM as a means of examining AMs especially induced by

popular music.

Finally, a related paper has some relevance to the current study. Michels-Ratiff and Ennis
(2016) studied which aspects of popular music cues evoked a nostalgic listening
experience in young adults (M = 23 years old). Using multiple regression, Michels-Ratliff
and Ennis found that participant ratings of familiarity, meaning, positive affect, and the
extent to which a participant felt an AM connection to the song, most significantly
predicted a nostalgic response to the song. Negative affect, how much a participant liked
the song, and how emotionally arousing the song was experienced, were less associated
with reported nostalgia. The current study uses similar methodology to predict aspects of

a recalled memory evoked to popular music, rather than nostalgic listening experience.

1.4 Summary of purpose of thesis

This thesis aims to address two gaps in the literature. First, we will address a lacuna in
the literature and, in Study 1, create a database of popular music. We envision this
database will be of use for the research community. For this thesis, selected stimuli from
this database will be used in Study 2 to examine whether AMs cued to popular music are
especially emotional and which (if any) aspects of the music cue affect the AMs
produced. Specifically, the possible effects of music cue valence, music cue emotional

intensity, and personal relevance of the music cue will be studied.
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Chapter 2
2  Study 1

As noted in the general introduction, there is no standard method to choosing appropriate
music-cueing stimuli. This lack of standardization has been variously addressed in the
extant literature by choosing music cues chosen as relevant to the participant (Cady et al.,
2008; to some extent, Michels-Ratliff & Ennis, 2016) or chosen by the experimenter
assuming they should be known to most of their test sample (e.g. Janata et al., 2007;

Zator & Katz, 2017).

Unique advantages and disadvantages are present when choosing to use either
participant- or experimenter-selected stimuli. Participant-selected cues (e.g. Cady et al.,
2008) ensure that the popular music is familiar and important to the participants (factors
associated with enhanced recall, e.g. El Haj et al., 2015; El Haj, Fasotti, & Allain, 2012;
El Haj, Postal, & Allain, 2012; Janata et al., 2007), but with such cues, AM recall is non-
spontaneous and potentially confounded with expectations. In contrast, experimenter-
selected cues offer this missing spontaneity but, given that popular music exposure and
preference is so varied in individuals, do so potentially at the expense of individual

variability in familiarity and personal relevance.

Experimenter-selected stimuli are usually chosen from mainstream Billboard Top charts
as this source is assumed to offer greater chance of familiarity for a larger audience (e.g.
Belfi et al., 2016; Janata et al., 2007; Zator & Katz, 2017). However, this method is not
consistent in evoking a high number of AMs, with reports ranging from AMs evoked to
only approximately 30% of experimenter-chosen cues (e.g. Belfi et al., 2016; Janata et
al., 2007) to nearly 100% of cues (Zator & Katz, 2017). Recently, in recognition of the
limitations of this method, online musical services have been used to select stimuli based

on specific factors. For example, in studying if emotions can be both conveyed and

evoked, Song et al. (2016) selected songs based on user emotion tags on the Last.FM'

1
Online service can be found at: https://www.last.fm
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online music service. The most promising use of online databases has been Michels-
Ratliff and Ennis’s (2016) use of Pandoraz, an online service that uses participant-
selected songs to generate a selection of songs that are similar (e.g. in genre and theme),
an advance that, unfortunately, does not maximize personal familiarity. While these
online services may provide a benefit above simply using Billboard charts, these methods

have not been rigorously tested.

In response to this literature gap, Study 1 provides a large database that experimentally
marries the strengths of the experimenter- and participant-chosen approaches through a
large-scale norming study of Top 40 music from the past 20 years (as in experimenter-
based approaches) but assesses in addition, factors important in the participant-based
approach (e.g. by measuring qualities such as emotional valence and personal relevance).
Thus, the database can help guide choice of popular music from archival sources

containing information about individual variability.

Given the need for a database of popular music cueing stimuli, a large-scale study of 149
popular music songs was conducted. Several variables that may be of interest to future
researchers were examined via Likert scale: emotional valence, emotional intensity,
negative emotion, positive emotion, relevance, familiarity, and enjoyment. Text-box
questions about knowledge of the music information (e.g. title, as seen in studies such as

Schulkind, Hennis, & Rubin, 1999) were also surveyed.

2.1 Method

Recall the aim of this study was to create a database of popular music stimuli for use in

Study 2 and in future research.
211 Participants

Two hundred and forty-seven participants (145 female) were recruited and tested from

the University of Western Ontario psychology undergraduate participant pool. Each

2
Online service can be found at: https://www.pandora.com/
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participant received a one-hour credit in compensation for his or her participation. The
mean age of participants was 18.59 years (SD = 0.88). One participant did not report their

age.

Participants were asked to provide their age, gender, and first language before the
experiment (see Appendix A). Only participants aged 18 to 25 years old were eligible to
participate. Given that the aim of this study was to create a database of stimuli for future
study of memories cued by music (e.g. to target specific lifetime periods from an
individual’s past), this age range was chosen so that for each participant, music cues were
from well-matched time periods and so that across participants, approximately the same
amount of time had gone by since these ages. Additionally, only participants raised in
North America in an area that would have exposed participants to popular music at the
time it was popular, could participate. This criterion ensured that the music could have
been experienced at the time it was originally popular and was also motivated by the goal
to use the songs as cueing stimuli to target past life periods. Finally, only participants
without a diagnosed hearing disability could participate. No participants were excluded

from analyses based on these criteria.

Each participant was assigned to one of six song lists (as described below). Participants
were tested individually in lab rooms in the psychology department at the University of

Western Ontario from February to April 2016.

21.2 Materials

21.21 Musical cues

Given a lack of database for popular music-cueing, a large sample of popular music
songs from the years of 1996-2015 was selected for norming (see Appendix B for a list of
the songs employed). From the Billboard charts for the years 1996-2015, 7 or 8 songs

were chosen for the study, creating a database of 149 songs total.> As noted above, the

15 songs per year were first chosen. Care was taken to select songs for genre, gender, and artist variety. These lists
were narrowed down to 7 or 8 per year with the intention of selecting 150 unique songs total. In addition to the
Billboard charts, songs associated with popular culture phenomena from the past of our participants were also included
(e.g. High School Musical). Due to a regrettable error in list construction, 151 songs were selected, including 2 songs
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primary aim was to provide a database for use in cueing autobiographical memories. A
secondary aim was to permit the creation of a database for future use by researchers
interested in popular music more generally. The reported analyses below address both

aims.

The stimuli were selected from the Billboard Top 100 charts for the years of interest
(1996-2015). Additional criteria were employed to ensure diversity in music selection
and acknowledge the increasing presence of technology: YouTube view counts, iTunes
top sellers for each year (when available), and varying genres. According to the fair use
of commercial properties and sections 29, 29.1, and 29.2 of the Copyright Act of Canada,
commercial music may be used for research and education purposes. Consistent with the
Copyright Act and the archival literature (e.g. Janata, 2009), the song clips presented to
participants were 30 seconds or less in length and created from the iTunes preview track
available for customer listening without purchase. To achieve the highest likelihood of
being recognized, the chorus of each song was used. This portion of the song is
commonly repeated. The song clips presented to participants from all songs containing
explicit vulgar content were created using the “clean” iTunes version, eliminating such

language.

213 Procedure

The computer-based task was run using E-prime software (Schneider, Eschman, &
Zuccolotto, 2002). Six song lists were created, each with 24 to 27 song clips. A separate

program was constructed for each list. Upon arrival to the lab, participants reviewed the

appearing on two song lists. Thus, only 149 total songs were surveyed and two of our song lists are imbalanced in
number of tracks. The years 1996 to 2015 were assigned numbers from 1 to 20. To determine which years would have
8 tracks, a Random Number Generator was used (https://www.random.org) to generate 10 numbers from 1 (1996) to 20
(2015). The years corresponding to the 10 randomly selected numbers were assigned 8 songs for the stimuli list. The
remaining 10 calendar years were assigned 7 tracks total. To determine which of the pre-selected 15 songs per year
would be on the final stimuli list, the songs were numbered from 1 to 15. Then, the same random number generator was
used to generate 7 or 8 (depending on how many tracks were to be eliminated, see above) numbers from 1 to 15. Tracks
corresponding to the randomly selected numbers were eliminated from the lists, leaving either 7 or 8 tracks per list (151
total). This process left “Hey Ya!” by Outkast and “Apologize” by One Republic on 2 song lists. The total 151 songs
were divided into 6 song lists (including the two repeated songs), to which each of the participants were randomly
assigned. Within each song list, either 1 or 2 songs were randomly selected from each year for 24 to 27 songs per list. A
random number generator was used to determine which years would be represented twice within each song list.
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Letter of Information, were provided with the opportunity to ask questions, and provided
an informed consent form to read and complete. Upon completion of study documents,

participants were randomly assigned to one of the song lists. Each song clip was rated by

38 to 85 participants.4 Demographic information for each list is presented in Table 1.

Table 1. Study 1: Group demographics.

Song List N Mean Age (Years) Gender Split
1 (25 songs) 40 18.60 (0.96) 24 female
2 (25 songs) 41 18.73 (1.07) 22 female
3 (24 songs) 41 18.37 (0.66) 28 female
4 (25 songs) 45 18.67 (0.80) 22 female
5 (25 songs) 41 18.58 (1.01) 28 female
6 (27 songs) 39 18.56 (0.72) 21 female

Note. Age standard deviations provided in brackets.

Participants were seated individually in front of a computer and keyboard in separate
laboratory testing rooms. Participants were instructed to follow all instructions on the
screen and ask for clarification as necessary throughout the experiment. Prior to listening
to the musical clips, participants completed demographic questions, which were followed
by visually presented instructions in which each participant was told they would listen to
short clips of 24 to 27 songs (see Appendix C for song lists) and answer a few questions
about their knowledge (e.g. title) and experience of the song (e.g. familiarity, personal
relevance). Participants were then presented two practice tasks where they listened to two
musical cues (“Say Something” by the musical group A Great Big World featuring
Christina Aguilera and “Wake Me Up” by Avicii), and completed a practice question.

After the practice task, participants were provided the opportunity to ask questions with a
prompt on screen before continuing onto the experimental task. For each of the musical

(3 334

clips, participants first saw a fixation (“*”) point in the center of the computer screen
followed by the 30-second musical clip. Participants were instructed to listen to the entire
clip after which they were asked to press the space bar to continue onto the questions.

The full list of questions is provided in Table 2 below. Similar questions were addressed

4 . .
Most song clips were rated by 39 to 45 participants. Two song clips were rated by two groups.
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in various previous work on popular music and AM (Bartlett & Snelus, 1980; Schulkind
et al., 1999; Ford, Rubin, & Gianovello, 2016; Platz, Kopiez, Hasselhorn, & Wolf, 2015).
Some of these questions were presented in a 9-point Likert scale format (e.g. familiarity),
and some were answered in a text box (typed, e.g. artist of song, emotional response
elaboration). For the text box questions, participants pressed the space bar to open a text
box. Participants then typed their response in the box, and pressed enter when they were
finished, which moved the program onto the next question. For Likert-scale questions,
the numbers at the top of the keyboard were used to input an answer and the response “0”
was offered for “not sure or prefer not to answer” when applicable. When all questions
were answered for each song, the program advanced to the next song. Within each
program, the songs were presented by E-prime randomly one at a time. At the end of
presentation of all songs, participants were asked whether any songs evoked a nostalgic
response. A definition of nostalgia was provided and participants were asked to briefly

describe any songs that may have evoked this response.

2.2 Results and discussion

Recall that the major aim of the study was to identify items to use in cueing
autobiographical memories (AMs) with short clips of popular music. To provide context
to meet this aim, some demographic variables will be presented first followed by analyses

of the memory-relevant variables.

221 Demographic questions

2.2.1.1 Listening habits and preferences of young adults

Participants were asked about how they typically access music and their genre
preferences. Both questions were open-ended with participants free to list multiple
responses; some participants did not provide an answer. Moreover, participants were not
required to rank responses in order of preference. All answers were categorized. The
number of participants endorsing a specific response was tallied and then averaged based
on the number of participants providing a response for the given question. Tabulated

responses are depicted in Table 3.
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Appendix P: Study 2 Ethics Approval
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