Supplementary Material 1: A Practical Example of the 3D-ICE Teaching Model
Topic: Clinical Management of Sensorineural Hearing Loss (SNHL)

I. Teaching Objective Setting (Three-Dimensional Knowledge Goals)

Knowledge and Skills Objectives

Master the definition and etiology of sensorineural hearing loss (e.g., ototoxic drugs, noise exposure, genetic factors, presbycusis) and pathological mechanisms (e.g., hair cell damage, auditory nerve lesions)

Become familiar with hearing assessment methods: pure tone audiometry, acoustic immittance testing, otoacoustic emissions, auditory brainstem response (ABR), etc.

Interpret audiograms and distinguish sensorineural hearing loss from conductive and mixed hearing loss

Understand common treatment principles: pharmacotherapy, hearing aid fitting, cochlear implantation, etc.

Process and Methods Objectives

Cultivate students' clinical diagnostic reasoning through authentic cases

Guide students in audiogram analysis, etiological inference, and treatment plan formulation

Emphasize multidisciplinary collaboration (e.g., communication with radiology, psychology, and rehabilitation departments)

Affective and Attitudinal Objectives

Develop empathy for patients with hearing impairment and understanding of its impact on communication, psychology, and social adaptation

Emphasize the importance of patient education and family communication

Guide students in providing supportive care when facing incurable hearing loss

II. Immersive Clinical Experience Design

Case Background:
A 65-year-old male patient presented with "progressive bilateral hearing loss for 8 years, accompanied by tinnitus." No history of otorrhea or trauma. History of hypertension with long-term antihypertensive medication use. Retired worker with prolonged occupational noise exposure history.

Immersive Experience Components:

Role-Playing

Students are divided into groups playing roles of physician, patient, and family members

The "physician" takes medical history, the "patient" describes symptoms while wearing occlusive earplugs to experience communication difficulties faced by hearing-impaired patients; "family members" supplement observations (e.g., "He doesn't hear when called for meals")

Instructing physicians observe and provide feedback on communication skills and empathetic expression

Hearing Assessment Simulation

Under the guidance of professional technicians, student groups perform pure tone audiometry and acoustic immittance testing on each other using real equipment, enabling understanding of testing procedures and interpretation of常规audiometric patterns

Professional technicians demonstrate analysis of abnormal audiograms on actual patients, determining type and degree of hearing loss

Guided discussion: Why might this patient have sensorineural hearing loss? Could noise exposure and hypertension have synergistic effects?

Case Discussion Session

Instructing physicians provide authentic or anonymized similar cases for group discussion

Discussion topics include:

Is imaging examination (e.g., inner ear MRI) necessary to rule out acoustic neuroma?

Timing and type selection for hearing aid fitting?

Does the patient meet cochlear implantation criteria?

Each group proposes diagnostic and treatment plans, subject to questioning by other groups

Practice Reflection Logs

Students write reflective logs after the experience, including:

Most significant learning gains from this experience

Difficulties encountered in communication or procedures

New insights into patients' emotional needs

Suggestions for future clinical improvement

III. Teaching Effectiveness Evaluation

Skills Assessment: Students complete a comprehensive hearing evaluation process in simulated settings, including medical history taking, hearing testing, result interpretation, and preliminary treatment plan formulation.

Attitude Assessment: Evaluation of professional attitude changes through observation of empathetic expression during role-playing and emotional cognition demonstrated in reflection logs.

Satisfaction Survey: Student evaluation of teaching method acceptability, engagement, and practicality.

Concluding Experience: Observation of a complete cochlear implantation surgery for a patient with severe-to-profound sensorineural hearing loss, helping students construct knowledge, develop skills, and cultivate professional competence in authentic contexts.



