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Dear Colleagues,

I hope you are having a won-
derful summer—one that is 
giving you some time to rest 
and “recharge” in preparation 
for a new academic year. This 

has been a busy and productive biennium for the members of the 
Affective Response SRIG (AR-SRIG), and I hope you enjoy read-
ing this newsletter as you learn about some of the recent develop-
ments in the AR-SRIG. 

In this newsletter, you will find three excellent feature articles 
written by our colleagues. Matthew Williams (University of 
Arizona) has written a wonderful article describing young people’s 
listening behaviors, which provides new information for affective 
response researchers about how young people engage with music. 
Hyesoo Yoo (Virginia Tech University) tells us about implicit and 
explicit attitudes and how a world music curriculum might affect 
students’ attitudes toward anti-different-skin prejudice. Robert 
Clark (Vanderbilt University), drawing upon information theory 
and the work of Leonard B. Meyer, explains how uncertainty plays 
a pivotal role in affective response. 

These feature articles represent some of the exemplary work of our 
colleagues in affective response. In addition to these articles, you 
will find a bibliography of research in this newsletter, which high-
lights some of the recent and ongoing research related to affective 

response. As I review the bibliography, I am struck by both the 
breadth and quality of research that our colleagues are doing in 
this important area.

I would like to thank Amanda Schlegel, immediate past chair of 
the AR-SRIG, for her kind assistance as I began my term as chair 
of this group, and I am grateful for her positive spirit and her will-
ingness to continue helping with the work of this SRIG. I would 
also like to thank Michael Hewitt (SRME SRIG Liaison) and 
Deborah Confredo (Chair, SRME Executive Committee) for their 
leadership and support of the AR-SRIG over the past year. 

Finally, thanks to you all for your continued work in affective 
response. I hope you will plan on submitting your work to be 
considered for presentation at our next NAfME gathering in 
Orlando in 2020. Until then, best wishes to you as we approach a 
new academic year!

Sincerely yours,

D. Gregory Springer
Chair, AR-SRIG
Assistant Professor of Music Education
Florida State University
dgspringer@fsu.edu
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Greetings from Columbia, South Carolina! As the former chair of this 
group, I want to express my most sincere appreciation to the new chair, 
Greg Springer, for the invitation to share a few thoughts with this member-
ship. I thank him for his leadership, scholarship, and most importantly, his 
sincere collaborative friendship. 

In the most recent SRIG newsletters, I have tried to express my intense be-
lief that affective response should be a common outcome across experiences 
where music is taught, performed, experienced, and consumed by willing 
music makers. I have posited that five of Merriam’s (1964) ten functions 
and uses of music emphasize affect and that perhaps this implies a human 
need for affect. Consider also that responding is among the four artistic 
processes that comprise our National Core Music Standards. 

As a music teacher educator, music lover, performer, conductor, and 
researcher, I continue to crave experiences that elicit these strong responses. Hearing Caroline Shaw’s Partita for 8 Voices 
performed by Roomful of Teeth was among the most responsive experiences I have had. I pondered why it was that this 
piece created such an intense reaction. Likely, it is a fascination with timbre, meter, texture, and pitch that permeates my 
listening and research. As I contemplated this reaction to the Shaw partita, I began to peruse Aaron Copland’s (2009) 
chapter titled “How We Listen,” in which he discusses planes of music listening. Also, I examined “The Illiterate Listener” 
in Henjkan Honing’s text, Musical Cognition. Both authors discuss approaches to listening, and while their theses and inter-
actions with music differ, I do think there is value in remembering how much our music teaching, performing, and research 
involves listening and making sense of the complex acoustical “scenes” in which we become immersed. Perhaps in addition 
to affective responses, another basal outcome of musical experiences is separating signal from noise and being able to notice 
subtle nuances that have extraordinary affective and informative meaning. Maybe musical experiences and teachers have the 
potential to modify our ability to respond, to feel, and to notice nuance. 

I continue to believe that this SRIG and the research it champions lies at the heart of our pedagogy, philosophy, and 
advocacy. I anxiously await the work that is highlighted in this newsletter and remain dedicated to efforts that involve more 
people in responding, feeling, and noticing music.

My very best to you, 

Amanda L. Schlegel 
Past Chair, AR-SRIG
Assistant Professor of Music Education 
The University of South Carolina 
aschlegel@mozart.sc.edu

A Message from the Past-Chair
Amanda L. Schlegel
The University of South Carolina
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Music Listening Behaviors
By Matthew Williams

The means through which people listen to music and the amount 
of time spent listening are under-developed aspects of the music 
research base. This is especially true given the change in listening 
technology and software just over the past decade. For music 
educators at all levels, a better understanding of the specific media 
utilized and the amount of time using that media may provide 
relevant information that has implications for the classroom. This 
brief article is intended to provide a cursory look at recent research 
that has explored the question of these listening behaviors.

Most recently, Williams, Geringer, and Brittin (2019) explored 
both media used to listen and the amount of time spent listening 
to music of middle and high school attendees at a summer music 
camp. The most frequently used method was their phones or MP3 
players, followed by websites/streaming. Surprisingly, listening via 
the car radio was nearly as popular, used more than computers/
tablets and much more than CDs or vinyl. The students report-
ed listening an average of 3.71 hours per day outside of school, 
though the large standard deviation (2.92 hours) and range (15 
minutes to 12 or more hours) highlights the individual nature of 
this question. The authors also found that high school students 
listened more than middle school students.

These findings largely corroborate similar research undertaken 
by Greasley and Lamont (2011) using an experience sampling 
methodology with undergraduate students. The researchers 
found that, on average, undergraduate students listened to music 
approximately eighteen hours a week. Again, however, a large 
standard deviation (just over nine hours) indicated a wide variance 
in listening times. Of the reported music episodes, participants 
were using their computer 39% of the time. Stereo systems were 
reported 18% of the time, followed by the radio at 12%. Car 
stereo was being used 8% of the time. While the specific media 
do not align with the findings of Williams, Geringer, and Brittin, 
the differences may be explained by the older participants used by 
Greasley and Lamont. As students age and have more expendable 
income, it is possible that students adapt and listen via the most 
accessible technology, whether it be a cellphone, laptop computer, 
or stereo system.

More recently, Krause, North, 
and Hewitt (2015) explored 
similar issues with a more inclu-
sive participant pool (mean age 
= 32.7 years, SD = 14.6 years). 
Interestingly, the radio was the 
most used device (26.7% of the 
time) followed by mobile MP3 player (13.4%) and computer 
(10.7%). However, when separated by age, the researchers found 
that younger participants gravitated toward MP3 players and 
cellphones, while older participants still used CDs. Nearly 75% 
of participants indicated that they listened to music for more than 
one hour each day. These trends were supported by a later study 
(Krause & North, 2016) that found nearly 34% of participants 
preferred a mobile listening device, followed by desktop computer 
(33%) and via the Internet (15%). Similar to the 2015 study, 
Krause and North (2016) did find the combined rate of CDs, 
cassette tapes, and records to be competitive with other forms of 
listening (15%), although again this might be attributed to a wide 
range of participant ages (M = 27.15, SD not reported). 

While the listening media options are not consistent from study 
to study, the trend towards more portable, personalized listen-
ing technology seems clear. Differences in listening technology 
attributable to age also seem to be consistent. The media through 
which a middle school student listens to music is likely to differ 
from those used by a college student and by an older adult. It may 
be helpful for educators to be aware of these differences. The re-
searchers also demonstrated the prevalent nature of music listening 
in participant’s lives. While the mean numbers of listening hours 
were relatively high, wide variances in responses indicated that this 
is also individualized. As music educators interact with their stu-
dents and plan curricula, this overview of recent research regarding 
music listening behaviors may be helpful to better understand 
their students’ musical lives outside of the classroom.

Matthew Williams holds the position of Assistant Professor of Music Educa-
tion at the University of Arizona where he teaches courses in undergraduate 
and graduate music education, supervises graduate research, and conducts the 
Outreach Honor Band and Tucson New Horizons Band. 
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Assessment of Implicit and 
Explicit Attitudes By Hyesoo Yoo

Teaching culturally diverse musics has become greatly important 
because of the increasing diversity within classrooms. Given the 
importance of teaching culturally diverse musics, music teachers 
have integrated world music lessons into their music curriculum. 
Additionally, numerous scholars have examined three domains of 
students’ learning outcomes of world music education: skill, affect, 
and knowledge (McMillian, 2004). Among these three domains, 
the majority of empirical studies have focused on affect. Within af-
fect domain, preference is the most frequently examined construct 
(Fung & Gromko, 2001; Sangmi & Hyesoo, 2016a; Shehan, 1984, 
1985, McKoy, 2004; VanAlstine & Holmes, 2016), followed by 
attitude (DeCesare, 1972; Edwards, 1994; Pembrook & Robinson, 
1997), and cultural perception (Decaney, Macede, & Pye, 2011; 
Pembrook & Robinson, 1997; VanAlstine & Holmes, 2016). 

The assessment tools employed in these studies include adjective 
checklists, open-ended questions, semantic differentials, and dif-
ferent types of rating scales. With the use of these assessment tools, 
the researchers examined participants’ explicit attitude toward or 
preference for target concept. However, they could not discover 
participant’s implicit attitude or preference. An explicit attitude is 
when people consciously think about and report their attitudes. 
For example, one could say that both men and women are equally 
good at science when consciously thinking about it. An implicit 
attitude is one that is relatively inaccessible to conscious awareness 
and/or control. For instance, one could tell someone that men 
and women are equally good at science; however, it is possible 
that one associates science more strongly with men without being 
consciously aware of it. In this case we would say that one has an 
implicit attitude for the science and men stereotype. 

Since both explicit and implicit evaluation are significant, I would 
like to recommend implicit analysis as another potentially valuable 
assessment tool for examining a person’s attitude. The Implicit 
Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998) 
was developed to assess the strength of a person’s automatic associ-
ation between target categories and attributes in their minds. The 
IAT assesses the relative strength of associations between target 
categories (e.g., black and white people, elderly and young) and 
attributes (e.g., positive/negative, good/bad). Categories can repre-
sent any grouping, such as insects and flowers, elderly and young, 
or men and women. The attribute dimensions can be varied in 
many ways such as labeling good/bad, pleasant/unpleasant, or 
positive/negative. 

In the IAT, participants are asked 
to rapidly classify stimulus items 
(photos or words) using two keys 
(E or I) on a computer keyboard. 
There are two conditions. For 
example, in the first condition, 
young people faces and positive attributes must be categorized us-
ing the left-hand response key E, and old people faces and negative 
attributes must be categorized using the right-hand response key 
I. In the second condition, the response pairing is reversed: young 
people faces and negative attributes must be categorized using the 
left-hand key (E) and old people faces and positive attributes must 
be categorized using the right-hand key (I). 

The assumption regarding the IAT is that a response will be 
faster if the stimuli items (faces or attributes) “sharing” the same 
response key (E or I) are associated in the participant’s mind (e.g., 
old people = negative attributes) than if they are not associated 
in the participant’s mind (e.g., old people ≠ negative attributes). 
In other words, people are expected to respond faster, on average, 
when young people faces and positive attributes share the same 
response key (E or I), and old people faces and negative attributes 
share the same response key, as compared to the stage in which 
young people faces and negative attributes share the same response 
key, and old people faces and positive attributes share the same 
response key. 

The IAT score is based on how long it takes a person, on average, 
to classify stimulus items using two keys (E or I) on a computer 
keyboard. We would say that one has an implicit attitude toward 
young people compared to old people if participants respond faster 
when young people faces + positive attributes/ old people faces 
+ negative attributes are paired together compared to when old 
people faces + positive attributes/ young people faces + negative 
attributes are paired together. Using the IAT, researchers were able 
to measure individuals’ implicit attitude, and it has been utilized 
extensively in social psychology research because of its ease of 
administration and interpretation (Knoll, 2013; Ogunnaike, Dun-
ham, & Banaji, 2010; Westgate, Riskind, & Nosek, 2015). Music 
education is becoming interested in examining a person’s implicit 
attitude (Neto, Pinto, & Mullet, 2016). 
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One of my ongoing projects is to examine participants’ both 
implicit and explicit attitudes toward anti-different-skin prejudice, 
which I look forward to reporting in the future. In particular, the 
aim of the study is to assess the impact of a world music pro-
gram on American students’ anti-different-skin prejudice. The 
participants in the experimental group will receive a 6-month 
world music program, whereas those in the control group will be 
exposed to the usual music program. It is hypothesized that in the 
experimental group, both implicit and explicit attitudes toward 
anti-different-skin prejudice would be lower at the end of the 
treatment sessions than at the beginning. Additionally, they would 
still be lower six months after its completion. 

Personal experience might alter the magnitude of associations be-
tween the target categories and attributes or stereotypes, and those 
associations influence one’s judgement and behaviors. The IAT 
provides evidence of the usefulness of the assessment tool in order 
to understand implicit social cognition.
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gy, and lifelong music learning.
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The Role of Uncertainty in 
Affective Response By Robert Clark

A signature mark of the genius behind Leonard B. Meyer’s contri-
butions to musical aesthetics lies in his absolute expressionism: that 
meaning can be found in the relationship between musical structure 
and affective response (Meyer, 1956). In his works Emotion and Mean-
ing in Music (1956), The Rhythmic Structure of Music (1960), Music, 
the Arts, and Ideas (1967), Explaining Music (1978), and Style and 
Music (1989), he takes on the questions of musical meaning and value, 
among others, through the absolute-expressionist lens. In doing so, his 
attempts to develop metaphysical constructs of affective response be-
came a polymathic quest that continues to fascinate those in our field. 
His work and that of others he inspired has included inquiries based 
in music theory, history (culture, music, etc.), psychology, acoustics, 
cognitive neuroscience, probability, and philosophy.

Regarding musical meaning, Meyer presents a “deviation thesis” as 
one construct in the metaphysics of affective response to music. This 
theory states that a deviation—a departure from norms, from what is 
expected, or a violation of expectations—may be the cause of affective 
response. The listener’s uncertainty about how, when, or if ever a 
resolution will occur is at the center of the theory. Information Theory 
uses the term entropy to describe the value of surprise, or uncertainty, 
in data (Abdallah & Plumbley, 2009; Meyer, 1967; Shannon, 1948; 
Vajapayem, 2014). Shannon (1948) defines entropy as a measure of 
the amount of choice or the amount of randomness in the selection of 
an event. When more choices or randomness seem to be present in a 
stimulus, Information Theory assumes that the perceiver is experienc-
ing heightened levels of uncertainty. Joseph Youngblood (1958) de-
scribes musical entroy as “…the freedom of choice which a composer 
has in working with his materials or the degree of uncertainty which a 
listener feels in responding to the results of a composer’s tonal choices” 
(p. 25). Building upon the idea of a relationship between composer 
freedom and the listener’s felt uncertainty, Meyer recognizes the pur-
poseful employment of uncertainty in music by which composers and 
performers “…combat the tendency toward the tedium of maximum 
certainty through…designed uncertainty” (p. 15). For Meyer’s abso-
lute-expressionism, it was “designed uncertainty,” built into the music, 
which played a crucial role in affective response.

Madsen, Brittin, and Capperella-Sheldon (1993) examined the affec-
tive response of participants listening to Act I of Giacomo Puccini’s 
La Bohéme via continuous data collection (CRDI). In doing so, an 
affective “footprint” was developed of “peak” and “valley” moments 
across participants. This footprint provided an overall impression of 
the affective response provoked by the music from the participants, 
an example of “empiricism of aesthetic value” rooted in an internalist 
theory of aesthetics (Beardsley, 1982). A Meyerian analysis of these 
data would likely take on an externalist viewpoint, asking whether 

the musical events functioning 
as “designed uncertainty” acted 
as a “causal nexus” for affective 
response (Meyer, 1956, p. 265). 
An attempt of such an analysis 
was made, employing the tenet of 
entropy from Information Theory 
(Shannon, 1948). The goal of this analysis was to determine whether 
an “entropic signature” (Dannenberg, Thom, & Watson, 1997) might 
be detected in the musical structure, and whether agreement exists 
between the aesthetic footprint generated by Madsen et. al (1993) and 
the entropic signature of Act I of La Bohéme. 

This analysis began with the assumption that musical events unfold 
dynamically and consist of processes “hidden” or “unknown” to the lis-
tener. As such, precedents exist for “human-derived entropy” in which 
subjects create an entropy profile through analysis of the printed music 
(Abdallah & Plumbley, 2009; Chan & Hsiao, 2016; Krumhansl, 
1996; Manzara, Whitten, & James, 1992.) Participants (N = 11) 
listened to the aria Che Galida Manina while simultaneously observing 
a printed score. They were instructed to (1) mark locations in the 
musical score perceived as “peaks” and “valleys” and then (2) identify 
the musical events between “peaks” and “valleys” that created “calm” 
or “excitement.” Thus, the participants’ data was used to (1) divide 
the aria into segments, also known as “states” in Information Theory, 
and (2) the “calm/excitement” locations were assumed be musical 
events that provoke affective response and were therefore identified as 
deviations from norms. Ratios of norms to deviations were analyzed 
within each “state,” and those ratios were used as a proxy for probabil-
ities that were applied to Shannon’s H formula for conditional entropy 
(Shannon, 1948). 

Conditional entropy calculates the amount information required 
to describe the outcome of a variable, given that another variable 
is known (Cover & Thomas, 1991), essentially looking backward 
through each state and calculating the amount of randomness in 
the variable Y, the present, given the event X, the immediate past 
(Abdallah & Plumbley, 2009). Therefore, the calculation attempts to 
understand the entropy of Y conditioned on X.

The formula for Shannon’s conditional entropy (Cover & Thomas, 
1991) is:

where X = the past, Y = the present, and the outcome of -log is multi-
plied by p (xi, yj) or the probability of either X or Y occurring.
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Upon the recognition of musical events as deviations from norms, the 
probabilities of X and Y were identified for each measure of music by 
calculating within each state the percentages of musical norms (X) 
and deviations (Y). This theoretical choice was made based on the 
assumption that as music unfolds, the listener is only able to make 
predictions based upon the events of the past, envisaging the future 
as a relationship with preceding musical events.  Precedent for this 
type of assumption has been illustrated in the concepts of Hidden 
Markov Models (Chithra, Sinith, & Gavarthri, 2015; Rabiner, 1989) 
and human-derived entropy (Abdallah & Plumbley, 2009; Chan & 
Hsiao, 2016; Krumhansl, 1996; Manzara, Whitten, & James, 1992) 
where there exist unobserved or “hidden states” (i.e., the relationship 
of “unknowing” between the composer and the listener). 

The results of the analysis exhibited some agreement between the 
entropic signature derived from the calculation and the continuous 
aesthetic footprint collected by Madsen et al. (1993). Pertinent to the 
aesthetic constructs of Meyer were that (1) a correlational link seems 
to exist between deviations from norms, uncertainty, and aesthetic re-
sponse; (2) heightened aesthetic response was somewhat analogous to 
entropy; and (3) the aesthetic responses of highest magnitude occurred 
at moments of low information, or “low entropy.” 

A mean entropy of .51 was calculated for the entire aria. Mean 
entropy is, however, less important to this study as it reflects more 
of a summative consideration of affect (Brittin & Duke, 1997) than 
the continuous measures of Madsen et al. (1993). Interestingly, the 
mean entropy of the aria under question did reflect the calculations 
of average entropy for Romantic works found by Febres and Jaffe 
(2017). A comparison of the “peaks” and “valleys” of the continuous 
entropy analysis and CRDI data (see Figure 1) seems to exhibit some 
correlation in one of two ways: the calculated entropy spike either 
slightly precedes a spike in aesthetic response, or the aesthetic response 
seems to occur “from out of nowhere” when entropy is relatively low. 
An exception is one instance in which the graphic entropy spikes but 
is immediately followed by a sharp decrease in aesthetic experience.

Of note was (1) the finding that the entropic signature in some cases 
“predicted” aesthetic response, and (2) that the highest magnitude of 
aesthetic response reactions occurred when entropy was low and as the 
result of surprising musical information (see the initial and final “peaks” 
from the CRDI data). These represent the “from out of nowhere 
moments” when the musical event was truly the most surprising, 
most novel, and most attractive. These results seem to provide some 
empirical agreement to Meyer’s central thesis of deviation from norms 
as a cause of affective response, and his assertion that uncertainty is an 
important facet (but not the only one!) in the aesthetic experience.

Figure 1. Comparison of entropy signature and aesthetic response 
(Madsen et al., 1993) to Che gelida manina.

Where might the concept of entropy fit with the previous work in pref-
erence, complexity, arousal, valence, etc. in regard to the “inverted-U?” 
Meyer posited that entropy may take on characteristics similar to the 
“inverted-U” relationships between complexity and aesthetic value in 
the studies of Wundt (1874), Berlyne (1971), and Lerdahl (1992). For 
instance, endurance of uncertainty—the length for which a high-en-
tropy or low-entropy situation is tolerated or affects preference—is an 
area that has not been addressed. Additionally, analyses of uncertainty 
(as well as related concepts such as tension) continue to offer avenues 
for research when it comes to teaching musical expressivity. Philos-
opher Suzanne Langer described music as “forms of feeling” (1941). 
One way in which to teach “feeling” may be through the exploration 
of ideas such as uncertainty in addition to teaching the mechanics of 
expression, such as changes in dynamics, tempo, texture, and more. 
Research in the area of teaching the experience of tension as a musical 
concept has yielded positive learning outcomes (Broomhead, 2005; 
Cox, 2010; Fredrickson, 1997, 1999, 2001; Fredrickson, & Coggiola, 
2003; Geringer & Madsen, 1995; Madsen, Fredrickson, & Geringer, 
1997; Madsen & Geringer, 2000). Finally, there are the questions of 
philosophical concepts such as meaning and value. Meyer felt that 
meaning had to do with those events that conjured attraction and 
garnered attention. The results of this analysis seem to make a case for 
some connection between uncertainty, the surprisingness or novelty 
of information, and the response of listeners. Yet, the most interesting 
finding may be the “out of nowhere” case in which high magnitude 
response occurred in low entropy conditions. It may be that aesthetic 
response involves an interaction of both attraction and the flow of 
information, and that “great music” or “great art” provides the “just 
right” balance between norms and deviations. Leonard Meyer has 
posited that uncertainty, carefully constructed and properly balanced, is 
a factor in a musical aesthetic experience of high magnitude. It may be 
worthwhile to include “designed uncertainty” as part of the discussion 
in “what is music of value?” Just as with the work of Meyer, this study 
leaves one with more questions across many fields of interest.

Robert Clark is an assistant professor of instrumental music education at Vanderbilt University in Nashville, Tennessee. He previously taught at Georgia Southwestern 

State University in Americus, Georgia, and has taught band, orchestra, and chorus in the public schools of Duval County and Brevard County, Florida, and Walker 

County, Georgia. Dr. Clark is a graduate of Florida State University.
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