Implementation Framework: From Theory to Practice
Phase 1: Disciplinary Analysis (1-2 weeks): The objective is to identify content concepts that necessitate spatial-visual-temporal reasoning, analyze the communication methods employed by disciplinary experts for this content (what mode do they use?), and ascertain the unique contribution of each communication mode (What is each mode’s distinctive contribution?).
Phase 2: Student Assessment (1 week): This phase involves a comprehensive pre-assessment of students’ multimodal competencies and their proficiency with design tools, alongside an identification of any resource constraints, such as available technology and technical skill levels.
[bookmark: _Hlk222908027]Phase 3: Explicit Instruction in Affordances (2-3 weeks): This phase involves a detailed deconstruction of exemplary multimodal scientific communications, including journal articles with figures, conference presentations, science documentaries, and interactive visualizations. The explicit instructional focus will be on analyzing how visual elements organize information, identifying concepts that would be challenging to comprehend without visual aids, and understanding the role of color in conveying meaning. Additionally, this phase will introduce relevant modal vocabulary and conceptual frameworks, such as affordances, constraints, and complementarity.
Phase 4: Structured Design Process (4-6 weeks): This phase will focus on introducing design tools and workflows, such as storyboarding, wire-framing, and prototyping. Students will be guided through the process of planning multimodal compositions prior to production, receive just-in-time technical instruction, and engage in peer feedback sessions centered on design decisions.
Phase 5: Guided Composition (4-6 weeks): During this phase, students will be instructed and requested to produce multimodal texts, applying the design principles they have learned. They will receive ongoing feedback from both the instructor and their peers regarding their modal choices and intersemiotic relationships, and opportunities for revision based on this feedback will be provided.
[bookmark: _Hlk222908077]Phase 6: Metacognitive Reflection and Transfer (1-2 weeks): Students will be prompted to reflect on their design decisions, specifically addressing the rationale behind their chosen modes and their effectiveness in conveying understanding. Additionally, a focused discussion will be facilitated regarding the transferability of these principles to diverse contexts (How might you apply these principles in various contexts?
Phase 7: Assessment (1 week): an evaluation will be conducted utilizing a theoretically grounded multimodal rubric (Table 2, Category 4), provide feedback specifically addressing intersemiotic relationships rather than solely individual modes, and engage in discussions with students regarding the rationale behind the assessment criteria.
