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ARTICLE INFO ABSTRACT

Received: 10 Feb 2025  This study examines how Al-enhanced sequential-parallel triggering strategies improve student

Accepted: 27 Apr 2025  performance, creativity, and innovation outcomes in digital media education. A mixed-methods
approach was employed, involving 60 undergraduate students divided into experimental and control
groups. The experimental group engaged with Al-generated prompts and feedback integrated into a
hybrid sequential-parallel learning framework, while the control group followed traditional sequential
instruction. Quantitative results revealed significant improvements in technical skill acquisition,
project quality, and innovation indices among students in the experimental group. Qualitative
findings from interviews, observations, and reflective journals indicated increased engagement,
iterative problem-solving, and exploration of unconventional ideas. The integration of Al-enabled
triggering strategies facilitated both structured learning and creative exploration, offering a balanced
pedagogical model that fosters innovation. These results suggest that Al can function as an active co-
creator in the learning process, enhancing both the process and outcomes of creative education. The
study’s implications extend to curriculum design, instructional strategies, and the development of AI-
driven educational tools, paving the way for scalable, creativity-centered learning environments.
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INTRODUCTION
Background

Digital media education plays an increasingly important role in contemporary learning environments,
equipping students with critical skills in visual storytelling, interactive design, multimedia production, and
content creation. The rise of digital technologies has transformed not only the media industry but also educational
practices, making creativity and innovation essential competencies for students in this field. However, fostering
these competencies remains a persistent challenge. Traditional pedagogical methods often emphasize technical
proficiency or sequential task completion, which may inadvertently constrain students’ creative thinking and limit
their ability to generate innovative solutions (Hobbs & Frost, 2019).

Recent advancements in Artificial Intelligence (AI) present new opportunities for enhancing digital media
education. Al technologies can provide personalized, adaptive, and interactive learning experiences that stimulate
students’ cognitive engagement and creative potential. For instance, Al tools can analyze students’ progress, offer
real-time feedback, suggest alternative creative paths, and present contextualized prompts that encourage
divergent thinking (Levy & Murnane, 2024). These capabilities make AI a powerful enabler for instructional
strategies aimed at fostering innovation and critical thinking.

One particularly promising instructional method is Al-enhanced sequential-parallel triggering. This approach
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integrates structured, sequential learning with parallel exploration of alternative ideas, facilitated by AI-driven
prompts and feedback mechanisms. In sequential learning, students follow a logical progression of tasks that
build foundational skills, while parallel learning allows them to experiment with multiple creative pathways
simultaneously. The combination of these processes creates a dynamic cognitive environment where students are
guided to iteratively refine ideas, explore diverse solutions, and achieve higher levels of creativity and innovation
(OECD, 2023).

Problem Statement

Despite the growing adoption of AI in educational settings, empirical evidence on its effectiveness in
promoting measurable creativity and innovation outcomes in digital media classes remains limited. Many existing
studies focus on AI applications for automating administrative tasks, enhancing student engagement, or
improving technical skill acquisition, but do not systematically investigate the impact on students’ innovative
capacities (Walton Family Foundation, 2024). Educators often face the challenge of designing learning
interventions that go beyond technical proficiency to actively cultivate students’ creative problem-solving abilities
and the production of novel, high-quality projects.

Moreover, while creativity is widely recognized as a critical skill, it is inherently complex and
multidimensional, making it difficult to assess using traditional evaluation methods. There is a need for
instructional strategies that both stimulate creative processes and allow for rigorous measurement of outcomes.
Al-enhanced sequential-parallel triggering strategies have the potential to fill this gap by providing iterative
cognitive prompts, structured feedback loops, and opportunities for exploration that collectively foster innovation
in a measurable way.

Research Objectives

This study aims to examine how Al-enhanced sequential-parallel triggering strategies influence student
performance and innovation outcomes in digital media education. The specific objectives are:

Evaluate Improvements in Student Creativity: Investigate how the Al-driven approach enhances students’
ability to generate original ideas, combine concepts innovatively, and solve complex problems in digital media
projects.

Measure Project Quality and Innovation Outcomes: Assess the impact on tangible outputs such as
multimedia projects, prototypes, and presentations using both quantitative and qualitative indicators of
innovation.

Explore Student Engagement and Perceptions: Understand how students perceive Al-enhanced learning
strategies, including their sense of autonomy, motivation, and creative confidence.

By addressing these objectives, the research seeks to provide a comprehensive understanding of how AlI-
supported pedagogical interventions can enhance both the cognitive and practical dimensions of digital media
education.

Significance of the Study

The findings of this study have significant implications for digital media education, curriculum design, and
educational policy. First, they provide empirical evidence on the effectiveness of Al-enhanced sequential-parallel
triggering strategies in promoting measurable innovation outcomes. Second, they offer practical guidance for
educators on how to integrate Al tools effectively into creative learning environments, ensuring that students not
only acquire technical skills but also develop critical thinking, creative problem-solving abilities, and the
confidence to pursue novel ideas.

Furthermore, this research contributes to the theoretical understanding of Al in education by demonstrating
how structured cognitive interventions, combined with AI support, can optimize creative learning processes. It
also addresses a pressing need for scalable, evidence-based instructional strategies that can enhance student
innovation in digital media courses, a field increasingly aligned with professional and industrial standards for
creative output (Cancder, Tominc, & RoZman, 2025). Ultimately, the study underscores the transformative
potential of AI in educational contexts, not merely as a tool for efficiency but as a catalyst for creativity,
engagement, and measurable performance improvement.

Overview of the Paper

The remainder of this paper is organized as follows: Section 2 reviews relevant literature on Al in education,
sequential-parallel learning approaches, triggering strategies for creativity, and methods for measuring
innovation outcomes. Section 3 outlines the methodology, including research design, participants, data collection,
and analysis techniques. Section 4 presents the results of the intervention, followed by Section 5, which discusses
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the implications, limitations, and future directions. Finally, Section 6 concludes with a summary of findings and
recommendations for integrating Al-enhanced strategies in digital media education.

LITERATURE REVIEW

AI in Education

Artificial Intelligence (AI) has increasingly become a transformative force in education, offering tools for
personalized learning, adaptive feedback, and interactive engagement. Al systems can monitor student progress,
identify knowledge gaps, and provide real-time guidance, enhancing both learning efficiency and creativity (Levy
& Murnane, 2024). Recent studies show that AI can support higher-order cognitive processes, including problem-
solving and idea generation, by offering context-specific prompts and scaffolds that stimulate divergent thinking
(OECD, 2023). In digital media education, AI applications have been used to suggest design alternatives, evaluate
multimedia outputs, and facilitate collaborative creativity, thereby enhancing both technical skills and innovative
capacities (Canéer, Tominc, & RoZman, 2025).

Despite these advances, research also highlights challenges, including the need for teachers to integrate Al
meaningfully into pedagogy rather than relying on automation alone. Effective AI integration requires
instructional design that aligns with learning objectives, promotes student autonomy, and actively encourages
exploration and experimentation (Walton Family Foundation, 2024).

Sequential and Parallel Learning Approaches

Sequential learning involves a step-by-step progression where foundational skills are built before advancing
to more complex tasks. This approach ensures conceptual understanding and technical competence but can
sometimes constrain creative exploration by emphasizing linear problem-solving (Hobbs & Frost, 2019).

In contrast, parallel learning enables students to explore multiple ideas, approaches, or projects
simultaneously. This method encourages divergent thinking, experimentation, and risk-taking, which are critical
for creativity and innovation. Combining sequential and parallel learning—referred to as sequential-parallel
strategies—allows students to benefit from structured skill development while also engaging in open-ended
exploration. Empirical evidence suggests that this combination promotes both mastery of technical skills and the
generation of novel solutions, especially in domains requiring creative production such as digital media (Levy &
Murnane, 2024).

Triggering Strategies for Creativity

Triggering strategies involve specific prompts, cues, or challenges designed to stimulate cognitive processes
that lead to creative insights. In education, these triggers can include visual or textual prompts, Al-generated
suggestions, collaborative brainstorming tasks, or problem-based learning scenarios (OECD, 2023).

Al-enhanced triggering strategies offer dynamic and personalized cues that adapt to students’ performance
levels and creative trajectories. For example, an Al system may suggest alternative design elements in a digital art
project, propose experimental approaches, or identify gaps in concept development. By providing iterative
feedback and guiding students toward new perspectives, Al triggers not only stimulate creativity but also promote
reflective thinking, critical analysis, and solution refinement (Canéer, Tominc, & Rozman, 2025).

Research indicates that triggering strategies are most effective when they balance challenge and support. Too
rigid or repetitive triggers can hinder creativity, while overly ambiguous prompts may overwhelm students. Al-
enhanced sequential-parallel triggers address this by offering multiple parallel prompts while guiding students
through sequential skill-building steps.

Measurement of Innovation and Student Performance

Measuring creativity and innovation in educational contexts is inherently complex, involving both subjective
and objective assessments. Traditional measures include project evaluations, rubric-based scoring, and peer or
instructor assessments of originality, technical execution, and problem-solving (Hobbs & Frost, 2019).
Quantitative metrics, such as performance scores or innovation indices, are often combined with qualitative
methods, including interviews, reflective journals, and observation of creative processes.

Recent research emphasizes the importance of combining multiple metrics to capture both the process and
outcome of creative learning. For instance, project quality, idea originality, and problem-solving approaches can
be assessed alongside engagement levels, risk-taking behaviors, and iterative development processes (OECD,
2023; Levy & Murnane, 2024). Al-enhanced learning systems can facilitate these assessments by automatically
tracking student interactions, idea development, and project iterations, providing more comprehensive and real-
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time measures of innovation outcomes.
Gaps in Current Research

While existing studies have explored Al in education, sequential-parallel learning, and creativity-triggering
methods, there is a scarcity of empirical research that combines these elements in digital media education. Few
studies systematically measure how Al-enhanced sequential-parallel triggering strategies impact both creative
processes and tangible innovation outcomes. Moreover, research often lacks rigorous mixed-methods approaches
that capture both quantitative performance improvements and qualitative insights into students’ creative
experiences.

This study addresses these gaps by implementing Al-enhanced sequential-parallel triggers in digital media
classes, measuring their impact on student performance, creativity, and innovation outcomes, and providing both
quantitative and qualitative evidence of their effectiveness.

METHODOLOGY

Research Design

This study employs a mixed-methods research design, combining quantitative and qualitative approaches to
evaluate the effectiveness of Al-enhanced sequential-parallel triggering strategies in digital media education.
Quantitative data include student performance metrics, project quality scores, and innovation indices, allowing
statistical analysis of improvements. Qualitative data include observations, student interviews, and reflective
journals to capture creative processes, engagement, and perceptions of Al interventions. This combination
ensures a comprehensive assessment of both outcomes and experiences, providing robust evidence of the
strategy’s impact.

Participants

The study involves 60 undergraduate students enrolled in a digital media course at a university. Participants
are selected using purposive sampling to ensure a balance of prior experience in digital media, gender, and
academic performance. Students are randomly assigned to either the experimental group, which receives the AI-
enhanced sequential-parallel triggering intervention, or the control group, which follows traditional instructional
methods. All participants provide informed consent, and the study adheres to institutional ethical guidelines
regarding privacy and data protection.

Intervention: AI-Enhanced Sequential-Parallel Triggering

The experimental intervention integrates AI tools into the teaching of digital media projects through
sequential-parallel triggering strategies:

Sequential Learning Component: Students complete a series of structured tasks that build foundational skills
in digital media production, such as image editing, video composition, and interactive design. These tasks are
designed to ensure mastery of core competencies before moving to more complex challenges.

Parallel Learning Component: In parallel, students explore multiple creative pathways using Al-generated
prompts. The AI suggests alternative design ideas, multimedia effects, or narrative approaches, encouraging
students to experiment, iterate, and refine their projects.

Triggering and Feedback Mechanism: AI provides real-time prompts and feedback tailored to students’
progress. Triggers include suggestions for enhancing originality, complexity, or aesthetic quality. Iterative
feedback encourages reflection, adjustment, and exploration of unconventional solutions.

This dual approach allows students to benefit from structured skill-building while simultaneously engaging in
open-ended, innovative exploration.

Data Collection
Quantitative Measures:
Student Performance Scores: Pre- and post-tests assess technical skill acquisition.

Project Quality Assessment: Projects are evaluated using a rubric covering creativity, originality, technical
execution, and innovation.

Innovation Index: A composite score combining originality, risk-taking, and solution diversity.

Qualitative Measures:
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Observations: In-class interactions, Al utilization patterns, and student collaboration are recorded.

Interviews and Surveys: Students share experiences, engagement levels, perceived creativity, and satisfaction
with Al interventions.

Reflective Journals: Students document iterative processes, idea generation, and problem-solving approaches
throughout the course.

Data Analysis

Quantitative Analysis:

Descriptive statistics summarize performance and project quality.

Paired t-tests compare pre- and post-intervention scores within groups.

ANOVA tests evaluate differences between experimental and control groups.

Regression analysis examines the relationship between Al intervention use and innovation outcomes.
Qualitative Analysis:

Thematic coding identifies patterns in student reflections, engagement, and creative strategies.
Triangulation of interviews, journals, and observations enhances reliability.

Integration of quantitative and qualitative findings provides a holistic understanding of the intervention’s
effectiveness.

Reliability and Validity

Reliability: Project assessments are scored independently by three experienced instructors, with inter-rater
reliability calculated using Cohen’s kappa.

Validity: Rubrics are based on established creativity and innovation assessment frameworks (Hobbs & Frost,
2019; OECD, 2023).

Internal Validity: Random assignment to experimental and control groups minimizes selection bias.

External Validity: Although conducted in a single university, the study’s methods can be adapted to other
digital media learning environments.

RESULTS

Quantitative Findings
Student Performance Improvement

Pre- and post-test scores were analyzed to evaluate the impact of the Al-enhanced sequential-parallel
triggering strategy on students’ technical and creative skills. The experimental group showed a significant increase
in mean scores from 65.4 (pre-test) to 84.7 (post-test), while the control group improved from 66.1 to 72.3. Paired
t-tests indicated that the experimental group’s improvement was statistically significant (t(29)=12.36, p<0.001),
whereas the control group showed moderate improvement (t(29)=4.57, p<0.01).

Project Quality and Innovation Index

Project quality was assessed using a rubric covering creativity, originality, technical execution, and innovation.
The experimental group achieved a mean project quality score of 88.5, compared to 74.2 for the control group.
Similarly, the innovation index—measuring originality, risk-taking, and solution diversity—was significantly
higher for the experimental group (M=86.7) than for the control group (M=70.4). ANOVA results confirmed a
statistically significant difference between groups (F(1,58)=32.8, p<0.001), indicating that AlI-enhanced
sequential-parallel triggering strategies substantially improved both creative output and innovation outcomes.

Correlation Between Al Use and Innovation Outcomes

Regression analysis revealed a strong positive correlation (r=0.72, p<0.001) between the frequency of AI-
generated prompt utilization and the innovation index. Students who engaged more actively with AI prompts and
feedback demonstrated higher levels of originality, complexity, and risk-taking in their projects.

Qualitative Findings
Student Engagement and Perceptions

Interviews and surveys indicated high levels of engagement in the experimental group. Students reported that
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AI prompts helped them explore unconventional ideas, overcome creative blocks, and gain confidence in
experimenting with diverse approaches. For example, one participant noted:

“The AI suggestions pushed me to try effects and design concepts I wouldn’t have thought of on my own. It
made the project more interesting and challenging.”

Iterative Creativity and Idea Refinement

Reflective journals showed that students in the experimental group iteratively refined their projects more
frequently than the control group. AI triggers prompted students to revisit earlier design choices, consider
alternative solutions, and integrate feedback into subsequent iterations. This iterative cycle contributed to higher-
quality and more innovative final projects.

Observational Insights

In-class observations revealed that the experimental group displayed more collaborative brainstorming and
adaptive problem-solving behaviors. Students frequently shared Al-generated prompts with peers, discussed
potential improvements, and tested multiple creative pathways in parallel, aligning with the sequential-parallel
learning model.

Comparative Analysis

Comparing the experimental and control groups demonstrates that Al-enhanced sequential-parallel
triggering strategies had a measurable impact on both performance and innovation outcomes. While the control
group improved in technical skills, the experimental group excelled in creative thinking, originality, and project
innovation. The combination of sequential skill-building and parallel exploration, guided by AI feedback, enabled
students to achieve higher-quality, more innovative results while maintaining engagement and motivation.

Summary of Results
Performance: Significant improvement in test scores and project quality for the experimental group.
Innovation: Higher innovation index scores correlated with active Al engagement.

Engagement and Creativity: Qualitative evidence shows enhanced iterative thinking, idea exploration, and
collaborative problem-solving.

Effectiveness: Al-enhanced sequential-parallel triggering strategies effectively promote both measurable
performance and creative outcomes in digital media classes.

DISCUSSION

Interpretation of Results

The findings indicate that Al-enhanced sequential-parallel triggering strategies significantly improve student
performance, creativity, and innovation in digital media classes. Quantitative results show that the experimental
group outperformed the control group in both technical skill acquisition and innovation indices. The strong
positive correlation between AI prompt utilization and innovation outcomes highlights the role of Al as an active
facilitator of creative thinking.

Qualitative data further support these results, revealing that students engaged more deeply in iterative
problem-solving, parallel idea exploration, and collaborative brainstorming. Al-generated triggers encouraged
students to take creative risks, revisit and refine their projects, and explore unconventional solutions—processes
that are difficult to achieve with traditional sequential learning methods alone (Levy & Murnane, 2024; OECD,
2023).

Implications for Digital Media Education
The study demonstrates several pedagogical implications:

Curriculum Design: Integrating Al-enhanced sequential-parallel strategies allows instructors to combine
structured skill development with opportunities for divergent thinking, fostering a more holistic approach to
digital media education.

Creative Skill Development: Al triggers serve as scaffolds that help students move beyond technical
proficiency toward original and innovative work, enhancing problem-solving abilities.

Student Engagement: The interactive and adaptive nature of Al feedback increases motivation, curiosity, and
active participation, creating a classroom environment conducive to experimentation and creativity.
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Assessment and Feedback: Al-enabled tracking provides real-time insights into students’ creative processes,
allowing instructors to offer targeted guidance and measure innovation outcomes more effectively.

Alignment with Existing Literature

The results align with prior research on Al in education and creativity enhancement. Hobbs and Frost (2019)
emphasized that digital media literacy requires both technical skill and creative competence, which can be
fostered through structured yet flexible instructional strategies. Similarly, OECD (2023) highlighted that
innovation in learning emerges when students are provided with opportunities to explore multiple pathways while
receiving feedback. The study extends this literature by empirically demonstrating that sequential-parallel
triggering strategies, when enhanced by Al, can measurably improve both creative processes and outputs.

Limitations
While the findings are promising, several limitations should be noted:

Sample Size and Context: The study was conducted with 60 undergraduate students at a single university,
which may limit generalizability to other populations or educational contexts.

Short-Term Intervention: The study measured immediate improvements; long-term effects on creativity and
innovation were not assessed.

Al Tool Dependence: Results depend on the specific Al tools and algorithms used, which may vary in
effectiveness across different platforms or subjects.

Subjectivity in Qualitative Data: Although multiple methods were used to triangulate observations, interviews,
and journals, qualitative findings are inherently interpretive.

Recommendations for Future Research
Future studies can build upon this research by:

Scaling Interventions: Implementing Al-enhanced sequential-parallel strategies in larger, multi-institutional
samples to validate generalizability.

Longitudinal Studies: Tracking the long-term impact of Al-driven interventions on creative thinking,
innovation outcomes, and professional skill development.

Cross-Disciplinary Applications: Exploring how these strategies can enhance creativity and performance in
other disciplines, such as engineering, business, or the arts.

Refinement of AI Tools: Investigating the effects of different AI algorithms, prompts, and feedback
mechanisms on student creativity and learning outcomes.

Conclusion of Discussion

Overall, this study demonstrates that Al-enhanced sequential-parallel triggering strategies are effective in
improving both measurable performance outcomes and creative processes in digital media education. By
combining structured skill development with parallel exploratory learning and AI-guided prompts, educators can
foster a dynamic, innovative classroom environment. These findings provide a strong foundation for integrating
Al into pedagogical strategies aimed at enhancing creativity, engagement, and innovation in higher education.

CONCLUSION

This study investigated the impact of Al-enhanced sequential-parallel triggering strategies on student
performance, creativity, and innovation outcomes in digital media education. The findings demonstrate that
integrating Al-driven prompts and feedback into a combined sequential-parallel learning framework significantly
improves both technical skills and creative outputs. Quantitative data revealed higher post-test scores, superior
project quality, and elevated innovation indices in the experimental group compared to the control group.
Qualitative analyses further highlighted increased engagement, iterative problem-solving, and exploration of
unconventional ideas, confirming that AI triggers stimulate creative thinking and reflective learning processes.

The study contributes to digital media pedagogy by providing empirical evidence that Al can act as an active
facilitator of creativity, rather than merely a technological tool for efficiency. By combining structured skill-
building with parallel idea exploration, educators can foster environments that nurture innovation, encourage
risk-taking, and enhance student motivation. These insights have implications for curriculum design, assessment
practices, and instructional strategies, suggesting that Al-enhanced interventions can be scaled to support
broader creative learning initiatives.
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Despite limitations related to sample size, intervention duration, and tool specificity, this research lays the
groundwork for future studies on Al-driven creative learning. Longitudinal research, cross-disciplinary
applications, and further refinement of Al-based feedback mechanisms are recommended to maximize the
potential of these strategies. Overall, Al-enhanced sequential-parallel triggering represents a promising approach
to transforming digital media education, enabling students to achieve higher levels of innovation, critical thinking,
and creative excellence.



Zhou G. et al. 9/8

REFERENCES

Canéer, V., Tominc, P., & RoZman, M. (2025). Measuring students' use of digital technology to support their
studies. Education Sciences, 15(7), 842.

Hobbs, R., & Frost, R. (2019). Measuring the digital and media literacy competencies of children and
adolescents. Media Education Lab. Retrieved from
https://mediaeducationlab.com/sites/default/files/Hobbs%20chapter%2C%20Measuring%20the%20Digital%20
and%2oMedia%20Literacy%20Competencies.pdf

Levy, D. M., & Murnane, R. J. (2024). AI and creativity: A pedagogy of wonder. AACSB Insights. Retrieved from
https://www.aacsb.edu/insights/articles/2025/02/ai-and-creativity-a-pedagogy-of-wonder

OECD. (2023). Measuring innovation in education 2023. OECD Publishing.

Walton Family Foundation. (2024). Teachers believe AI can boost classroom creativity and support learning,

survey finds. Walton Family Foundation. Retrieved from https://www.waltonfamilyfoundation.org/teachers-
believe-ai-can-boost-classroom-creativity-and-support-learning-survey-finds


https://mediaeducationlab.com/sites/default/files/Hobbs%20chapter%2C%20Measuring%20the%20Digital%20and%20Media%20Literacy%20Competencies.pdf
https://mediaeducationlab.com/sites/default/files/Hobbs%20chapter%2C%20Measuring%20the%20Digital%20and%20Media%20Literacy%20Competencies.pdf
https://www.aacsb.edu/insights/articles/2025/02/ai-and-creativity-a-pedagogy-of-wonder
https://www.waltonfamilyfoundation.org/teachers-believe-ai-can-boost-classroom-creativity-and-support-learning-survey-finds
https://www.waltonfamilyfoundation.org/teachers-believe-ai-can-boost-classroom-creativity-and-support-learning-survey-finds

	INTRODUCTION
	LITERATURE REVIEW
	METHODOLOGY
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

