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Abstract: This paper presents data about the analysis of Webster’s model of creative thinking in
music products, and the impact of information on musical creativity. For this purpose, a specially
designed closed-ended structured questionnaire was developed and distributed. The questionnaire
was completed by 238 musicians and was analyzed using the Statistical Package for Social Science
(SPSS) version 22.0. The data are presented though descriptive and inferential statistics, principal
component analysis for variable reduction, and finally, bivariate regression analysis. The data
provide information on Webster’s model of creative thinking in music as well as on the impact
of music information on musical creativity. The survey results indicate that the overall sense of
musical creativity includes conceptional and replicational musical creativity components. These are
significantly positively correlated with music information. Musicians’ sense of creativity is impacted
by music information availability when dealing with various musical creative activities.

Dataset: The data is submitted as a supplementary file.

Dataset License: CC0

Keywords: musical creativity; creative thinking; information

1. Summary

Webster studied musical creativity as a process of creative thinking in music and provided a
theoretical framework for musical creativity [1]. This framework incorporates the use of information
within the creative process in music, while grouping the basic creative activities of musicians
into five dimensions/creative products: composed music scores/recordings; recorded performances;
recorded improvisations; written analysis; and mental representation of the music heard [1]. The
concept of information relates to symbol representation, message transmission, data interpretation,
knowledge acquisition, meaning rendering, contributing to the development of critical thinking,
and supporting decision-making for problem-solving situations [2]. Information constitutes the
accumulated knowledge of the organized human experience [3] and is interpreted as anything that
reaffirms reality, any given information that is consciously or unconsciously engaged in the human
environment and has a specific place in our cognitive field [4]. According to Amabile [5], creativity takes
place in an individual and collective context within which the search for and retrieval of information is
generated about the production of new ideas and new knowledge. The basis of creativity concerns the
ability to generate new knowledge through search and retrieval of information involving skills related to
selective coding (separation of relevant and unrelated information), selective combination (combination
of relevant information), and comparison (linking new and old information) [6]. Additionally, the
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collection and access to information is considered to have an important role in the dissemination and
flow of information within the creative process [7].

The concept of information in the creative process in music focuses on a central progressive
thought process [1]. Music information represents the interaction between divergent and converging
processes, which include both the development of skills and other relevant factors (e.g., personal,
social, cultural, etc.) within a specific context. Creative activities in music imply the exploitation
of the multiple features of music information, critical thinking and constant exposure to ideas and
experiences that lead to personal discovery, as well as the creation of new musical knowledge [1]. Over
the last decades, in the topic of music information there is a wide number of studies including, among
others, theoretical and empirical approaches of information science, musicology and music theory, as
well as audio and digital processing of music, stressing the fact that musicians use music information
for conceptualizing, creating, and performing music [8–14]. A significant part of these studies, indeed,
focus on music information seeking and how this affects the way musicians employ information
in managing music collections, use various music information resources (both digital and printed),
and employ music information technologies for scoring, listening, performing, etc. Furthermore, it
has been shown that a stimulating music information environment enhanced musical creativity and
expression [15–20]. Finally, the topic is further explored by theoretical approaches of musical creativity
including those by Webster [1,21], Kratus [22], Lock [23], and Menard [24]. The above are summarized
in the recent systematic literature review for information seeking for musical creativity by Lavranos et
al. [20]. Nonetheless, there are very little data available to back up this rather interesting interplay of
musical creativity to music information access and retrieval.

The objective of this paper is two-fold: to provide a detailed review of a survey data for musical
creativity based on Webster’s model of creative thinking in music and to provide evidence on the
impact of information on specific musical creativity dimensions/products.

2. Data Description

An appropriate survey questionnaire was developed and was made available to musicians online
with the Google Forms tool. Professional and amateur musicians from all over Greece were notified
through memberships of the Greek Branch of the International Association of Music Libraries, Archives
and Documentation Centers (IAML), the Greek Composers’ Union, and the Athens State Orchestra.

The specially designed closed-ended structured questionnaire includes the following sections:

• Section A: demographics, four variables (sex, age, profession status, music education level)
• Section B: self-assessment of musical creativity, six variables (overall sense of musical creativity,

composed music scores/recordings, recorded performances, recorded improvisations, written
analysis, mental representation of the music heard/Cronbach’s Alpha, 0.722)

• Section C: impact of information on musical creativity, six variables (overall impact of information
on musical creativity, composed music scores/recordings, recorded performances, recorded
improvisations, written analysis, mental representation of the music heard/Cronbach’s Alpha,
0.816)

For the closed-ended questions, a 5 point Likert type scale was employed with 1 = “not at all”,
2 = “a little”, 3 = “quite a bit”, 4 = “a lot” and 5 = “very much”. The scale exhibited good internal
consistency with all Cronbach’s Alpha values above 0.8. The internal consistency for the overall
questionnaire was acceptable (Cronbach’s Alpha, 0.841).

3. Methods

The survey took place from May to July of 2018 and included a total number of 238 musicians
(population consisted of Greek musicians of all levels—composers, performers, educators, students,
amateurs etc.—members of the Greek Branch of the International Association of Music Libraries,
Archives and Documentation Centers (IAML), the Greek Composers’ Union and the Athens State
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Orchestra) which successfully completed and returned the online survey distributed with the Google
Forms tool. A qualitative pilot study was performed in the questionnaire development stage prior to
making the survey available online. In the qualitative study, questionnaire credibility and English to
Greek translation was throughout considered by eight experts from both academia (Ionian University
professors) and music professions (Greek Composers’ Union/Athens State Orchestra). The musicians
were asked to self-assess their musical creativity in regard to the five musical creativity dimensions of
Webster’s model of creative thinking in music products [1]. Moreover, they addressed the impact of
information on musical creativity. For data representation descriptive and inferential statistics were
performed as well as principal components analysis. Supplementary Materials are provided including
the data and the corresponding variables of the survey in SAV file, whiles the survey questionnaire in
Word format (Docx).

4. Results

Table 1 portrays the demographic profile of the respondents which comprise of sex, age, profession
status, as well as music education level. The gender distribution of the responders shows that 151
(63.4%) were males, the average age was 38.63; while 150 (63.0%) of the responders were professional
musicians, and 120 (50.4%) were graduates of bachelor studies or conservatoire. The demographic
variables music education level and professional status, in particular, by their nature separate the
musicians that took part in the survey into subgroups with distinct information profiles. Therefore,
explanatory hypotheses may assume that the higher the educational level of the musicians, the
wider their music information space used (e.g., scholarly resources, libraries, etc.) and thereafter,
the more the impact of music information on their musical creativity. Similarly, a musician being a
professional, he/she might use music information in a more formal way in order to achieve his/her aims.
The Kolmogorov–Smirnov and Shapiro–Wilk normality tests indicated that the case of regularity does
not apply, thus we used nonparametric inferential statistics (Mann–Whitney U Test and Kruskal–Wallis
test) to present the data.

Table 1. Demographic characteristics of the respondents.

Demographics of the Respondents Respondents Percentage

Sex
Male 151 63.4%

Female 87 36.6%

Age

18–30 years 69 29.0%

31–40 years 72 30.3%

41–50 years 60 25.2%

51 years and above 37 15.5%

Profession Status

Leisure Musician 17 7.1%

Amateur Musician 34 14.3%

Music Student 37 15.5%

Professional Musician 150 63.0%

Music Education

Self-taught 24 10.1%

Bachelor/Conservatory Degree 120 50.4%

Postgraduate Diploma 69 29.0%

Doctoral Diploma 25 10.5%

Table 2 presents the results for the respondents’ musical creativity self-assessment. According
to Webster [1], musical creativity components are divided into three main areas which concern
composition, performance/improvisation, and analysis (written and listening). These components can
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be considered as the outset of creative thinking in music, representing the final product of musical
creation [21]. As shown in Table 2, the musical creativity components with higher values of median
(median = 4.0) (e.g., recorded performances, mental representations of the music heard and overall
sense of musical creativity), are considered by the musicians who took part in the survey as more
important. The components with lower median follow in the sense of musical creativity (e.g., recorded
improvisations and written analysis) (median = 3.0). Statistical significance differences (p < 0.05) were
identified through the Mann–Whitney U test and Kruskal–Wallis test on the sex of the participants
and the composed music scores/recordings, recorded improvisations, and overall sense of musical
creativity. Furthermore, statistical significance differences (p < 0.05) were identified on the age of the
respondents and the recorded performances, music education level and written analysis, as well as
the musicians’ profession status and the composed music scores/recordings, recorded performances,
written analysis, mental representations of the music heard, and overall sense of musical creativity.

Table 2. Results for musical creativity self-assessment.

Self-Assessment of Musical Creativity 1 = “not at all” to 5 = “very much”

1 2 3 4 5 Median

B1. Composed Music scores/recordings
(valid N = 238) ϕ, σ 37.8% 31.1% 14.7% 9.7% 6.7% 2.0

B2. Recorded Performances
(valid N = 238)η, σ 4.6% 16.0% 27.3% 24.4% 27.7% 4.0

B3. Recorded Improvisations
(valid N = 238)ϕ 18.5% 21.8% 32.4% 16.4% 10.9% 3.0

B4. Written Analysis (valid N = 238)σ, ε 14.7% 24.4% 23.5% 23.1% 14.3% 3.0

B5. Mental Representations of the
Music Heard (valid N = 238)σ 0.4% 9.7% 26.5% 25.2% 38.2% 4.0

B6. Overall Sense of Musical Creativity
(valid N = 238) ϕ, σ 2.9% 12.2% 27.3% 28.6% 29.0% 4.0

Note: Mann–Whitney U test and Kruskal–Wallis test (ϕ: p < 0.05 sex; η: p < 0.05 age; σ: p < 0.05 profession status; ε:
p < 0.05 music education level).

Table 3 provides the results for the impact of information on musical creativity dimensions. As
shown in Table 3, composed music scores/recordings, recorded performances, mental representations
of the music heard and overall impact of information on musical creativity are considered to be more
important components for the respondents regarding the assessment of the impact of information on
musical creativity (median = 4.0). Moreover, statistical significance differences were identified through
the Mann–Whitney U test and Kruskal–Wallis test (p < 0.05) on the age of the respondents and the
recorded performances, and overall impact of information on musical creativity. Additional, statistical
significance differences (p < 0.05) were identified on the music education level of the participants and
the composed music scores/recordings, as well as the musicians’ profession status and the composed
music scores/recordings, written analysis, mental representations of the music heard, and overall
impact of information on musical creativity.

In order to group the factors of musical creativity, principal component analysis with varimax
rotation was employed. The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy indicates the
proportion of variance in survey components. As for the results, values close to 1.0 indicate that the
analysis may be useful with the survey data. Bartlett’s test of sphericity indicates if surveys’ variables
are unrelated and therefore unsuitable for structure detection. Values less than 0.05 indicate that the
analysis may be useful with the survey data [25]. As can be noted from Table 4, the KMO measure for
sample adequacy is plausible and Bartlett’s test is significant (p < 0.001) indicating that the data set is
appropriate for factor analysis [26]. Furthermore, the scree plot of factors explaining musical creativity
(Figure 1) shows that that there are two main groups to the factors affecting musical creativity.
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Table 3. Results for the impact of information on musical creativity.

Impact of Information on Musical
Creativity

1 = “not at all” to 5 = “very much”

1 2 3 4 5 Median

C1. Composed Music Scores/Recordings
(valid N = 238) σ, ε 0.8% 13.4% 26.5% 27.3% 31.9% 4.0

C2. Recorded Performances
(valid N = 238) η 0.4% 9.2% 20.6% 38.2% 31.5% 4.0

C3. Recorded Improvisations
(valid N = 238) 8.0% 21.4% 31.1% 24.4% 15.1% 3.0

C4. Written Analysis (valid N = 238) σ 6.7% 23.1% 27.3% 24.4% 18.5% 3.0

C5. Mental Representations of the
Music Heard (valid N = 238) σ 4.2% 16.8% 20.2% 26.9% 31.9% 4.0

C6. Overall Impact of Information on
Musical Creativity (valid N = 238) η, σ 0.4% 4.6% 34.5% 34.0% 26.5% 4.0

Note: Mann–Whitney U test and Kruskal–Wallis test (η: p < 0.05 age; σ: p < 0.05 profession status; ε: p < 0.05 music
education level).

Table 4. Kaiser–Meyer–Olkin (KMO) and Bartlett’s test for factors of musical creativity.

Tests for Musical Creativity Factors Musical Creativity

Kaiser–Meyer–Olkin Measure of Sampling Adequacy 0.625

Bartlett’s Test of Sphericity

Approx. Chi-Squared 175.508

Degree of freedom 10

Significant level 0.000
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Figure 1. Scree plot for factors explaining musical creativity.

Table 5 presents the component matrix with the corresponding factor loadings after rotation; while
loadings are sorted by size and those less than 0.4 have been suppressed. Hence, two components
have been identified: The first one relates to the creativity expressed through composed music
scores/recordings, recorded improvisations and written analysis, and thus is labeled as “conceptional
musical creativity”, and the second one includes creativity components related to recorded performances
and mental representations of the music heard, and therefore is labeled as “replicational musical
creativity”.
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Table 5. Rotated component matrix for musical creativity.

Factor Grouping Webster’s
Creativity Products

Components

Conceptional Musical Creativity
Component (CMCC)

Replicational Musical Creativity
Component (RMCC)

B1. Composed Music
Scores/Recordings 0.884

B3. Recorded Improvisations 0.668

B4. Written Analysis 0.658

B5. Mental Representations of
the Music Heard 0.797

B2. Recorded Performances 0.783

Extraction method: principal component analysis
Rotation method: varimax with Kaiser normalization

a. Rotation converged in three iterations

In the same manner as above, the data for the impact of information on musical creativity are
presented. Therefore, Table 6 indicates sample adequacy for factor analysis. Figure 2 portrays the scree
plot which, in turn, indicates that the factors from one or from a component solution were derived
from the un-rotated principal component analysis with the component matrix solution presented in
Table 7 (one component extracted labeled as “info impact on musical creativity”).

Table 6. KMO and Bartlett’s test for the musical creativity factors.

Tests for Musical Creativity factors Impact of Information on Musical Creativity

Kaiser–Meyer–Olkin Measure of Sampling Adequacy 0.733

Bartlett’s Test of Sphericity

Approx. Chi-Squared 328.425

Degree of freedom 10

Significant level 0.000
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Table 7. Un-rotated component matrix for the impact of information on musical creativity.

Information Impact on Musical Creativity
Components

Component

Information impact on Musical Creativity
Component (IMCC)

C5. Mental representations of the music heard 0.800

C4. Written analysis 0.800

C2. Recorded performances 0.767

C1. Composed music scores/Recordings 0.695

C3. Recorded improvisations 0.540

Extraction method: principal component analysis
a. One component extracted

Bivariate correlations for all grouped variables based on Pearson r statistics are shown in Table 8,
with Pearson control (2-tailed) level of significance at p < 0.05 (*) and p < 0.01 (**). The bold
numbers provided in Table 8 indicate that the corresponding correlation coefficients are statistically
significant.The results indicate that info impact on musical creativity is significantly associated with the
profession status (r = 0.232/p < 0.01), conceptional musical creativity (r = 0.231/p < 0.01), replicational
musical creativity (r = 0.501/p < 0.01), overall sense of musical creativity (r = 0.401/p < 0.01), and
negatively associated with the age (r = −0.142/p < 0.05) of the respondents. The conceptional musical
creativity is positively associated with the profession status (r = 0.214/p < 0.01), music education level
(r = 0.154/p < 0.05), overall sense of musical creativity (r = 0.358/p < 0.01), overall impact of information
on musical creativity (r = 0.227/p < 0.01), and negatively associated with the sex (r = −0.215/p < 0.01)
of the participants. Furthermore, the replicational musical creativity is positively associated with
the overall sense of musical creativity (r = 0.481/p < 0.01), overall impact of information on musical
creativity (r = 0.445/p < 0.01), and negatively associated with the age (r = −0.229/p < 0.01) of the
musicians. It is also worth mentioning that music education level is significantly associated with the
age (r = 0.186/p < 0.01) and the profession status (r = 0.506/p < 0.01) of the survey respondents.

Table 8. Bivariate correlations for demographics and all grouped variables.

A1. A2. A3. A4. B6. C6. CMCC RMCC IMCC

A1. Sex
1

A2. Age −0.080 1

0.217

A3. Profession Status
−0.072 0.122 1

0.270 0.060

A4. Music Education
Level

−0.019 0.186 ** 0.506 ** 1

0.775 0.004 0.000

B6. Overall Sense of
Musical Creativity

−0.155 * −0.145 * 0.223 ** 0.080 1

0.017 0.025 0.001 0.219

C6. Overall Impact of
Information on

Musical Creativity

−0.028 −0.183 ** 0.190 ** 0.062 0.555 ** 1

0.662 0.005 0.003 0.344 0.000

Conceptional MCC −0.215 ** −0.032 0.214 ** 0.154 * 0.358 ** 0.227 ** 1

0.001 0.628 0.001 0.017 0.000 0.000

Replicational MCC 0.068 −0.229 ** 0.080 −0.031 0.481 ** 0.445 ** 0.000 1

0.297 0.000 0.220 0.637 0.000 0.000 1.000

Info Impact on MCC −0.013 −0.142 * 0.232 ** 0.123 0.401 ** 0.659 ** 0.231 ** 0.501 ** 1

0.846 0.028 0.000 0.058 0.000 0.000 0.000 0.000

Note: * correlation is significant at the 0.05 level (2-tailed); ** correlation is significant at the 0.01 level (2-tailed).
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Among the aforementioned interesting results, it is worth mentioning that overall sense of musical
creativity is highly correlated with the conceptional (r = 0.358/p < 0.05) as well as the replicational
(r = 0.481/p < 0.05) musical creativity components. Moreover, the overall impact of information
on musical creativity is correlated with both conceptional (r = 0.227/p < 0.05) and replicational
(r = 0.445/p < 0.05) musical creativity components. Hence, although musicians’ sense of creativity
is significantly positively correlated by music information, the dimensions related to replicational
creativity (mental representations of the music heard, recorded performances) exhibit a higher
correlation. The results of Table 8 provide insight into the way music information impacts musical
creativity within different subgroups of music education level and professional status. Indicatively, the
overall impact of information on musical creativity is highly correlated with professional musicians
(r = 0.190/p < 0.05), which in their majority have an academic level of music education.

5. Conclusions

Creativity is of paramount importance in music [19]. In fact, one may argue that creativity and
music is profoundly and intensely connected [20]. On the other hand, music information space becomes
richer and more accessible and this affects musical creativity [17]. This data paper reveals the role
of information on musical creativity and can help individuals as well as institutions (universities,
conservatories, orchestras, philharmonic bands, and choirs) to comprehend the important role and the
impact of music information on musical creativity. Researchers and practitioners interested in musical
creativity and the impact of information can reproduce and extend this analysis by repeating the survey
in different musical contexts (i.e., other countries, specific musician’s groups, etc.). Moreover, having
based creativity and information interrelation in the theoretical framework of Amabile [5], we suggest
that researchers in different areas of the creative industries (e.g., performing arts, theatre, cinema, etc.)
might dwell into specific creativity dimensions, explaining creativity in particular areas in a similar
manner that we did based on musical creativity components. Furthermore, the dataset provided may
be revisited through more advanced statistical analysis methods (e.g., structural equation modeling,
other regression techniques) in order to reveal models explaining the mediation and/or moderation
process analyses commonly used in social senses. Therefore, investments on music information services
(archives, libraries, repositories, etc.) can play an active role on the universe of musical creativity.

Supplementary Materials: The data and the questionnaire are available online at http://www.mdpi.com/2306-
5729/4/2/80/s1, SAV: Data Descriptor_SAV, Docx: Data Descriptor_Questionnaire.
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