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This paper will discuss how the hybrid Al-human music composition setting can have a
pedagogical effect on the creative process and musical knowledge of undergraduate
learners. They used a mixed-method research study that entailed expert analysis of
student composition, system interaction logs, and reflective learner feedback. It was
found that students with the hybrid system obtained much better results in the increase
of harmonic coherence, melodic structure, rhythmic variation, and a general creative
expression than the control group with the traditional tools. Behavioral studies indicate
that Al-generated recommendations proved more helpful when composing the first

ideas, and students progressively used self-refinement in the later stages of the
composition. Evaluations of creativity levels and self-efficacy scores among the
experimental group had a significant positive change and demonstrate the relevance of
the system in increasing idea generation, decreasing creative anxiety, and enhancing
critical engagement skills. The paper adds to a growing body of evidence that Al-assisted
learning in a hybrid form provides useful new directions in the field of music education,
helping to develop a more in-depth musical perception and more convenient creative
investigation.
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1. INTRODUCTION

Hybrid Al-human Composition of music is establishing itself as an effective mode of teaching where computational
creativity is introduced alongside human intuition which provides the learners with a dynamic means of perceiving,
analyzing and composing music. Students who inhabit traditional classrooms are usually not able to connect the theory
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Hybrid AI-Human Music Composition for Pedagogy

with the practice especially when they are to break the boundary between abstract music ideas and any meaningful
composition. The use of artificial intelligence, in particular, deep learning-based and generative models, opens a new
pedagogical level: they can create harmonic progression, melodic motifs, rhythmic variations, and patterns more than in
the style, and students can promote, criticize, and enhance ideas in real time Zhao et al. (2025). Instead of substituting
the creative agency of learners, these systems are catalytic partners that increase the creative palette of both novices and
advanced learners. In hybrid model, Al is a musical partner, which listens. It provides immediate feedback on harmony,
suggests counter-melodies and fits a selected genre, or suggests unpredictable chord substitutions that disrupt a student
in his or her habits Wang et al. (2023).

Learners, by their turn, assess, make amendments or dismiss these ideas, which foster a creative process of
reflection that builds up analytical and expressive abilities. The process helps to accomplish an enormous variety of
pedagogical objectives, including instructing fundamental principles such as voice leading and rhythm construction, as
well as addressing more complex ones, such as timbral design, modal substitution, or genre fusion Pinski et al. (2023).

Figure 1

Students struggle to apply
abstract concepts.

Implement Hybrid Al

Students gain analytical and
expressive musical abilities.

Figure 1 Interaction Flow Between User, Al Model, and DAW Interface.

Democratization of creativity in the classroom is also through hybrid Al-human music composition. Students who
might not be adept at using instruments or written notation can still be able to engage in composition activities using the
work of intuitive Al interfaces. Generative tools enable them to visualize chords charts, listen to the immediate
interpretation of their thoughts, and experiment with numerous options without any technical limitations. On the other
hand, more advanced learners are able to explore more in model customization, prompt engineering, or dataset curation,
to explore how music structure is internalized in computational systems as represented in Figure 1. The openness to
model behavior, e.g. showing attention maps or pattern alignments also encourages meta-cognitive learning, which
assists students in knowing why certain melodies or rhythms appear when requested. With the move toward
collaborative and experiential learning methods in education, hybrid classes of composition place music classesrooms
in a role of exploratory studios in which machines and students actively co-create their creativity. Pedagogy can be
transformed through the adoption of Al as a collaborative composer instead of a silent, but useful, back-end technology,
into more personalized, interactive, and thoughtful types of musical education. What has come out is a more enriched
landscape in which technology generates interest, students become more critical and composition has become an
iterative experience that is approachable and not a big jump.

2. LITERATURE REVIEW

Artificial intelligence and music pedagogy intersect have grown at an accelerated pace in the last ten years due to
developments in the field of machine learning, generative modeling, and interactive learning design. Initial algorithmic
composition work was based on rule systems, which coded harmonic or contrapuntal principles into systems of symbols.
Examples of these systems include generative grammars and Markov chains, which showed that computational
processes could be used as imitators of stylistic regularities, but their significance as educational resources was only to
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provide an example of what can be done and what cannot. With the maturation of machine learning, scholars turned to
the data-driven models that would be able to learn the musical structure directly out of corpora. RNNs should be noted
as applying especially LSTMs to show greater stylistic consistency on melody and harmony creation, and this formed the
basis of more responsive learning applications. With the development of deep generative models, a more radical change
was presented. The expressive capabilities of algorithmic composition were increased with Variational Autoencoders
and Generative Adversarial Networks, which allowed creating a longer musical phrase, a new timbral texture, and a
stylistically consistent variation. Later on, architectures that focus on attention like Museet by OpenAl, Music
Transformer by Google, and MusicMe by Meta enhanced the aspect of temporal coherence and the arrangement of
multiple instruments. These systems emphasized the fact that Al can be used as a source of creative content, but also as
a collaborator, which can generate music that is musically meaningful in real-time.

Figure 2
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Figure 2 Balancing Human Interaction and Al suggestion Pedagogy

In education, these models facilitated new types of interaction through providing students with the ability to explore
latent spaces, customize prompts, or refine outputs through several iterative cycles and providing learning
opportunities. In line with the development of generative modeling, pedagogical studies have focused on digital
technology technology to change the learning environment in music. Research on constructivist and experiential learning
focuses on the fact that learners are most likely to learn through practical creative problem solving. The Al-based
composition tools are in line with these frameworks because they allow learners to explore musical structures, judge
system outputs, and consider the implications of their musical choices as shown in Figure 2. A number of studies
pertaining to Al-assisted creativity in art and design education also indicate that hybrid systems do contribute to a better
divergent thinking process and a more exploratory way of thinking. Intelligent tutoring systems have been used in music
pedagogy in particular in tasks like rhythmic dictation, harmonic analysis and automatic accompaniment, and have
shown significant improvements in engagement and conceptual understanding. The co-creativity of humans and Al is a
recent topic in literature, which gives hybrid composition as a pedagogical tool a foundation. Co-creativity models focus
on the mutualism between human contribution and algorithmic creation whereby both sides are involved in the end
product of creative art. Students are found to gain when digital tools are balanced between autonomy and controllability,
i.e. suggesting meaning without overpowering the human will. The interactive composition systems like CoCoCo by
Magenta and the deep-learning-based DAW plug-ins, as well as examples of this principle, entail the student operation
of the high-level musical properties, as the Al elaborates the generative output at a detailed level. Research is also keen
on the significance of transparency in Al behavior as learners can develop better skills to employ critical listening when
systems explain or visualize their decision-making processes within.
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3. PROPOSED DESIGN METHODOLOGY

The research design of the study will measure the effect of hybrid AI-human music composition settings and their
effects on the conceptual authority, creative confidence, and development of compositional skills in the students. The
research takes a mixed-method conceptualization of system design, classroom implementation, quantitative evaluation,
and qualitative analysis to capture both experience and cognitive aspects of learning. The solution is consistent with the
modern pedagogical frameworks focusing on experiential creation, repetitive feedback, and collaborative meaning-
making between learners and computational systems.

Step-1 Educational Context and Participant Group

The sample was comprised of undergraduate students of music education who were taking a semester-long
composition course. The learners had a mixed musical background which consisted of classical, contemporary and semi-
formal music training. Before the study, every subject was tested in a baseline test of harmonic knowledge, ability to
construct melodies, fluency in rhythm, and creative self-efficacy. A systematic tutorial was then used to introduce
students to the hybrid composition system.

Table 1

Table 1 Participant Demographics and Educational Background (Sample Data)

Variable Experimental Group (n =22

> 6 years 7 14

Digital Music Production Experience Beginner

Intermediate 8 7 15
Advanced 3 2 5

Prior Use of Al Music Tools Yes

4 3 7
No 18 18 36

The group was split into two groups; an experimental one applying the Al-assisted environment and control one
applying the traditional composition instruments like software and keyboard instruments. The same learning goals,
assignments, and rubrics of evaluation were given to both groups so that there would be no disparity in curricular
expectations.

Step -2 Learning Tasks and Data Collection

The four scaffolded composition tasks were given to the participants based on the pedagogical areas integrated into
the system. The students were supposed to present two versions of their work, firstly a draft and, secondly a final revised
composition. The revision process involved the interactions of the experimental group with the generative Al model, but
the control group revised manually with the help of the instructor and personal practice.

Three channels were applied to gather data:

e Compositional Artifacts: Early and late versions were evaluated on musical rules like structural consistency,
harmonic precision, thematic progression and rhythmic consistency.

e Interaction Logs: System generated logs gave details on the frequency of interaction with the Al model, types
of prompts students gave, and number of modifications made to material proposed by Al
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e Learner Reflections: Post task surveys and reflective journals reflected the perceptions of students regarding
the aspects of creativity, confidence, collaboration, and cognitive load.

Step -3 Analytical Approach

Quantitative data involved rubric grading of compositions, scores on creativity rating, and statistical comparison of
performance between the control and experimental groups involving the use of paired sample t-test and ANCOVA where
necessary. A panel of qualified teachers who had no knowledge of the group work analyzed creativity and musical
coherence. Descriptive statistics and behavioral clustering were used to analyze the real-life interaction logs, to
determine patterns like prompting exploration, cycle of refinement or too much reliance on Al recommendations.
Thematic coding of qualitative reflections revealed the perceived advantages and conflicts of working with Al that
included motivation shifts, self-expression changes, and training of critical listening abilities.

The holistic nature of the triangulation of all the data sources facilitated a holistic understanding of the impact of
hybrid Al-human composition on musical learning. The approach utilizes a combination of computational traces, expert
analysis, and learner voice to help achieve an elaborate explanation of how co-creative technologies change the
compositional process in educational activities.

4. SYSTEM ARCHITECTURE AND TOOL INTEGRATION

This paper employs a hybrid environment of composition combining a generative music model by using
transformers and an interactive digital audio workstation (DAW) extension. Harmonic exploration also increased, but
less dramatically, potentially due to the fact that harmony is more dependent on explicit theoretical knowledge, which
Al suggestions do not have the capability to displace. The scores of creative self-efficacy were also higher in students of
the experimental group who explained the greater confidence by the iterative feedback loop which was made possible
by the Al and DAW interface. Taken together, the results indicate that Al-human composition systems with a hybrid
nature have the potential of adding a lot of depth to music pedagogy provided they are set up in a way that encourages
reflective engagement, successive refinement, and learner agency. The system does not reduce creativity, but it opens
up more discoveries of possibilities and allows a more subtle approach to compositional ideas. These findings highlight
the educational importance of considering the work of Al as a dynamic partner that provokes, disputes, and leads the
learner through the compositional process without losing the elements of human intentionality in the center of creative
expression. The interface of the DAW enables students to edit, overlay and criticize the materials produced by Al by using
functions like editing notes, tempo, instrumentation, and re-arranging the structure as shown in Figure 3.

Figure 3
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Figure 3 Proposed Hybrid Al-human music composition workflow

The architecture was set up to accommodate four pedagogical tasks, namely: (1) harmonic exploration, (2) melodic
development, (3) rhythmic variation and (4) full-piece co-composition. In every activity, the learner is tasked with
generating ideas, being presented with Al suggestions and refining the output. Interaction data such as the type of
prompts, the frequency of edits, acceptance or rejection of Al suggestions and time of each revision process is logged by
the system.
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5. RESULTS AND DISCUSSION

The findings of the research indicate that hybrid Al-human composition environment has a significant positive
influence on the music cognition, confidence in creativity, and the quality of composition of learners. In the four,
structured tasks, the students in the experimental group had shown improvement in the first and final drafts more than
the control group. The final compositions of the experimental group were rated by expert evaluators who were not aware
of group assignments with more harmonic coherence, thematic continuity, and stylistic consistency. The results of these
findings reveal that the existence of an adaptive generative model does not only increase the refinement process, but
also the capacity of the students to internalize the complex music structures.

Figure 4
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Figure 4 Learning Gain Comparison (Bar Chart)

The learning gain comparison chart shows the manner in which the two groups developed in the four major musical
dimensions of harmony, melody, rhythm, and structural organization. Where the control group makes slight gains in first
to final submissions, the experimental group has significantly more gains in all categories. The final scores of the
experimental group soar high above their original scores and those of the control group particularly in melodic
development and rhythmic variation. This aesthetic pattern indicates that the hybrid Al-human composition study
process exerted an imminent influence on the capacity of students to polish and develop their musical concepts as
illustrated in Figure 4. The greater increase in performance suggests that it is not just that technical accuracy is increased,
but that the compositional ideas are in a more internalized state with the assistance of the generative feedback loops
allowed by the system. Interaction logs also help to learn how students interacted with the system. Trends indicate that
early on, the Al model was actively employed by the learners to produce chord progressions or melodic variations and
that gradually, it is used selectively and critically in composition at later stages. Such a change in behavior is indicative
of Al acting as a catalyst to creativity and not a crutch. Learners started with a leaning on generative suggestions and
used it more and more as the output was refined, an increase in the use of their own musical judgment; showing that the
hybrid system is capable of scaffolding autonomy. There is also a correlation of lower acceptance of the raw Al
suggestions and higher scores of the experts that will also prove the point according to which the most efficient learning
process will be achieved when the students are able to negotiate and critique the ideas of the algorithm rather than
passively accept and use them.
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Figure 5
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Figure 5 Creativity Rating Distribution (Box Plot)

This interpretation is supported by qualitative reflections. Numerous respondents attributed the Al to broadening
their idea space, pushing them out of habitual ruts, or showing them harmony directions that they would not have
explored on their own as shown in Figure 5. Creative anxiety was also noted to be reduced by students, especially at the
lower stages of drafting since the system created immediate opportunities to respond to as opposed to students having
to contend with a blank piece of score. But there were some learners who expressed a kind of waryness about over-
reliance on the generative content, who said that they found the thrill of immediate output to be tempting to them
occasionally, and that this might cause them to forget about to think deeply. This contradiction brings into light the
significance of starting to explicitly learn critical engagement skills when adopting Al models into compositional
pedagogy. The box plot of creativity rating indicates that there are distinct variations in how the scales of creativity
assigned by the experts are distributed across the control and experimental groups. The experimental group has a
greater median score and narrower interquartile range which indicates more robust and more consistent creative work.
On the contrary, the more spread out distribution and lower median of the control group demonstrate more variability
and less high-performing submissions. It is important to note that there are also fewer low outliers in the experimental
group, showing that all the students, almost, were supported by the scaffolding of the hybrid system, which boosted the
average level of creative performance. Such trend helps to conclude that Al-aided exploration enhances the creative
process through generative impetus and expands expressive options of students.

Figure 6

25.0

22:5

20.0

17.5

Frequency
= — -
o N G
o w o

=
wn

Al Prompts
5.0 Student Edits

Exploration Drafting Refinement Finalization

Figure 6 Interaction Pattern Analysis (Line Graph)
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The graph of interaction pattern demonstrates the development of behavior among the students in the four stages
of composition. In the initial exploration, learners would depend on Al-generated suggestions to initiate initial ideas.
Nevertheless, as they advance to drafting, refining and finalizing, the rate of Al prompts slows down drastically.
Simultaneously, student edits grow, finally arriving at a point where it is completely overtaken by Al interactions as
shown in Figure 6. This pattern of crossing shows that there is a significant pedagogical pathway: initially, students rely
on Al as a creative triggering device, though, over time, they tend to rely on their own taste in music. In the last phase,
learners have the greatest autonomy of making decisions. The factline graph serves to capture the nature of effectiveness
of the hybrid model- Al generates early ideation and students progressively assume control of the compositional process.

Figure 7

Accepted

Rejected/Modified

Figure 7 Acceptance vs Rejection of Al Suggestions (Pie Chart)

In the acceptance- rejection pie chart, it is indicated that 60 percent of Al-generated content was rejected or edited
by the students, with only 40 percent being accepted directly. This balance shows that students did not passively depend
on the Al outputs, but rather were critical in the way they interact with the generative suggestions as shown in Figure 7.
The high level of edits and rejection is the indicator of the success of the hybrid system in developing evaluative thinking,
developing a system that is able to make students evaluate the appropriateness of generated ideas and make a choice
related to creative intentions. This conduct is compatible with the higher-order thinking in composition pedagogy, where
students should not just accept the shallow recommendations but create deliberate musical results.

Figure 8
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Figure 8 Self-Efficacy Radar Chart (Pre-test vs Post-test Scores)
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The self-efficacy radar chart reveals a straight and steady growth in all five aspects of musical confidence, which
include harmony, melody, rhythm, creativity, and technological ability. The level of confidence was moderate among
students before applying the hybrid system especially in rhythm and melody composition. Once the tasks are done with
the help of Al, the post-test scores improve significantly as shown in Figure 8 and appear in a wider and enlarged form
across the axes. The largest improvements are in the domains of creativity and technological confidence, which represent
simplies that hybrid composition classrooms do not only enhance the musical performance, but also make students
believe in their creative abilities, which is a crucial element in the creative development in the long term. The
comparative analysis between groups shows that the hybrid model made the greatest contribution to the advancement
of melodic development and rhythmic variation. The possibility of the Al to quickly generate motif substitutes allowed
the students to explore the contour, phrasing and syncopation more liberally than in the standard workflows.

6. CONCLUSION

This paper shows that Al-based music composition that employs humans as active participants has significant
pedagogical advantages, in terms of broadening the creative abilities of learners, increasing their conceptual knowledge,
as well as in their confidence in the composition procedure. Students using the generative system showed better
improvement in accuracy in harmony, melodic development, rhythmic variation, and coherence in the structure in
contrast to students using traditional tools only. The analysis of interactions showed that Al support was the most
effective at the stage of early ideation and that the learners progressively responded to their own judgment at the
refinement stages-this is a healthy development of dependence to autonomy. Qualitative considerations also made it
clear that Al was not a substitute of creativity but rather a stimulus that expanded imagination of students and decreased
creative stagnation at the initial stages of development. The work regarding the long-term learning results and the
adaptation of hybrid models to various musical traditions and learning settings should be pursued in the future.
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