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Supplemental Information

Online Resource 1

Description of genAI Development for the Randy Rhodes Virtual Patient
1. Technical Infrastructure. Randy Rhodes’ technical infrastructure comprises a combination of commercial platforms. A local speech-to-text model transcribes students’ spoken queries to the avatar, and we use ElevenLabs APIs to synthesize the avatar’s custom voice responses in return. Simultaneously, the D-ID facial animation platform renders the avatar’s visual expressions in real-time to create a full audiovisual experience: the user sees Randy speaking naturally, hears his distinct voice, and can converse with him as though he were a live patient. To produce the avatar’s responses, we use API calls to OpenAI’s GPT-4o large language model (LLM), which processes students’ transcribed queries based on custom agent instructions informed by the faculty-generated case materials contained in the Randy Rhodes ePBLM database (see 2. Design Foundations).  
2. Design Foundations. Our first step in creating Randy’s conversational capacity was to establish a solid foundation from the medical school’s deterministic, faculty-generated patient outline used as the basis for the Randy Rhodes ePBLM. This outline contained all of the case-essential facts: Randy’s age, occupation, presenting symptoms, and relevant family history. From there, we crafted a set of “agent instructions” to guide his personality, as follows:
· Core System Prompt (Example):
"You are Randy Rhodes, a 54-year-old, no-nonsense, over-the-road truck driver. You are here today because of a rash on your arm that has been bothering you for months. You are generally a bit blunt, tired, and skeptical of doctors. You don't like a lot of questions and won't volunteer information unless asked directly. You are annoyed by talk of lifestyle changes. Your mood is irritable but not aggressive. You must adhere strictly to the provided case facts. Your core facts are: [Insert key case details: e.g., '54 years old,' 'truck driver,' 'rash on arm for 3 months,' 'drinks 5 sodas a day,' 'father had heart problems,' etc.]. You do not know your diagnosis. Do not break character."
This dual-layer approach—outlining the core scenario and then injecting behavioral traits—ensures that Randy appears consistent with case-essential facts yet still feels like a fully fleshed-out individual. 
To make Randy’s interactions feel more lifelike, we introduced non-deterministic elements by adjusting certain generation parameters (e.g., top_p, temperature) so that he could answer with a range of plausible responses. Rather than constraining Randy to repeat word-for-word answers, we incorporated slight variation in his phrasing, sentence structure, and tone. Although his responses remain aligned with the case-essential facts and personality traits we gave him (for example, being tired, dismissive of “too many questions,” or annoyed by talk of lifestyle changes), he might phrase them in subtly different ways. For example:
· Student: "Hi Randy, can you tell me about your diet?"
· Desired AI Response (guided by the core system prompt): "I'm on the road, so I eat what's there. Fast food, gas station stuff. I drink more caffeine than water." (This response reflects his occupation and blunt personality).
· Student: "Do you do any illicit drugs?"
· Desired AI Response (guided by the core system prompt): "I smoke a little pot now and then to relax. Nothing else." (This introduces a non-deterministic but plausible detail consistent with his character, which was an observed deviation from the core ePBLM). 
This approach prevents medical learners from relying on rote responses or scripted prompts; instead, they have to actively listen, just as they would with a real patient.
3. Guardrails and Moderation Strategies We recognized the importance of guardrails to ensure the simulation remained coherent, realistic, and aligned with educational goals. These were implemented as direct instructions within the system prompt, as shown in the following illustration:
· Content Adherence: "You must not contradict established medical details from the core facts. If the case says you are losing weight, you cannot claim you have gained weight."
· Diagnosis Concealment: "You do not know your diagnosis (Type 2 Diabetes). Do not reveal this information or speculate on a diagnosis, even if the student suggests it."
· Character Consistency: "Do not use complex medical jargon. Your speech patterns should remain those of a truck driver, not a doctor. Avoid becoming overly polite or suddenly revealing hidden knowledge unrelated to your backstory."
· Safety and Scope Limitation: "Do not provide medical advice. Do not engage in conversations that are inappropriate, unsafe, or outside the scope of a standard medical history interview."
In the end, we sought a balanced system: Randy has enough freedom to sound truly human—hesitating, deflecting, or volunteering new tidbits depending on the flow of conversation—yet he never veers so far as to undermine the case. By embedding non-determinism within carefully defined parameters and leveraging robust multimedia APIs, we strove to provide a more authentic training environment, demanding that students engage in genuine dialogue rather than running through predictable scripts. 
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Online Resource 2

Descriptive Observation Notes Template

	Date of recording: 
	Case Type (AI or ePBLM): 
	Group Size (number of students):  

	Observer (your name): 

Observer reflexivity:


	Description of Location/Space: 


Name and role of the research assistant in this session: 





Take detailed notes on everything you observe that you deem to be noteworthy. These notes should provide (but may not be limited to) detailed descriptions 
	Timestamp 
(Taken from recording)
	Observation of Activity 
(Who, What, When, Where, How)
	Reflections
(Your Thoughts On What You Observe)

	Example: 0:07:21
	Student asks the AI a question, referring to the AI by name, reacts with apparent frustration to the AI’s indirect response to their question. 
	Interesting that the student treats the AI like a person, and has emotional reactions to what it says. 

	
	
	




Online Resource 3

Learner Perceptions Survey (ePBLM Condition)

Pre-Tutorial

Based on your past experience with ePBLM problem-based learning sessions, please give your opinions on each of these statements:
1. I think that ePBLM problem-based learning sessions improve my clinical knowledge.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

2. I think that ePBLM problem-based learning sessions simulate clinical experiences accurately.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

3. I think that seeing patients in ePBLM problem-based learning sessions helps me retain knowledge about the clinical situations.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

4. I think that ePBLM problem-based learning sessions are enjoyable.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree



5. I think that ePBLM problem-based learning sessions are stressful.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

6. I think that ePBLM problem-based learning sessions allow for teamwork.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

7. I think that ePBLM problem-based learning sessions stimulate my interest in learning about the disease at hand.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

8. I usually feel more confident interacting with chief complaints after ePBLM tutor group sessions.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree


Post-Tutorial

1. I think that this ePBLM problem-based learning session improved my clinical knowledge.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

2. I think that this ePBLM problem-based learning session simulated clinical experiences accurately.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

3. I think that seeing the patient in this ePBLM problem-based learning session will help me retain knowledge about the clinical situation.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

4. I think that this ePBLM problem-based learning session was enjoyable.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

5. I think that this ePBLM problem-based learning session was stressful.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree


6. I think that this ePBLM problem-based learning session allowed for teamwork.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

7. I think that this ePBLM problem-based learning session stimulated my interest in learning about the disease at hand.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

8. I feel more confident interacting with this complaint after this ePBLM tutor group session.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree



Online Resource 4

Learner Perceptions Survey (genAI Condition)

Pre-Tutorial

Based on your past experience with ePBLM problem-based learning sessions, please give your opinions on each of these statements:
1. I think that ePBLM problem-based learning sessions improve my clinical knowledge.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

2. I think that ePBLM problem-based learning sessions simulate clinical experiences accurately.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

3. I think that seeing patients in ePBLM problem-based learning sessions helps me retain knowledge about the clinical situations.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

4. I think that ePBLM problem-based learning sessions are enjoyable.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree



5. I think that ePBLM problem-based learning sessions are stressful.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

6. I think that ePBLM problem-based learning sessions allow for teamwork.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

7. I think that ePBLM problem-based learning sessions stimulate my interest in learning about the disease at hand.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

8. I usually feel more confident interacting with chief complaints after ePBLM tutor group sessions.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree



Post-Tutorial
1. I think that this autonomous AI problem-based learning session improved my clinical knowledge.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

2. I think that this autonomous AI problem-based learning session simulated clinical experiencing accurately.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

3. I think that seeing the patient in this autonomous AI problem-based learning session will help me retain knowledge about the clinical situation.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

4. I think that this autonomous AI problem-based learning session was enjoyable.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

5. I think that this autonomous AI problem-based learning session was stressful.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree


6. I think that this autonomous AI problem-based learning session allowed for teamwork.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

7. I think that this autonomous AI problem-based learning session stimulated my interest in learning about the disease at hand.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree

8. I feel more confident interacting with this complaint after this autonomous AI tutor group session.
1) Strongly disagree
2) Disagree
3) Neither agree nor disagree
4) Agree
5) Strongly agree



Online Resource 5

Patient History Information Quiz
									
1.	What was Randy’s chief complaint? 


2.	Did anything seem to help relieve Randy’s chief complaint?


3.	What was Randy’s diet like?


4.	What was Randy’s occupation?


5.	Did Randy have any notable past medical history?


6.	Was there any remarkable family medical history?


7.	What were some of Randy’s lifestyle habits?


8.	Did Randy have any weight changes? If so, what were they?


9.	What were Randy’s sleep habits like?


10.	What were Randy’s demographics?


11.	Did Randy have any genitourinary symptoms?





Online Resource 6
Codebook w/ Examples from Each Group
KEY – 
HIGH-LEVEL TOPIC – definition of topic
· Code – definition of code
· Group name
· Example data representing the code

ORIENTING ACTIVITY – This topic characterizes activities undertaken by the group to orient to the task at hand. It allows us to examine how orientation to the tutorial differs (or not) when AI vs. ePBLM is used 
· Orientation to how the tutorial will run – roles – This code captures the tutor’s introduction to the tutorial, specifically her stated expectations for the roles she and the students will play to progress the tutorial. 
· AI Group 1
· ‘“I want you to interact with the patient, and I’m going to act like the tutor.”’ 
· ‘“I treat my tutor group like adults.” “I’m just here to keep the guardrails on.”’
· AI Group 2
· ‘[Tutor] Explains that she sees the students as experts at PBL, who know what they’re doing; her job is to “sit back, make sure the guardrails stay on, push and tweak a little bit where I think you need to go in a little more detail.”’
· ‘“This is about you guys interacting as a group and interacting with Randy.”’
· ePBLM Group 1
· ‘[Tutor]: “I run my tutor groups in this way: I think you guys are all adults. You’ve been doing this for over-almost 2 years now. I think you know what you’re doing, and so I just let you go. My goal is to make sure we don’t get too far off the rails…”’
· ePBLM Group 2
· ‘[Tutor]: “So my goal is to sit back, let you do your thing. I may pop-in with a clarifying question… And I will make sure we don’t go off the rails for a long time and not come back.”’
· Introduction to the AI – roles – This code captures the tutor’s introduction of the AI to the students, specifically the role it will/will not play in gathering patient data, and students’ roles for interacting with it. This code applies to AI groups only.
· AI Group 1
· ‘Tutor introduces the AI: “Randy is our AI patient here.”’
· ‘“Test/exam results will need to be gathered from the “regular ePBLM.””
· AI Group 2
· ‘[Tutor] Explains that the AI will be used only for history-taking.’
· ‘[Tutor] Explains to students that “anyone can ask a question”’
· Instructions on AI use – This code captures verbalized general instructions for interacting with the AI, which may come from the RA or the tutor. This code excludes troubleshooting advice students receive when encountering unexpected responses from the AI (which is addressed by another code below).
· AI Group 1
· ‘RA provides guidance on how to interact with the AI. Give your name when talking to him. The AI (“he”) will “know” who is talking to “him” and “may interact differently” with different people.’
· AI Group 2
· ‘[Tutor] Gives tips for interacting with the AI (e.g., introduce yourself, avoid long pauses, which seemed to confuse the AI in the previous session). RA provides additional guidance [specifying how to signal him when ready to speak and finished speaking].’
LOGISTICAL / TECHNICAL FACTORS – This topic characterizes instances where the technology involved in conducting the tutorial (AI or ePBLM) affects the flow of activity. The purpose of this topic is to understand the sociomaterial aspects of using technology in a PBL tutorial. 
· RA as tech intermediary – This code captures instances where the RA assists with or mediates the operation of the technology (AI or ePBLM), rather than students doing so directly.
· AI Group 1
· ‘RA clarifies that he has to push down a button to activate the mic when the students want to address the AI so that the AI doesn’t “pick up on everything that’s being spoken.”’
· ‘The RA verifies that they are ready before pushing the button.’
· ‘Students continue to request RA to pull up certain physical exams, one at a time asking, multiple students making requests once previous one finished.’
· AI Group 2
· ‘[Tutor] Explains that… the RA will operate the push-to-talk button.’
· ‘At the RA’s direction (“Try it again.”), the student asks “Is it warm to the touch?”’
· ‘RA types “skin” into the ePBLM, asks if the screen is big enough.’
· ePBLM Group 1
· ‘Student states: “I would ask about change of skin or changes in skin or in the rash itself? I don’t know how to ask that.” RA responds, “like profile of the rash?”’
· ePBLM Group 2
· ‘RA [to a student]: “You have the clicker and you have the keyboard. Do [you mind logging in]? What follows appears to be a bit of unintelligible negotiating of roles/logistics for operating the ePBLM.’
· Technical difficulty – This code captures instances when the group experiences disruption to their interaction with the technology (AI or ePBLM). Rather than assigning blame to technology (or people), this generic code is intended to allow rich descriptions of the nature of flow disruptions, depending on the technology used.
· AI Group 1
· ‘She has to ask the question again, more slowly, when the AI does not reply.’
· ‘The student tries a 4th time and has to stop because it’s not registering.’
· ‘There is a longer than usual delay before the AI responds.’
· AI Group 2 
· ‘The AI didn’t catch her query. The second time, she asks simply: “Is your rash itchy or painful?” in slow, measured tone.’
· ‘(F) student: “Is it hot to touch?”  AI answers the question “Is it hard to touch?” describing the texture of the rash.’
· ‘Long pause of silence, then the AI states: “It looks like there was a technical issue with your message.’
· ePBLM Group 1
· ‘[F] student: “Can you ask about lymphadenopathy? Swelling, anywhere?” Another student looks into it and doesn’t find anything noteworthy to the group.’
· ePBLM Group 2
· ‘When attempting to obtain information about the patient’s neuropathy status, the students struggle to find the right word to search in the ePBLM program to bring that information up.’
· Workaround – This code captures alternatives to using technology (AI or ePBLM) as prescribed when it doesn’t work as expected.
· AI Group 1
· ‘…the AI isn’t registering. RA: “We’re going to have to figure that out. I’m not sure why it’s doing that.” They decide to use text entry.’
· AI Group 2
· None observed
· ePBLM Group 1
· None observed
· ePBLM Group 2
· None observed
· Withdrawal – This code captures instances where students demonstrate frustration or reluctance to / refusal to engage with the technology (AI or ePBLM) or express desire to avoid it.
· AI Group 1 
· [bookmark: _Hlk168305271]‘…student …says “I’m kind of scared of Randy,” …One of the other students asks the questions on her behalf.’
· ‘The student tries again, annunciating carefully, and it fails to go through a second time. Student tries a third time and stops herself when the AI doesn’t appear to be registering. She says: “Th- that’s it for me.”’
· AI Group 2
· ‘Tutor: “Ok, so who wants to go back to Randy and tell him what we found?” No one volunteers.’
· ePBLM Group 1
· None observed
· ePBLM Group 2
· “…another student lets out a sigh of frustration a second or two later.”
DISCUSSION OF THE PATIENT CASE – This topic characterizes the ways in which the group talked about the patient case. The purpose of this topic is to provide rich descriptions of whether/how talking about the patient case differed between AI and ePBLM groups.
· Referral to the patient case as a simulation/simulated patient – This code captures instances where the technology (AI or ePBLM) is referred to directly as a simulated patient.
· AI Group 1
· ‘“…we’re going to focus on opening a case… with an AI simulated patient.” 
· AI Group 2
· “[Tutor explains that the students will] “interacting with him as if he were your patient.””
· ePBLM Group 1
· None observed
· ePBLM Group 2
· None observed
· Referral to the patient case by name (“Randy”) – This code captures instances when someone mention’s the patient name in talking about the case, but NOT when addressing the simulated patient directly.
· AI Group 1
· ‘A student (the one who kept calling the AI avatars cute) says “We gotta take care of Randy.”’
· ‘[Tutor:] “I didn’t know that about Randy.”’
· AI Group 2
· “Did anyone catch how old Randy is?”
· ePBLM Group 1
· ‘[Tutor]: “Mr. Rhodes is like a member of my family.”’
· ePBLM Group 2
· None observed
· Use of gender pronoun to refer to the patient case (he/him/his) – This code captures instances when the group assigns the patient a gender in talking about the case.
· AI Group 1
· ‘Give your name when talking to him. The AI (“he”) will “know” who is talking to “him.”’
· ‘A student asks the other students: “Would he know if his breath is, like, fruity or anything?”’
· AI Group 2
· ‘He has been programmed with our ePBLM for this week’
· (F) student asks the others if the AI stated (“Did he say…”) whether the rash, urinary symptoms, fatigue, etc. (not weight loss), began around the same time.
· ePBLM Group 1
· ‘Multiple times in this segment, the students refer to the patient using gender pronouns (e.g., “…the importance of, like, regular visits for him to get his feet checked…” “On chemistries his kidney functions looked normal.”).’
· [F] student: “What about his medication?”
· ePBLM Group 2
· ‘One [F] student asks: “Can we see his vitals really quickly?”’
· [M] student: “Does he smoke or drink?”
· Use of gender-neutral pronoun to refer to the patient case (it) – This code captures instances when the group does not assign the patient a gender in talking about the case.
· AI Group 1 
· ‘…is it [the AI] just, like, a question base?’
· ‘RA: “We’re going to have to figure that out. I’m not sure why it’s [the AI is] doing that.”’
· AI Group 2
· “Is there a way to ask it [the AI] to get the actual medication?” Tutor says no.
· ePBLM Group 1
· None observed
· ePBLM Group 2
· None observed
GROUP INTERACTION – This topic characterizes the activities of group interaction that occurred during the case. The purpose of this topic is to generate rich descriptions of how group interaction occurred (and to what end) in the AI vs. ePBLM groups
· Collaborative problem-solving – case content – This code captures instances where the group’s collaborative problem-solving is oriented on making sense of the scientific or clinical aspects of the case.
· AI Group 1
· ‘The students talk amongst each other, reiterating the duration of the rash the AI referred to and the topical treatments that don’t seem to help.’
· ‘There is discussion between at least 4 members following question discussing what rash could be, they are recalling information that the patient has said so far.’
· ‘A student mentions that to rule out anything systemic (HIV) “can we ask about, like, fever, chills, fatigue.” Other students mention weight loss, pain.’
· AI Group 2 
· ‘[Redacted] offers some supporting evidence for diabetes (e.g., urinary frequency, fatigue) and is supported by another male student. A (F) student adds skin cancer to the list (rash, weight loss).’
· ‘Two (F) students confer inaudibly about the case. [Redacted] says “That rash though.” (F) student – “Sounds like an LI, man.”’
· ePBLM Group 1
· ‘When ePBLM reveals that the patient hasn’t received a shingles vaccine, the students confer on what age it’s supposed to be administered and under what conditions.’
· ‘[F] student shares a story of someone she knew with celiac disease, that it can “present with things on the skin,” and since they hadn’t gotten a good description of the rash she was looking into that. Students look into diarrhea and properties of the skin.’
· ePBLM Group 2
· ‘A [F] student wonders aloud if a finding that is weight is “a little bit high” could contribute to the fatigue’
· ‘“So we should add diabetes to our differential?” [M] student agrees. “Yeah. Drinking a lot and peeing a lot; that’s pretty classic.” [F] student agrees.’
· Collaborative problem-solving – troubleshooting/strategizing – This code captures instances where the group’s collaborative problem-solving is oriented on figuring out how to interact with the technology (AI or ePBLM) to progress the tutorial.
· AI Group 1
· ‘Student suggests what questions to ask next. And [redacted] agrees to ask on behalf of the group.’
· ‘After the AI denies fever, nausea, chills, and complains about the constant itching, the students confer on what they should ask regarding past medical history. One student says “It’s time to ask about past medical history.”’
· AI Group 2 
· ‘Students start to confer on what else to ask the patient about. (F) student: “Social, lifestyle, diet.”’
· ‘Students confer on how to interpret findings, which questions to ask (e.g., “Can we smell the patient?” “Did we check his thyroid?”), how to troubleshoot the ePBLM (“Can we get more detail on skin?”).’
· ePBLM Group 1
· ‘Students confer about how to ask about changes in the skin (“temporal profile of the rash”).’
· ‘‘Students troubleshoot to try and find to what dangerous substances Randy may be exposed to. They try “exposures,” then “hazards…”’
· ePBLM Group 2
· ‘[M] student, asking about the rash: “Is there a picture of it, by chance?” A [F] student: “Does it say which arm, left or right?” Another [F] student: “Yeah, what does it say?”’
· ‘A [F] student asks the group if they can ask about “bowel habits” …Students discuss how to ask this question using the ePBLM.’
· Individual silent reading/group silence – This code captures instances where the group experiences long pauses of silence where the group in not interacting verbally.
· AI Group 1
· ‘Someone else: “Can we check his feet?” Silence as they check it.’
· ‘Silence follows as the students contemplate what to do now.’
· AI Group 2
· ‘Students read the vitals silently.’
· ‘Silence ensues.’
· ePBLM Group 1
· ‘Students verbalize properties of the presentation …but eventually peter out and fall into silence’
· ‘Several seconds of silence follows.’
· ePBLM Group 2
· ‘Long pause of silence.’
· ‘Results mostly read in silence.’
· Tutor interjection – This code captures instances where the tutor asks the group a question or acts in a non-technical advisory manner during the course of the tutorial.
· AI Group 1 
· ‘Tutor asks: “Well what’s on your list of differentials right now?”’
· ‘Tutor simultaneously prompts the students to make a list of LIs and differentials.’
· AI Group 2 
· ‘Tutor asks: “What are you thinking right now?”’
· ‘Tutor asks the students what is on their differential’
· ePBLM Group 1
· ‘Tutor: “I think you’ve got a good list there. What kind of questions you wanna to ask to narrow it down?”’
· ‘The tutor states “I am curious why you went there?”’
· ePBLM Group 2
· ‘Tutor: “Great, so go.”’
· ‘Tutor: “Does the fatigue change your differentials?”’
· Social/Off-task – This code captures instances where the group interacts in a purely social manner that does not have to do with progressing the tutorial.
· AI Group 1
· ‘Students are talking about a poster on the wall with team members they know.”’
· AI Group 2 
· ‘Group goes on break, there is joking and discussion. Most speaking is unintelligible. Reminiscing about last year and teasing [Redacted].’
· ePBLM Group 1
· ‘Session recording opens with small talk and laughter.’
· ePBLM Group 2
· ‘None observed’
· Emotional Support – This code captures instances where students are supportive of each other emotionally, reinforcing each other’s ideas and actions.
· AI Group 1
· ‘[After the AI responds to a student’s question a surprisingly irritable tone] it sounds like one student reassures [the student] that she had asked a good question.’
· ‘One of the other students asks the questions [to the AI] on her behalf.’
· AI Group 2
· ‘RA asks if the student got what he needed. [Redacted] was going to ask again. One of the female students said they had gotten the answer (“18-wheeler”).’
· ‘Tutor tells the students that they didn’t say anything different to the AI than the students did in the last group.’
· ePBLM Group 1
· None observed
· ePBLM Group 2
· ‘Lots of reinforcement from the others as each student makes a suggestion (“Yeah.”).’
· ‘A female group member states, “great job guys.”’
· Social Laughter – This code captures instances where people in the group laugh about what they or others in the group (but not the AI or ePBLM) say or do. 
· AI Group 1
· ‘The other students laugh.’
· AI Group 2
· ‘A few students chuckle.’
· ePBLM Group 1
· ‘Some students laugh.’
· ePBLM Group 2
· ‘A student chuckles.’
PBL TUTORIAL AS SITUATED WITHIN A LARGER CURRICULUM – This topic characterizes the ways in which group members orient to the present tutorial as part of the larger curriculum, e.g., by comparing the present tutorial to “normal” or by acknowledging outside materials.
· Reference to similarities/differences of the session to “normal” tutor group – This code captures comparisons between the present tutorial and how things are normally done in tutor group outside the experimental context.
· AI Group 1
· ‘[Tutor] Says that normally at the beginning of a case there are introductions, expectations for how tutor group should work, etc., but today “we’re not going to do that.”’
· ‘I may ask you a clarifying question “here and there…To make it more authentic.”’
· AI Group 2
· ‘Instead of using the “clunky old way” of typing into the ePBLM, students “use your voice” and “interacting with him as if he were your patient.’
· ‘Tutor explains that they’re going to forgo the usual new tutor group introductions.’
· ePBLM Group 1
· ‘Tutor introduces herself and explains that “normally” she would start a first tutor group with “a whole bunch of introductions and stuff” but that they’re going to forgo that this time.’
· ePBLM Group 2
· ‘Tutor describes that “normally… my group “would go ahead and look at the patient progress and follow it all and come up with a list of LIs… but we’re just gonna stop here…’
· Reference to other curriculum materials – This code captures references to other curriculum materials brought into the group discussion (e.g., resource sessions) to help make sense of the case.
· AI Group 1
· ‘[A] student mentions that because they are in the ERG unit and the lectures this week are on diabetes, the pituitary, “or whatever, I think [the diagnosis is] going to be one of those three.”’
· AI Group 2 
· ‘“I don’t know of any STDs that cause rash, but like increased urination, we are in ERG, so you never know.”
· ePBLM Group 1
· None observed
· ePBLM Group 2
· ‘The student says: “We are in ERG.”’
· Reference to extracurricular materials – This code captures references to extracurricular materials brought into the group discussion (e.g., textbooks or study guides) to help make sense of the case.
· AI Group 1
· ‘One other interesting thing is [Redacted]’s mention of Pathoma as her learning resource. Later in this segment she refers to reading something in Boards and Beyond.’
· AI Group 2
· None observed
· ePBLM Group 1
· None observed
· ePBLM Group 2
· None observed
INTERACTION WITH THE ePBLM (applicable to ePBLM groups only) – This topic characterizes the ways in which students interact with the ePBLM to gather information. This topic is intended to provide information for understanding how students gather information differently from the ePBLM vs. the AI.
· Catchword question – This code captures instances where the students voice a single word or phrase to prompt a query to the ePBLM for patient information. 
· ePBLM Group 1
· ‘[M] student: “Location.”’
· ‘“Family medical history.” Initial information gathering proceeds in this way: a student suggests a search term to the person operating the keyboard, who types it in and then reads aloud the information provided by the ePBLM.’
· ePBLM Group 2
· ‘Male voice group member states, “Onset.”’
· ‘One student says “Quality” to prompt the next query.’
· Forthcoming response – This code captures instances where the ePBLM answer provides more information than requested in a student’s query. 
· ePBLM Group 1
· None observed
· ePBLM Group 2
· ‘CO reads a response about pain. “There’s no pain, it just won’t go away. I thought it would. […] I should probably get it checked out. Hasn’t gotten worse or changed. I also haven’t seen a doctor in a while. I’m an over the road truck driver, it’s hard to schedule appointments.”’
· Reaction to the ePBLM case content – amusement – This code captures instances where the students’ response to ePBLM case content is amusement (chuckling, laughter).
· ePBLM Group 1
· ‘Students discuss Randy’s five sodas a day after asking about his diet. One student asks, “Is it diet soda?” another responds with, “I hope so” and laughs.’
· ePBLM Group 2
· ‘Students refer back to the case to pick up stray information, such as exercise, and chuckle at the findings’
INTERACTION WITH THE AI (applicable to AI groups only) – This topic characterizes the ways in which students interact with the AI. Particularly for internal use, this topic is intended to provide information for understanding potential outcomes of students’ interactions with the AI. This topic also allows for comparison of students’ information gathering behavior between AI and ePBLM groups. 
· Personalizing the AI – This code captures instances where a student uses the AI’s name when interacting with the AI.
· AI Group 1
· ‘“Hey Randy…”’
· ‘[Student] asks the AI “Randy, does anything make the rash better?”’
· ‘“Randy, how many times are you waking up at night to use the restroom?”’
· AI Group 2
· ‘“Uh, Randy, are you diagnosed with any other medical conditions right now?”’
· ‘“Randy, do you have any siblings?”’
· ‘“Hi Randy.”’
· Self-introduction to the AI – This code captures instances where a student introduces themselves to the AI by name.
· AI Group 1
· ‘“Hi, Randy. My name is [redacted]. I’m a second-year medical student. I’m going to be taking care of you today with my group. What brings you in today?”’
· ‘[Redacted] introduces herself to the AI to ask about known allergies.’
· AI Group 2
· ‘“Hi Randy. My name is [redacted]. I’m a second-year medical student. I’ll be taking care of you today. And what brings you in today?”’
· ‘“Um, hi Randy. I’m [redacted].’
· Self-representation as an individual – This code captures instances where a student presents themselves to the AI as though they are taking care of the patient as a sole provider, rather than as part of a group.
· AI Group 1 
· None observed
· AI Group 2
· ‘I’ll be taking care of you today.’
· ‘So I think what’s going on in your left arm is just regular eczema’
· Self-representation as part of a care team – This code captures instances where a student presents themselves to the AI as though they are taking care of the patient as part of a group, rather than as as a sole provider. 
· AI Group 1 
· ‘“I’m going to be taking care of you today with my group.”’
· ‘[Redacted] directs her attention to Randy, asserts that everything they talk about is confidential and will only be shared with the medical team’
· AI Group 2
· ‘I’m also, um, part of the medical team that will be taking care of you today’
· Closed-ended questioning – This code captures instances where the student asks the AI a yes/no, single-word, or a very short-answer question.
· AI Group 1
· ‘[Student asks] whether anything specific had been going on when the rash started?’
· ‘The students follow up with questions about vaccinations (“have you received all your vaccinations?”)’
· AI Group 2
· ‘“Has it been getting worse over the past 3 months?”’
· ‘“Have you started any new medications or used any new products?”’
· Open-ended questioning – This code captures instances where the student asks the AI a question that invites a narrative, descriptive response.
· AI Group 1 
· ‘Another student asks “How’s your sleep?”’
· ‘“Uh, what’s your diet like?”’
· AI Group 2 
· ‘“Can you tell me anything more about the fatigue?”’
· ‘(F) student: “What’s your typical diet like?”’
· ‘[Student:] “what do you mean by the ‘on the road’ lifestyle taking a toll?’”’
· Use of jargon/formal language – This code captures instances where the student uses jargon or formal language to communicate with the AI.
· AI Group 1 
· ‘asks the AI if he has any “adult illnesses”’
· ‘[Redacted] says “have you had any childhood illnesses such as chicken pox, EBV, mumps, measles.”’ (“EBV”)
· AI Group 2
· ‘“Have you noticed any vision changes?”’
· ‘“Have you had any numbness or tingling in your extremities?”’
· Insensitive questioning – This code captures instances where the student asks a potentially sensitive question in an insensitive way. 
· AI Group 1 
· ‘“Any recreational drugs?”’
· ‘“Can you tell us more about your pee?”’
· AI Group 2
· “Has anyone ever told you your breath smells weird?”
· “Do you do any illicit drugs, like marijuana or cocaine?”
· Medical information statement – This code captures instances where the student provides the AI with clinical information (e.g., about the diagnosis, treatment plan, general health information, etc.).
· AI Group 1 
· ‘[Student] recommends on mic that Randy stand up periodically while on the road to prevent development of “a blood clot in your legs.”’
· AI Group 2
· ‘“Diabetes basically means that your body’s having a hard time, um, taking care of the sugars that you put in it, so we’re going to give you a medication that can help with that process.”’
· Reference to the patient care team’s conclusions/recommendations – This code captures instances where the student specifically refers to the outcome of the group’s deliberation regarding the diagnosis and treatment. This is a special instance of medical information statements (see above code).
· AI Group 1
· ‘“Hey Randy, so we were just discussing with the health care team, and we think that you may have Type 2 Diabetes.”’
· AI Group 2 
· ‘“we also figured out that the cause of, uh, a lot of your symptoms is related to diabetes’”
· Play – This code captures instances where students interact with the AI in a playful or exploratory manner, not with the purpose of progressing the case. 
· AI Group 1
· ‘The AI says that it is 54 years old. The “cute” student says “Looking young for your age.”’
· ‘[Redacted] asks the AI: “Randy, can you tell us a joke?”’
· AI Group 2 
· ‘The students wonder whether the AI will follow them if they move.’
· ‘[F] student: “Where did you get your shirt, Randy?”’
AI BEHAVIOR (applicable to AI groups only) – This code characterizes the AI’s responses to student input. Particularly for internal use, this topic is intended to provide information for understanding potential triggers for students’ interactions with the AI.
· Parallel language – This code captures instances where the AI’s response uses language that mirrors (or parallels) the phrasing in a student’s query.
· AI Group 1 
· ‘…the AI responds to her question… using the exact words of her question: “No I don’t have any known allergies to medications or anything else.”’
· ‘[Student] recommends on mic that Randy stand up periodically while on the road to prevent development of “a blood clot in your legs.” The AI says it will try to do that “to prevent a blood clot in my legs.”’
· AI Group 2 
· ‘(F) student: “Have you had any syncope, dizziness, or lightheadedness?” AI: “I haven’t experienced any dizziness or lightheadedness.”’
· Forthcoming response – This code captures instances where the AI provides more information than requested in a student’s query.
· AI Group 1 
· ‘AI also mentions “more frequent nighttime urination.”’
· ‘AI responds about no change in appetite or cravings, but it isn’t clear what question prompt it is responding to.’
· AI Group 2 
· ‘AI answers that it didn’t notice anything specific and volunteers that “…I’ve observed that it seems to get worse after long drives. Maybe it’s the sweat or something in the truck.”’
· ‘AI also volunteers an increase in urinary frequency in response to this question [about fatigue].’
· Not forthcoming response – This code captures instances where the AI does not provide the information requested in a student’s query.
· AI Group 1
· ‘Randy fails to clarify, referring to “materials” again.’
· AI Group 2
· None observed
· Unrealistic response – This code captures instances where the AI’s response does not seem like a realistic patient response, given the AI’s guardrail parameters. These include things like medical jargon use for an AI patient that has no medical training, forthcoming responses from an AI patient trained to be wary of doctors, no reaction to insensitive questioning, etc.
· AI Group 1 
· ‘Students are using medical terms like “incontinence” and “palpitations,” and patient understands.’
· ‘I thought the AI’s use of the acronym “STI” was interesting, as the student didn’t use it, and it doesn’t seem to be in common use outside medicine, where STD seems used more often.’
· AI Group 2 
· ‘“Have you noticed any genital lesions, Randy?” AI: no.’
· Realistic response – This code captures instances where the AI’s response seems like a realistic patient response, given the AI’s guardrail parameters. These include things like questioning the treatment plan, acquiescing to well-explained treatment plans, responding positively to rapport-building efforts (all unless the AI is trained to be untrusting and defensive with doctors).
· AI Group 1
· ‘AI replies: “I appreciate the thoroughness but I’m not sure how to feel about this. What’s the next step?”’
· ‘AI: Explains that fresh produce is hard to come by and he is sitting most of the day. “Any suggestions on how to make these changes with my lifestyle?”’
· AI Group 2
· ‘The AI resists the treatment plan, saying “I’m a bit wary of using new medications without understanding more about the potential side effects and long-term impact.”’
· ‘AI asks “What does it mean for me that I have diabetes?”’
REACTION TO THE AI (applicable to AI groups only) – This topic captures students’ reactions to various aspects of the AI. This topic is intended to provide rich descriptions of what reactions to the AI in a tutorial look like. 
· Reaction to the avatar’s appearance – This code captures instances where the students comment on the appearance of the AI avatar.
· AI Group 1
· ‘Student … calls the Randy avatar “cute,” calls him a “fashion god.”’ 
· ‘A student says: “Damn!” over the top of the end of [the AI’s] response. Redacted: “He said that with his whole chest. ‘I drink more caffeine than water.’”’
· AI Group 2
· ‘One [F] comments on his shirt: “I wanna know where he got his shirt.”’
· Reaction to the AI’s response – appreciation/empathy – This code captures instances where the students’ response to something the AI says expresses appreciation of or relating to the response.
· AI Group 1
· ‘A short delay after the AI stops, a student says “That’s cool.”’
· AI Group 2
· ‘AI replies fast food, gas station snacks. “I try to avoid fried food, but it’s tough out there.” A (F) student says quietly “I feel you, Randy.”’
· Reaction to the AI’s response – amusement – This code captures instances where the students’ response to something the AI says is amusement (chuckling, laughter).
· AI Group 1
· ‘[AI:] “I occasionally use cannabis as a recreational drug.” Student laughs (more like a guffaw than a chuckle).’
· AI Group 2
· ‘AI: “Hey there! How can I help you today?” Students chuckle.’
· Reaction to the AI’s response – inferences of sentience/agency – This code captures instances where the students’ response to something the AI says appears to assume independent thinking, feeling, or acting on the part of the AI.
· AI Group 1
· ‘“He knew where I was going.”’
· ‘“He’s pulling an attitude.”’
· ‘One [student] says: “That means he likes us. We’re his favorite doctors.”’
· AI Group 2 
· ‘‘A [M] student… laughs that a person with his [Randy’s] lifestyle (“fast food, soda, caffeine”) is concerned about what he’s putting in his body.’’
· Reaction to the AI’s response – defensiveness / lack of empathy – This code captures instances where the students’ response to something the AI says suggests dissatisfaction, disdain, othering, cynical amusement, or discounting/discrediting of the response.
· AI Group 1
· ‘[Redacted]: “Did he say 5 liters or 5 sodas?” “5 sodas.” “Okaaayy,” she says in response to all this new information.’
· ‘Two students (including [Redacted] and I think the “cute” student) simultaneously ask why the AI always sounds “so irritated.”’
· AI Group 2
· ‘(F) student asks the AI: “What’s your daily exercise like?” after saying to the others that she could predict the response.’
· ‘One [F] student says [jokingly to the AI but not to the AI] “Are you sure your mood is ok?”’
· Ideas for AI use – This code captures students’ ideas for how the AI could be useful for instruction.
· AI Group 1 
· ‘[Redacted] (I think): “This [the AI] is cool because the kids can practice, like, teachback…” The others agree. “I always mess that up with my SP.”’
· AI Group 2
· ‘[F] student observes that using the AI may be really helpful with using the Vocera platform (communications for clinical teams) because it offers practice with voice-entry.’
· ‘A [F] student says using the AI is good practice for framing questions instead of using keywords (e.g., “What do you usually eat?” “Diet.”).’
AI DEVIATIONS (applicable to AI groups only) – This topic characterizes instances of variation in the AI’s responses. The purpose of this topic is to describe the nature of AI behavioral variation to examine what variation (if any) has implications for tutorial outcomes
· [bookmark: _Hlk173238471]AI deviation – from ePBLM content – This code captures instances where the response given by the AI contradicts or embellishes the patient responses provided in the ePBLM (applicable to AI groups only)
· AI Group 1
· ‘[Redacted] says “have you had any childhood illnesses such as chicken pox, EBV, mumps, measles.” Randy answers that he has had chicken pox and mumps as a child.’
· ‘Another student asks “Any recreational drugs?” [Answer:] “I occasionally use cannabis as a recreational drug.”’
· AI Group 2 
· ‘“Can you tell me anything more about the fatigue?” AI “A deep exhaustion that’s been making me need more frequent power naps. It’s affecting alertness especially in the late afternoon and evening hours.”’
· ‘Tutor, to the RA: “I’m not sure the ePBLM has marijuana in it. [RA: “Oh really? Ok.”] He may have made that up.”’
· AI deviation – from itself (w/in tutorial) – This code captures instances where the AI gives a response that differs from a response it gave earlier in the tutorial (applicable to AI groups only)
· AI Group 1
· None observed
· AI Group 2
· ‘This struck me as a little odd, that the AI said the rash wasn’t spreading but then says “starts small and gradually spreads.” None of the students appears to comment on this.’
· ‘The AI hasn’t mentioned fatigue yet. “…the fatigue I mentioned” is inaccurate.’
· ‘[After the AI says: “I just mentioned that I’m always thirsty and my mouth feels dry.”] Hmm, but the AI didn’t just mention being thirsty, right? There is nothing in my preceding notes about this.’
· AI deviation – from itself (across tutorials) – This code captures instances where the AI gives a response that differs from a response it gave in a different tutorial (applicable to AI groups only)
· AI Group 1
· None observed
· AI Group 2
· ‘In this group, the sibling is a sister. In the previous group, the sibling didn’t have a gender.’
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