International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

=°

Institutional Resource Allocation for Audio
Technology and Immersive Music Instruction

Zhang Kunkun

Graduate School, Emilio Aguinaldo College
Manila, Philippines

ABSTRACT

In the context of rapidly evolving global media industries, institutional resource allocation for
audio technology and the delivery of immersive music instruction represent deeply interdependent
pillars of modern creative arts education. Grounded in the Resource Orchestration Theory for
Educational Digital Infrastructure (ROT-EDI), this study investigates the relationship between
institutional resource allocation for audio technology and teacher self-assessment of immersive music
instruction among faculty members at Minnan Normal University, China. Employing a descriptive-
comparative-correlational research design, data will be collected through a researcher-made 4-point
Likert scale questionnaire administered to teacher-respondents selected via stratified random sampling.
The study measures two core constructs: (1) institutional resource allocation across six dimensions—
audio hardware adequacy, software licensing, technical support, budgetary priority for acoustics,
professional development funding, and equitable tech distribution; and (2) immersive music instruction
across six indicators—spatial audio mixing, VR/AR integration, real-time multi-sensory feedback,
gamified engagement, multi-channel collaborative performance, and embodied learning. Descriptive
statistics (frequency, percentage, weighted mean), One-Way ANOVA with Scheffe post-hoc, and
Pearson Product-Moment Correlation (r) will be utilized at p < 0.05. Findings are expected to reveal
how strategic hardware-software-human capital bundling scaffolds or hinders faculty pedagogical
adaptation in spatial audio environments. As an output, the study culminates in a proposed Spatial
Audio Lab Infrastructure Development Program to optimize capital expenditure and support
sustainable, industry-standard music technology education in East Asian higher education.

Keywords: Institutional Resource Allocation; Audio Technology; Immersive Music Instruction; Spatial
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1. INTRODUCTION

From an educational management perspective, institutional resource allocation represents a
deliberate, top-down execution of organizational strategy that directly impacts instructional capability.
Financial management in higher education involves more than merely balancing budgets; it requires the
strategic alignment of capital with emerging professional standards. When university leadership commits
significant funding to high-density loudspeaker arrays, spatial audio software, and acoustically treated
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monitoring rooms, it establishes the material conditions necessary for contemporary creative work.
Recent research on educational infrastructure emphasizes that centralized, well-funded procurement
strategies are essential for bridging the gap between outdated academic curricula and the demands of
modern media industries (Chen & Zhang, 2024).

This targeted financial backing is critical because immersive music instruction cannot function
effectively within legacy classroom environments. Immersive instruction—which teaches students to
mix, compose, and analyze music within three-dimensional sound fields—relies on hardware-software
interoperability that standard computer labs cannot support. When academic administrators fail to
allocate dedicated funds to these specialized tools, instructors are forced to rely on simulated setups that
compromise the pedagogical depth of spatial audio training. Empirical studies across arts institutions
confirm that the quality of student output in creative technologies is directly tied to the presence of high-
fidelity, physically configured spatial audio laboratories (Park, Shim, & Choi, 2025).

To address these spatial and technical demands, strategic educational managers must view audio
technology allocation as an investment in specialized learning environments. For instance, when a
university invests capital into building networked audio architectures like Dante or Ravenna, it
significantly reduces the technical boundaries between recording spaces, lecture halls, and mixing suites.
Scholars focusing on technological resource management in universities note that when advanced audio
networks are deeply embedded into the campus infrastructure, they minimize setup friction, allowing
instructors to dedicate more time to complex spatial composition techniques (Wu & Liu, 2023).

Furthermore, structured investment in advanced audio tools serves as a vital scaffolding
mechanism for students learning complex psychoacoustic principles. Navigating three-dimensional
audio fields requires deep listening skills difficult to cultivate on substandard monitoring equipment.
Recent research on spatial audio pedagogy highlights that high-fidelity auditory feedback reduces
cognitive load associated with learning complex audio engineering concepts, enabling students to
allocate more mental energy to creative expression (Takahashi & Sato, 2024).

However, introducing highly sophisticated audio technology can trigger significant operational
challenges, such as technological anxiety and resistance among traditional music faculty. When
expensive spatial arrays are installed without adequate professional development budgets, instructors
may view the new systems as intimidating disruptions rather than pedagogical assets. Research on
faculty adaptation warns that sudden infrastructure shifts without matching training can cause cognitive
fatigue and a decline in instructional confidence (Ho & Wong, 2025). This underscores the need for
educational managers to pair hardware procurement with robust, funded training initiatives and
sustainable long-term asset management (Zhang, Zhao, & Ma, 2023).

Consequently, aligning resource allocation with data-driven evaluation methods allows
universities to optimize financial investments while advancing educational goals. By connecting studio
utilization data with clear faculty feedback loops, institutions can maximize resource efficiency and
ensure high-end equipment directly benefits the student body (Lee & Tan, 2026). This study directly
addresses the gap between mechanical equipment purchasing and actual pedagogical adaptation,
investigating how specific institutional resource configurations condition the day-to-day delivery of
immersive music instruction in a Chinese normal university context.
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2. STATEMENT OF THE PROBLEM

This study will look into the institutional resource allocation for audio technology and immersive music
instruction in a normal university in Zhangzhou, Fujian Province. The results of the study will be used as
a Spatial Audio Lab Infrastructure Development Program.

Specifically, the study will answer the following questions:

1. What is the demographic profile of the teacher respondents in terms of:
1.1. sex;

1.2. age;

1.3. length of service;

1.4. educational attainment; and

1.5. number of attended seminars related to the topic?

2. What is the assessment of the teacher respondents of their institutional resource allocation for audio
technology in terms of:

2.1. audio hardware adequacy and quality;

2.2. software licensing and access distribution;

2.3. technical support and maintenance response;

2.4. budgetary priority for acoustics and soundproofing;
2.5. professional development funding for audio tools; and
2.6. equitable tech distribution across departments?

3. Is there a significant difference in the assessment of the teacher respondents of their institutional
resource allocation for audio technology when they are grouped according to their profile?

4. What is the self-assessment of the teacher respondents of their immersive music instruction in terms
of:

4.1. spatial audio mixing and acoustic staging;

4.2. interactive VR/AR environment integration;
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4.3. real-time multi-sensory feedback delivery;

4.4. gamified student engagement design;

4.5. multi-channel collaborative performance facilitation; and
4.6. embodied learning and gestural control integration?

5. Is there a significant difference in the assessment of the teacher respondents of their immersive music
instruction when they are grouped according to their profile?

6. Is there a significant relationship between the assessment of the teacher respondents of their
institutional resource allocation for audio technology and their immersive music instruction?

7. Based on the results of the study, what spatial audio lab infrastructure development program can be
proposed?

Hypotheses Tested (at p < 0.05):

o Hol: There is no significant difference in the assessment of institutional resource allocation for
audio technology when grouped by profile.

e Ho2: There is no significant difference in the self-assessment of immersive music instruction
when grouped by profile.

e Ho3: There is no significant relationship between institutional resource allocation for audio
technology and immersive music instruction.

3. METHODOLOGY
Research Design

A descriptive-comparative-correlational research design will be adopted (Fraenkel, Wallen, &
Hyun, 2019; Neuman, 2014; Bryman, 2016; Pallant, 2020). This design establishes a factual baseline of
current conditions, identifies variations across demographic subgroups, and statistically measures the
strength and direction of association between resource allocation and instructional practice.

Research Locale

The study will be conducted at Minnan Normal University, Zhangzhou, Fujian Province,
China—a key provincial "Double First-Class™ construction university with a traditional strength in
teacher education and a comprehensive arts discipline system.

Sampling Technique

Stratified random sampling will be employed. The sample size (n) will be computed relative to
the total population (N) of educators at Minnan Normal University at a 95% confidence level to ensure
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proportional representation across demographic strata (sex, age, service length, degree, seminars
attended).

Research Instrument

A 4-point Likert-type researcher-made questionnaire (validated by experts, pilot-tested for
reliability via SPSS) divided into:

o Part I: Demographic Profile.

o Part Il: Institutional Resource Allocation for Audio Technology (42 items, 6 dimensions; Scale:
1-Inadequate to 4-Very Adequate).

e Part I1l: Immersive Music Instruction (40 items, 6 indicators; Scale: 1-Not True of Me to 4-
Very True of Me).

Data Gathering Procedure

Official written permission from the university president will be secured. Informed consent
forms will be distributed and signed. Questionnaires will be administered in person during supervised
blocks to maximize response rate and control. Completed forms will be cleaned for missing data prior to
encoding.

Statistical Treatment

e RQ 1 (Profile): Frequency, percentage, descriptive statistics.

e RQ 2 & 4 (Assessments): Weighted Mean (Interpretation: 3.51-4.00 Very True/Adequate;
2.51-3.50 True/Adequate; 1.51-2.50 Somewhat True/Adequate; 1.00-1.50 Not True/Inadequate).

e RQ 3 &5 (Group Differences): One-Way ANOVA with Scheffe post-hoc test.

e RQ 6 (Relationship): Pearson Product-Moment Correlation Coefficient (r).

« Significance Level: p < 0.05. Software: SPSS.

Ethical Considerations

Conflict of interest disclosure, strict privacy/anonymity (no individual identifiers in final
manuscript), informed consent, voluntary participation (right to withdraw without repercussion), and
zero-risk assessment protocols will be strictly observed.
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