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KHMELEVSKA Inha

A METHOD FOR MEASURING SEMANTIC DISTANCE IN
ASSESSING VOCALISTS' CREATIVITY

The study is devoted to the problem of developing the creativity of student
vocalists as the basis of their ability to create expressive musical interpretation and
improvisation. The Semantic Distance Measurement (MSD) is considered as a tool for
assessing creativity, offering insight into the cognitive processes underlying creative
expression. By quantifying associative links between concepts, MSD can improve
understanding of the cognitive underpinnings of students' creativity, guide pedagogical
interventions and create a supportive learning environment. The findings suggest that
the use of MSD in vocal training can also contribute to the development of a curriculum
that promotes the artistic growth and professional fulfilment of vocalists.

Creativity is a quality that is always in demand in the professional activity of
vocalists, manifested as the ability to expressively interpret music, improvise and
display a unique artistic personality. In this regard, the task of developing creativity in
vocal students is of paramount importance. Research shows that higher levels of
creativity are associated with developed artistic expression, reflecting a musician's
adaptability and innovation in interpreting multi-genre vocal works (Shpyrka et al.,
2021; Green, 2016). Given the centrality of creativity in vocal performance, educators
need to implement effective pedagogical strategies that enhance students' creative
competences, while closely monitoring the progress of this process through regular
monitoring with assessment tools based on effective methodology.

In order to effectively develop creativity, any developmental activities should be
preceded by its qualitative and quantitative measurement. The use of valid creativity
assessment tools can identify students' individual strengths and weaknesses, adjust
teaching approaches and ultimately create a more favourable learning environment.
Among the creativity measurement tools used, in addition to traditional subjective
assessments, more modern and accurate methods are also used, which employ
statistical algorithms and semantic assessments (Beaty & Johnson, 2020). Methods of
measuring creativity through the lens of semantic analysis have been argued to
significantly increase the accuracy of assessment results and, at the same time, reduce
bias associated with subjective assessments (Beaty & Johnson, 2020).

In developing the creativity of future vocalists, traditional techniques such as
divergent thinking tests have been widely used. However, it has been observed that
traditional assessment techniques often fail to measure all important elements of
creativity used by vocalists to solve artistic and technical tasks of professional activity
(Pavli¢ et al., 2023). Thus, there is a growing need for improved methodologies that
encompass cognitive, emotional and contextual factors that influence creativity. In this
regard, innovative diagnostic methods, including automated measures of semantic
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distance, provide an opportunity to quantitatively analyse creativity, in particular by
examining the interrelations m associations actualised by students during creative
interpretive analysis of musical works.

One of the effective tools for assessing creativity through quantitative indicators
is the method of Measuring Semantic Distance (MSD). This method examines how far
apart in semantic context respondents are able to connect concepts and how original
connections they make, which indicates the degree of creativity (Beaty & Johnson,
2020). This method, which is based on cognitive psychology, has been shown to
correlate significantly with creativity across domains, suggesting its usefulness in
various art domains, including vocal performance (Green, 2016). The effectiveness of
this method is also due, in part, to the fact that measuring semantic distance provides
insight into the cognitive processes underlying creative expression in the arts.

To understand the essence of MSD it is necessary its theoretical foundations, as
well as, its mechanisms of action. The essence of the method lies in its ability to
quantify associative relationships between concepts using computational models that
measure how semantically related or distant different ideas are from each other
(Prabhakaran et al., 2013). This method typically utilises techniques such as latent
semantic analysis (LSA), which assesses the co-occurrence of terms in the conceptual
field under study, resulting in the generation of a model for determining association
paths and their relative distances (Prabhakaran et al., 2013). This feature makes it
possible to assess, also, the creative thinking strategies used by respondents to create a
creative product. Thus, the results of the MSD assessment of vocal students' creativity
can be interpreted as indicators of the intensity and directionality of creative thinking,
as well as the degree of breadth of associations that future vocalists rely on in the
creative interpretation and performance process.

The expediency of using MSD for training future vocalists is due to a number of
factors. First of all, the fact that the artistic expressiveness of vocal performance is
related to the synthesis of various influences and the establishment of connections
between musical styles, interpretive frameworks and one's own emotional perception
of music (Pavli¢ et al., 2023). In this regard, the MSD can be used both as a tool for
measuring creativity and as a method that allows us to explore the cognitive
prerequisites of creativity, providing vocal educators with specific information about
which cognitive processes are appropriate to stimulate in order to develop vocal
students' creativity and how to guide these processes. In particular, based on an
understanding of semantic networks and the nuances of creative thinking, structured
curricula for training future vocalists can be developed, relying on creativity
assessment as a fundamental factor in the creation of their content.

Research into the cognitive foundations of musical creativity using, among
others, MSD has already led to important conclusions regarding the fact that musicians'
creativity is a professional quality that can be developed. In particular, Aquino et al,
(2019) presented the results of a study of neural activation processes associated with
musical improvisation. The results revealed that the ability for a highly creative activity
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such as musical improvisation is directly related to motor control and planning, which
means that musicians can use practiced motor patterns during improvisation. Thus,
musicians' professional experience allows them to process musical ideas more
smoothly and automatically. This points to the usefulness of methods that encourage
such experiences to develop creativity.

Bashwiner et al, (2016) also explored the complexity of musical creativity using
structural imaging, showing that creative musicians have increased cortical area and
volume in brain regions associated with specific musical tasks, general creative
thinking and emotional processing. Thus, a musician's creativity is enabled by the
interaction of areas associated with both spontaneous idea generation and musical
knowledge. Consequently, the development of creativity is facilitated by the expansion
of professional knowledge (e.g., about interpretive traditions, performance methods,
etc.) in interaction with the targeted stimulation to generate original ideas about the use
of such knowledge, which can, in particular, be provided by the use of MSD.

Thus, the application of MSD in music education opens up possibilities for
innovative pedagogical practices. In particular, this method can be used in the
professional training of vocal students, encouraging them to generate creative
responses or improvisations and allowing the collection of data on the characteristics
of each student's creative thinking. Such data can inform targeted intervention, inspire
collaborative projects, and facilitate discussion of creative ideas. As students' creativity
grows, tracking improvements using semantic distance assessment may enable them to
take responsibility for their creative path, promoting development from an
understanding of the relationship between their creativity and professional fulfilment.

Drawing conclusions from the theoretical study conducted, it is evident that the
Semantic Distance Measurement (MSD) method is an effective tool for assessing
creativity in vocal students and, provided it relies on an effective methodology that
synthesises the provisions of cognitive theories with the tools of semantic analysis, it
can function as a catalyst for enhancing creativity in vocal learning.
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HUBYX JTrvoomuna Mukonaiena

PO3BUTOK KPEATUBHOCTI Y CTYAEHTIB-IICUXOJIOTI'IB ITI{
YAC BUBYEHHA ICUXOJOI'TYHUX JUCHUILJITH

[IpoGiema KpeaTUBHOCTI € OAHIEIO 3 HAMOLIBII AKTYyalIbHUX Y CY4aCHOMY CBITI.
Came KpeaTUBHICTh J103BOJIsIE HaM €()EKTUBHO PO3B’sI3yBaTH MPOOIEMH Y OYyIb-sIKii
cdhepi TISATBHOCTI.

JIJisi TICUXOJIOTIB KPEAaTUBHICTh Ma€ BEJIMKE 3HAYEHHS, OCKUIbKM poloTa 3
JIOJBMU: TPOBEACHHS KOHCYJbTalllM, CKJIAaJaHHA TICUXOKOPEKI[IHHUX TMporpam,
IPOrpaM 3 PO3BUTKY MEBHUX SKOCTEH, MPOrpam 3 PO UTaKTHKHY 3aBKIU 0a3y€eThCs HE
JUIIIe HA 3HaHHSX, ajie i Ha KPeaTHMBHOCTI caMoro rcuxojora. Came BOHa JO3BOJIsIE
npodecioHany MpairoBaT OUIBII TPOIYKTHUBHO, BUPIIIYBaTH CKJIATHI 3aBIaHHSA,
JOTIOMAaraTH JIFOIMHI pO3B’sA3aTH Ti MPOOJIeMH, 3 SKHMH BOHA MPHUHIILIA 10 TICUX0JIOTa,
OCKUTBKM KOXKHa JIFOJMHA YHIKJIbHA 1 MU HE MOXXEMO 10 KOXXHOTO MiIXOIUTH
OJIHAKOBO, 0€3 ypaxyBaHHS 1HIUBIAyaIbHUX Ta BIKOBUX OCOOJIMBOCTEH.

AHaji3 TICHUXOJIOTTYHOI JIiTepaTypH TIOKa3aB, IO MpoldiieMa KPEeaTUBHOCTI
po3rsganach OaraTbMa 3apyODKHMMH Ta BITYM3HSHUMHU aBTopamu ([[x. I'ndopn,
Jx. PaBen, JI. Tepcroyn, E. Toppenc, /. BborosiBiencska, E. Boponmosa, O.
Kynpuunpka, B.O. Momnsko, B. [1aBienko Ta iH.).

Tax, x. 'indopn ta E. ToppeHc BuU3HAYANM KpPEATUBHICTH SK CaMOCTIHHY
3MIOHICTh, IO HE 3aJICKUTH Bl PIBHSI PO3BUTKY 1HTENIEKTY [2].

[Tpu ubomy E. Toppenc Bu3HauaB, 1110 KPEaTUBHICTH MA€ TPU OCHOBHI CKJIQ/I0BI:
MIBUAKICT 200 TPOJYKTUBHICTh, THYYKICTh Ta OpHUTiHANBHICTH [3]. BiH Takox
HAroJIONIyBaB, IO 3aBAaHHS, SKi PO3B’s3y€ IIOJWHA, JUIIE TOMI CIPUATHUMYThH
PO3BUTKY KPEAaTUBHOCTI, KOJIH OYyAyTh CIIPIMOBaHI1 Ha MPOIIEC TBOPUOCTI.

JIx. I'indopx BUAUIAB Taki 0COOIMBOCTI KPEATUBHOCTI, SIK: MMBHAKICTh JTYMKH,
OpHUTIHANBHICTh, THYYKICTh, JOMUTINBICTD, PO3POOKA TIOTE3 Ta IpPEICBAHTHICTSH [4].

OO6uaBa aBTOpU PO3TIIANAIM KPEATUBHICTH SK 3/IaTHICTH /10 JAUBEPIE€HTHOTO
MUCJICHHSI, IKe Ma€ 0araTo HECTaHJAPTHUX Ta OPUTIHAIBHUX pilieHb. /luBepreHTHE
MUCJICHHSI BUHUKA€E TOJ(i, KOJM HEMAE TOTOBOTO QJITOPUTMY PO3B’SI3aHHS TPOOIIEMH.
OcraHHe xapakTepHe s npodecii ncuxomuora.
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