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Abstract
This study is an extension of previous research on
the infusion of technology into a postsecondary
music course to promote the skill of close-listening of
music. Due to many in-class hindrances (e.g., time,
equipment, acoustics, class size) students in
postsecondary music courses do not often experience
quality listening opportunities to be able to detect
important musical elements. For this study, we
developed on-line, supplemental listening activities
using Articulate Storyline, Adobe Connect and the
virtual world OpenSim. We pretested students on
music experience, computer experience and level of
self-regulation. At the end of the course, students
answered a survey on their enjoyment, tendency to
recommend, engagement, perceived increase in
understanding of material and whether the activities
were worthwhile. In a comparison of 2014 and 2015
results, we found that students with high selfregulation levels rated the above items more
positively when the content included more advanced
musical concepts. In addition, we found that students
who interacted with the supplemental on-line
activities and materials achieved higher grades than
those who did not. Students who accessed the
comprehensive on-line activities close to when the
material was presented in class performed better
than those who waited until exam time.

1. Introduction
Due to many in-class hindrances (e.g., time,
equipment, acoustics, class size) students in
postsecondary music courses do not often experience
enough quality listening opportunities to be able to
detect various important musical elements [1]. To
attend to these difficulties, we have developed a
series
of
technology-based
supplemental
asynchronous
listening
activities
that
are
implemented on-line, outside of the classroom.
According to Akilli [2], one of the most substantive
obstacles to the optimal integration of technology
into educational activities is the lack of a guiding
development model that is based on learning theory
and supporting research. To address this problem, we
took great care in developing a theoretical
framework to guide the development of our
technology-based educational activities, specifically
targeted at music content [3]. This was accomplished
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in two steps: 1) Understanding the cognitive
processes involved in the close listening of music,
and 2) employing a knowledge acquisition theory
that aligned closely to those cognitive processes.
For step one, we relied on Honing’s description of
the cognition of music [4]. His theory is based on the
premise that all humans are born with the innate
ability to distinguish different musical elements but
through the process of learning our own cultural
music conventions this skill becomes implicit, that is,
not available to our conscious awareness. Therefore,
what is needed is an approach that moves this
implicit skill towards conscious awareness, making it
explicit and accessible. For step two, we looked to
Karmiloff-Smith’s Representational Redescription
(RR) Model [5] which explains, through a series of
four stages, how knowledge moves from implicit to
explicit.
After combining these two theories to create our
guiding framework, each technology was chosen to
increasingly move the learners’ cognitive processes
from implicit to explicit allowing for communication
and sharing of their understanding of the musical
concepts. Our first on-line activity used interactive
presentations authored with Articulate Storyline to
allow the students to listen to pairs of music and
make judgements about the musical elements they
hear. This independent and self-paced listening
experience is our first step in the RR Model, where
the students’ innate ability to hear different musical
elements becomes available to their conscious
awareness through repetitive listening (see Figure 1).

Figure 1. Screenshot from the ARTICULATE
Listening Activities
The second listening activity made use of Adobe
Connect web-conferencing software for instructor
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facilitated discussions. In these sessions, students use
the labels for musical elements they learn from the
Articulate sessions and begin expressing their
understandings of the elements and their connections
to the socio-political context from which the musical
examples emerged (see Figure 2).

Figure 2. Screenshot from the ADOBE CONNECT
Discussion Activities
The last technology, the virtual world simulator
OpenSim, allows for a series of peer-based
discussions in an immersive environment where
students, as avatars, experience cultural aspects and
artefacts in multiple forms (e.g. video, audio,
historical images and documents, musical scores)
from the place and timeframe from which the music
originated. These sessions stimulate further linguistic
competency in using musical terms while students
discuss their knowledge and interpretations with
others (see Figure 3).

Figure 3. Screenshot from the OPENSIM 3D Activities

1.1 Advanced Music Content
Materials incorporated into this project were
diverse and represented a complex multimodal
environment for student investigation. The goal of
the project was to build an understanding of the ways
in which the complexity of cultural environments are
expressed in music by exposing students to a variety
of texts, songs, genres, or instruments from multiple
cultures and asking them to listen for distinguishing
features. In order to identify such features, students
must be able to hear highly nuanced differences in
musical sounds and styles.
In preparing supplemental materials for these
classes, we considered both basic and advanced
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content: the fundamentals of music such as rhythm
and meter, modality (scales), texture (number of
voices or lines of music), and form (organization) are
considered as basic content, while advanced content
includes more conceptual considerations such as
timbre (quality of sound) and the complex
expressions of multiple cultures heard within a single
piece of music. Both levels of content were presented
in the same manner and across all studies, but we
incorporated different learning objects within each
study to encourage listening for specific features. In
the Articulate listening activities, for example, we
included the concepts of rhythm and meter as well as
timbre and multiculturalism.
Recognizing meter is a fundamental skill in music
education and refers to the ability to hear patterns of
stressed (strong) and nonstressed (weak) beats;
nonmetrical music is described as not having a
regular underlying pattern of strong and weak beats.
For first-year music students, hearing the difference
between metric and nonmetric organization is the
primary goal; in advanced listening activities,
students are required to listen for groupings of strong
and weak beats, and, further, to identify whether the
meter is grouped into duple (multiples of two) or
triple (multiples of three) meter.
Timbre, or tone colour, defines the quality of a
musical sound, and is considered to be a more
advanced concept. The ability to recognize timbral
difference requires students to hear sometimes
nuanced sounds produced by different musical
instruments. Such distinctions result from both the
material from which the instrument is made as well
as the manner in which the sound is produced and
whether electronic enhancements are evident. While
most students can (and do) hear general timbral
difference, they often cannot identify the actual
instrument or articulate how or why this difference is
produced.
Identifying multiculturalism in music is also
complex in that it requires students to listen to
individual features (both basic and advanced
concepts) and to hear and comprehend their
combination within a single piece of music. Here we
asked students to listen to and compare musical
examples in which a single culture was sounded
(monocultural) with those in which more than one
cultural tradition (multicultural) was expressed.
Without specific contextual information, students
were not required to identify which cultures were
heard, but rather to listen for the timbral, rhythmic,
melodic, and other distinctions that could be heard as
expressing one or more cultures.
Adobe Connect and OpenSim were used to present
multiple cultural objects to students for discussion
and comparison and to engage them in considering
textual, audio, and visual sources across two
different platforms. In both, students were given
materials to consider on their own, to respond to
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questions relating to each object, and to compare two
or more of these objects in formulating an
understanding of how musical works fit within a
specific cultural context. Historical and traditional
forms of expression were compared with newer ones
to assist students in understanding the migration of
cultural expression across time and place and to
situate these within a Canadian context.

each course, see Table 1. Given that the two 2014
courses had comparable activities these two samples
were aggregated into one dataset for some of our
analyses. Given the small sample and difference in
activities, 2015 data is handled separately in this
report but is included as a potential indicator for
future study.

1.3 Research Questions
1.2 Self-regulation Skills
Self-regulation refers to the capacity for selfguidance, the management of voluntary action [6], to
the self-generated thoughts, feelings, and actions that
are planned and cyclically adapted to attain personal
goals [7] [8] [9]. Academic self-regulation refers to
students’ abilities to be proactive about their own
learning, through their choices of motivational selftalk, strategies, learning environments and
behaviours that move them toward their academic
goals. Higher levels of self-regulation have been
linked to higher academic achievement [10].
Self-regulated learners are reflective about their
learning processes and environments, and monitor
the effectiveness of their own thinking and strategies,
including the types and degrees of instruction that
they need [11], their active approach to learning
results in activities, thoughts and feelings that help to
create connections between current information and
prior learning [12].
In the context of on-line learning, even stronger
self-regulation skills are required to maintain
motivation and engagement, and to direct effort and
planning [13]. In on-line learning, although
significant differences in grades of high and low selfregulators may be inconsistent, Artino and Stephens
[14] report that low self-regulators experience less
cognitive and reflective engagement as well as less
satisfaction and willingness to participate in
subsequent on-line experiences. Therefore, selfregulation measures were included in both the 2014
and 2015 studies.
Table 1. Supplemental On-line activities offered across
2014 and in 2015
Course

Enrolled

Sample
Size

Articulate

2014 A

N = 91

n = 57

yes

yes

no

2014 B

N = 44

n = 29

yes

no

no

2014

N = 135

n = 86

2015

N = 16

n = 13

yes

yes

yes

Total

N = 151

n = 99

OpenSim

Adobe
Connect

The implementation of our supplemental on-line
activities was staged across three different courses
and we have examined the data in a variety of ways.
To make clear which activities were implemented in
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We examined the data from two perspectives.
First, we looked at differences between students with
varying self-regulation levels and their perceptions
of the supplemental on-line activities (2014 and 2015
data) and asked the following questions:
1) Is there a difference between students with high,
moderate or low self-regulation and their perceptions
of the supplemental on-line activities?
2) Is there an interaction between students with high,
moderate or low self-regulation, their perceptions of
the supplemental on-line activities and the degree of
difficulty of the content (Basic vs. Advanced)?
Second, for the 2014-A data, we looked at
relationships and differences between the students’
on-line behaviours and their success in the course.
For this set of questions, we were interested in
students’ on-line access to: 1) Comprehensive online activities and, 2) the Supplemental on-line
activities only. Comprehensive on-line activities
included all available on-line activities and materials,
that is, the Supplemental on-line activities along with
regular course materials such as readings, course
schedules, and assignments. To examine student
behaviours from this perspective, we asked:
3) Is there a relationship between students’
Comprehensive on-line interactions and each of the
performance indicators of Overall grade, the Final
Exam grade and the Midterm Exam grade?
4) Is there a difference in performance indicators
between students who exhibit high, moderate or low
interaction with the Supplemental on-line activities?
5) Were students’ access patterns across the course
(Comprehensive) correlated with the three
performance indicators noted in question 3?

2. Methods
In each study, the students completed several
surveys before starting the listening activities.
General demographic information was collected
(e.g., program, year in program, gender, and age) as
well as: 1) a music experience survey [3], 2) a SelfRegulation Questionnaire (SRQ) [15], and 3) a
Computer Experience Questionnaire [16].
The music experience survey asked about the
music courses students may have taken and activities
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they typically engaged in outside of their
coursework.
The Self-Regulation Questionnaire asked students
to rate statements on a 5-point Likert scale. Both
positive and negative statements are included in the
63-item questionnaire such as “I usually keep track
of my progress toward my goals” and “I get easily
distracted from my plans”.
The Computer Experience Questionnaire has three
parts: 1) the Software Recognition Test (SRT), a
measure of general exposure to computer
applications and digital materials, 2) the Educational
Activities Checklist (EAC), the number of educationrelated computer activities students have carried out
(e.g., writing html code, using a formula in a
spreadsheet, using a library database), and 3) the
Recreational Experience Scale (RES), the number of
hours per week students spent playing video games
or social networking in Elementary, Junior High,
High School and University.
After all on-line activities were completed,
students filled out a survey of student perception of
value based on a 5-point Likert scale (e.g., “I
enjoyed...”, “I would recommend...”, “I would
engage in more of these activities...”, “These
activities helped my understanding...”, “These were
worthwhile activities”).
Post hoc we also analyzed students’ interactions
with their course resources and activities on eClass,
UofA’s Moodle based Learning Management System
(LMS). Based on these logs we computed: presence
or absence of interaction, proportion of available
resources accessed, time of interaction relative to
important course milestones, and frequency
(number) of interactions. Performance indicators
(grades) were also collected and standardized.

3. Results
3.1 Student Perceptions
For the analyses examining students’ perceptions
of the Supplemental on-line activities, we used
Analysis of Variance to detect differences between
students with Low, Moderate or High self-regulation.
Below are the results for questions 1 and 2.
Question #1. Is there a difference between students
with Low, Moderate or High self-regulation and their
perceptions of the Supplemental on-line activities?
For the 2014 sample (n = 86 students in first-year
undergraduate general music history courses, groups
A & B), SRQ scores were categorized into high,
moderate and low self- regulation skills with a
categorical analysis using +/- one standard deviations
(SD = 13.787) from their group mean (M = 213.95)
as cut off points. We found that, as far as students’
perceptions of the listening activities, there was a
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significant difference across different levels of selfregulatory capacity: students more skilled in
regulating themselves perceived less value in highly
structured activities (see Figures 4a, 4b). Using a
Likert scale where 1 equalled total disagreement and
5 total agreement, students with higher selfregulation on average disagreed that they enjoyed,
would recommend, or would engage in more
listening activities [M = 2.77, SD = .928; F(2,63) =
3.877, p = 0.026 < .05]; that these activities had
helped them improve their levels of understanding
[M = 2.5, SD = 1.41; F(2,63) = 3.613, p = .033 < .05]
or that these were worthwhile activities in the course
[M = 2.25, SD = 1.28; F(2,63) = 5.539, p = 0.006 <
.05].
Question #2. Is there an interaction between students
with Low, Moderate or High self-regulation, their
perceptions of the Supplemental on-line activities
and the degree of difficulty of the content (Basic vs.
Advanced)?
For 2015, again we used Articulate listening
activities and OpenSim Virtual Environment
discussions but we also introduced an Adobe
Connect Web-conferencing discussion which was
instructor facilitated and presented students with a
variety of musical materials that would enhance their
listening and critical thinking skills. This 2015 class,
a third-year undergraduate music history course, was
significantly different in size (N = 16) and
composition from the 2014 dataset. On average
participants were further along in years of their
programs [M = 4, SD = .81; F(1, 97) = 34.421, p =
.000 < .05], and more experienced in music [M =
7.23, SD = 1.878; F(1, 97) = 17.288, p = .000 < .05],
software recognition [M = 10.77, SD = 3.219; F(1,
97) = 15.225, p = .000 < .05] and self-regulatory
skills [M = 223.69, SD = 14.494; F(1, 97) = 6.201, p
= .014 < .05]. Again, based on their SRQ scores we
classified our 2015 sample of students (n = 13) into
three categories (low, middle and high) using +/- one
standard deviations (SD = 14.494) from their group
mean (M = 223.69) as cut off points.
Since students who were more skilled in regulating
themselves in our first sample had perceived less
value in these highly structured activities, we would
have expected similar or even lower results if we had
used the same Listening Activities with the basic
musical concepts of rhythm and meter. After all, the
students in our second sample were significantly
more experienced and had higher levels of selfregulatory ability. To put it in context, if we had used
our first sample’s cut off points to categorize our
second sample, our data would have only loaded into
middle and high levels of self-regulation. Therefore,
we decided to create an additional challenge and
increase the content difficulty, using more advanced
concepts for the listening activities.
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We now used three activities including 1) again
the Basic concepts of rhythm and meter and two new
more advanced musical concepts: 2) timbre and 3)
multiculturalism. We developed these new activities
using the same structure of interaction, feedback and
repeated opportunities for practice as the listening
activities in the first study.

Figure 6. Mean students’ ratings of on-line listening
activities for the survey item ‘The listening activities
helped me improve my understanding’

Figure 4. Mean student’s rating of on-line listening
activities for two different courses and levels of selfregulatory functioning

Figure 7. Mean students’ ratings of on-line listening
activities for the survey item ‘The listening activities were
worthwhile’

3.2 Student Behaviours and Performance

Figure 5. Mean student’s rating of on-line listening
activities for different levels of self-regulatory functioning
and two courses

Our results show that using these more advanced
musical concepts removed differences in perceptions
between students of different levels of selfregulatory capacity. On average high SRQ students
(SRQ scores => M = 223.69 + 1 SD = 14.494) no
longer disagreed but enjoyed, would recommend, or
would engage in more listening activities [M = 3.6,
SD = .282; F(2,9) 0.335, p = 0.724 > .05] (see
Figures 4a and 4b); agreed that these activities
helped them improve their levels of understanding
[M = 3.5, SD = .707; F(2,9) = 0.110, p = 0.897 > .05]
(see Figure 5) and that these were worthwhile
activities in the course [M = 3.5, SD = .707; F(2,9) =
0.124, p = 0.885 > .05] (see Figure 6).
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We used Analysis of Variance and correlation
analyses on our 2014-A students’ behaviours during
the course to address the following questions:
Question #3. Is there a relationship between
students’ Comprehensive on-line interactions and
each of the performance indicators of Overall grade,
Final Exam grade and Midterm Exam grade?
The results showed a positive correlation only
between students’ interactions with the two on-line
Supplemental activities and the three performance
indicators except for the relationship between
students’ interactions with OpenSim and the
Midterm Exam which was not significant (see Table
2). This is attributable to the timing of this on-line
activity in relation to class exam schedules. There
was no significant correlation between students’
grades and their interactions with any or all other
class resources or activities.
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Table 2. Correlations between Articulate and OpenSim
access and course grade, final exam and midterm exam
grades
Course
Grade

Final
Exam

Midterm
Exam

Articulate

Pearson r
Sig.

.338**
.001

.336**
.001

.340**
.001

OpenSim

Pearson r
Sig.

.258**
.014

.280**
.007

.179
.094

** Correlation is significant at the .01 level (2-tailed)

Question #4. Is there a difference in performance
indicators between students who exhibit high,
moderate or low interaction with the Supplemental
on-line activities?
To answer, using K-Means Clustering, we
identified three student profiles in our 2014-A
sample (N = 91) that represent different levels of
interaction with the Supplemental on-line activities.
The first profile (Low/Low) represented those
students who had low levels of interaction with both
Articulate and OpenSim. The second (High/Low)
represented students who had high levels of
interaction with Articulate and low levels with
OpenSim. The third reflected students who had high
levels of interaction with both activities (High/High).
We conducted a one-way ANOVA (Profiles X
Course, Final Exam, and Midterm Exam Grades) to
detect differences between these three student
profiles. The analysis revealed a significant
difference between the profiles for each performance
indicator (Course, F (2,87) = 6.22, p = .003) (Final
Exam, F (2,87) = 5.73, p = .005) (Midterm Exam, F
(2,86) = 4.28, p = .017) (see Table 3 and Figure 7).

resources) accessing on-line material for the first
time as it was presented through the course schedule
or predominantly reviewing on-line material for the
first time before exams. Using a one-way ANOVA to
compare these two groups, we found that students
who accessed course resources and activities (such as
instructor slides, assignments, additional resources,
exam preparation and instructions, syllabus,
Articulate and OpenSim) according to the course
schedule of material obtained significantly higher
course grades (M= .338, SD = .86, F (1,88) = 6.62 , p
= .012) and Final Exam grades (M= .297, SD = .92,
F (1,88) = 5.16 , p = .026) but not Midterm grades
(M= .20, SD = .94, F (1,88) = 2.11 , p = .150) (see
Figure 8).

Figure 7. Mean students’ standardized grades for three
levels of interaction with Articulate and OpenSim
supplemental on-line activities

Table 3. Mean and standard deviation of standardized
course, final exam, and midterm exam grades for three
levels of interaction with Articulate and OpenSim
supplemental on-line activities
Low-Low

High-Low

High-High

Course

-.488* / .81

-.022 / 1.0

.385* / .87

Final

-.492* / .97

-.003 / .99

.355* / .88

Midterm

-.464* / .91

.103 / 1.0

.261* / .90

Mean / SD

* The mean difference is significant at the .05 level in each row

Post hoc tests (Bonferroni) were conducted to
determine which profiles showed significant
differences. For each performance indicator,
significant differences were found between the
Low/Low and the High/High interaction profiles.
Question #5. Were students’ access patterns to the
Comprehensive on-line activities across the course
correlated with the three performance indicators?
To answer this question, we categorized each
student in our 2014-A sample (N = 91) as either
predominantly (more than 50% of the available
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Figure 8. Mean students’ standardized grades for two
patterns of access to on-line activities

4. Discussion
In our first set of questions concerning students’
perceptions of the Supplemental on-line activities,
we found an interaction between self-regulation
skills and the level of complexity of the content.
High self-regulators were not as satisfied with or
engaged by basic musical content as low and
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intermediate self-regulators but were equally
satisfied when advanced content was presented.
We have referred to the overall results of the final
student survey as the students’ perceived value of the
activities. This is comparable to what Eccles and
Wigfield [17] refer to as task value, the degree to
which students rate an activity as engaging, relevant,
and beneficial. In on-line activities specifically, task
value has been positively correlated to academic
achievement and satisfaction, and the use of
cognitive and metacognitive strategies [10]
Given that high self-regulators are strategic and
reflective about what activities are more effective for
reaching their academic goals, perhaps the
Supplemental on-line activities with basic content
did not represent a high enough task value to be rated
as worthwhile.
Our second set of questions looked at relationships
and differences in behaviours using the on-line
activities and resulting student performance. We
examined both the use of all the on-line activities
together (Comprehensive) as well as the
Supplemental activities alone and came to the
following conclusions.
We found that there is a relationship between
students accessing the Supplemental activities and
their performance on most of the performance
indicators. The student interaction profiles showed
that there was a significant difference in performance
between the students who had very low interaction
and the students who had very high interaction. The
exception was the Midterm Exam. Reviewing the
timing of events, OpenSim activities occurred after
the Midterm Exam, and before the Final Exam. The
difference with students with moderate interaction
was statistically non-significant.
Across all content in the course, the timing of
access to Comprehensive on-line activities played a
critical role in performance. When we looked closely
at when students accessed the Comprehensive online activities, we found that those who accessed
their materials for the first time predominantly when
the materials were presented in the course performed
better than those who accessed these materials for
the first time predominantly before exams. This
suggests that the pairing of the Comprehensive
activities/materials with the exact materials in the
course was a much more effective way of learning
the material than cramming before exams.

5. Conclusions
Understanding the role of music in cultural
contexts is a complex, interdisciplinary activity. In
our undergraduate music history curriculum, we lead
students through four competencies at all stages of
their course work, encouraging them to develop the
skills for communicating their understanding of
music as a unique form of cultural expression. In our
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first study (Fall 2014), we focused on cultivating the
fundamental competency of listening in first-year
university music history students; developing other
competencies in reading music, critical thinking and
communication were also built into this study, but
were largely presented as methods for enhancing
listening skills. However, in consideration of the
interdisciplinary nature of cultural studies, students
interested in music must also be able to ‘hear’ the
impact of visual materials – to interpret their
meaning(s) in connection with musical sounds – and
to understand connections between written
documentation and sounds produced within a
specific social and political context. A 2007 study by
cognitive psychologist Willingham, suggests that
critical thinking must be taught within the context of
the discipline in which it is applied in order to be
effective in bringing students to higher-level abilities
[18]. Our experience in music education classrooms
supports this position, and we have set out in these
two studies to develop technology-based learning
materials that would both encourage critical thinking
in understanding music’s place in a wider cultural
context and that would provide opportunities for
students to communicate their discoveries through
peer discussion and written communication.
Alongside the challenges of teaching the complex
role of music within specific cultural contexts, we
need to be aware of the interactions between
individual differences in students and the level of
complexity of the content that we present. In this
instance, advanced content produced different results
than basic content in relation to students’ selfregulation skills. It is also clear that the timing of
access and amount of interaction with on-line
materials can lead to improved student performance.
Just like any other course materials, on-line materials
and activities are best incorporated when students are
first exposed to related class material.
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