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Cultivating Critical Voices: Stakeholder Simulation and Gene-Editing Deliberation in Agricultural Science Communication

Introduction
Contemporary food and agricultural science programs face rising challenges in preparing students to navigate complex socioscientific issues introduced by emerging technologies such as gene editing. These technologies demand that learners develop ethical, social, and regulatory reasoning in tandem with technical expertise. Gene‑edited livestock exemplifies these tensions: while offering potential gains in animal welfare and sustainability, it simultaneously raises concerns about oversight, trust, and societal acceptability. With recent U.S. regulatory authorizations moving gene‑edited animals closer to market integration, instruction in this area must embed scientific, civic, and moral reasoning as core components, rather than treating them as supplemental add‑ons.
Program Rationale and Design
Guided by a constructivist, learner‑centered orientation and grounded in Kolb’s experiential learning cycle, we implemented a Town Hall–style stakeholder role‑play that asked students to deliberate on gene‑edited pork. Participants adopted various stakeholder positions (e.g., regulators, producers, consumers), engaging directly with the ethical, evidentiary, and emotional complexities of the issue. The intervention was designed to cultivate perspective‑taking, strengthen argumentative practice, and promote literacy in regulatory processes.
How It Works
The activity was structured in three phases: (1) scaffolded preparation that included briefing materials and curated readings on CRISPR, regulatory oversight, and stakeholder perspectives; (2) a Town Hall simulation involving timed speeches (two‑minute openings), rebuttal and question rounds, and one‑minute closings, with faculty serving as neutral facilitators to balance airtime and evidence use; and (3) an guided debrief connecting the experience to students’ personal values and prospective professional roles. Seven roles—Bioscientist, Biotech Representative, FDA/USDA Regulator, Agribusiness Supply Chain Representative, Social Media Influencer, Farmer/Producer, and Consumer—were distributed evenly across teams. A semi‑circular room arrangement and structured turn‑taking reinforced inclusive participation.
Methodology
The intervention was conducted within an undergraduate science communication course at a U.S. land‑grant university, employing mixed methods. Quantitative pre‑ and post‑activity surveys captured changes in content understanding, risk/benefit perceptions, self‑confidence, and regulatory literacy (descriptive comparisons). Qualitative data sources included video‑recorded and transcribed debate sessions, systematic observation notes, and student post‑debate reflections. These were analyzed through thematic coding, using both a priori categories (perspective‑taking, empathy, regulatory reasoning, inclusivity) and open coding, with iterative consensus validation. Assignments were screened for plagiarism and inappropriate AI use, with guidance reminding students of the importance of maintaining their authentic voice.
Findings
Students frequently described the Town Hall as “more active, interactive, and engaging” than traditional lectures or readings, noting that the combination of preparation, real‑time listening, and adaptive argumentation improved focus and retention—“you remember stuff better because you’re using it, not just hearing it.” Reported knowledge gains extended beyond scientific content to encompass ethical, policy, and trust dimensions (“I didn’t realize how much FDA/USDA shapes this”).
The format heightened cognitive engagement by requiring active listening, rapid rebuttal, and “thinking on your feet.” Students noted expanded perspective exchange—“I saw valid points from farmers, regulators, and activists”—and demonstrated more nuanced reasoning that moved beyond binary frames toward trade‑offs among welfare, safety, innovation, and transparency. Emotional responses varied: some participants reported heightened investment (“defending a role made it feel real”), whereas others suggested that role‑play reduced tension while sharpening analysis.
Structural features fostered inclusivity and belonging. Equal speaking turns, circular seating, and shared preparation were cited as lowering anxiety (“sitting in a circle made it less scary”) and encouraging participation from typically quieter students. Role alignment and misalignment both yielded educative benefits: alignment fostered authenticity and responsibility, while misalignment promoted empathy through engagement with unfamiliar perspectives.
Limitations included time pressure that led to rushed exchanges, uneven preparation among participants, occasional rigidity in the format, and indications that much of the learning was concentrated in the preparation stage rather than the live debate.
Alternative Views, Equity, and Risks
Students noted that role labels can inadvertently reinforce stereotypes if not carefully framed, and some expressed a preference for slower, consensus‑oriented dialogue formats. We also observed evidence of AI‑standardized phrasing in a subset of written reflections. This was addressed through explicit guidance and screening measures to protect student authenticity.
Discussion and Significance
Overall, the Town Hall simulation fostered scientific understanding, perspective‑taking, civic reasoning, and inclusive participation while making socio‑technical trade‑offs concrete. The approach is portable across food‑system and biotechnology topics and can be adapted across diverse courses, including animal science and agribusiness. Future iterations will incorporate extended time for unstructured deliberation, introduce alternate formats (e.g., fishbowl or consensus‑building rounds), and deploy objective discourse measures such as rubric‑based coding and delayed retention assessment. To support replication, we provide role descriptions, timing guidelines, seating arrangements, and debrief scaffolds.
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