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Missing data handling process

outlier detection
(Automatic monitoring)

Missing data detection
(platform log + questionnaire)

Missing rate analysis
(12.7%timestamp)

ontinuous monitoring
(& 1.5xIQR)

MICEalgorithm iteration
(Multiple imputation method)

Chain equation: m=10
Iteration: max=20

Interpolation data validation
(PSR<1.1)

clinical consistency
(Kappa=0.92)

High-quality dataset output
(wholeness98.2% | wholeness99.4%)

Dual quality control system | Data integrity assurance
To note: MICE=Multivaniate Imputation by Chained Equations | IQR=Interquartile Range






OPS/images/fmed-12-1610012/fmed-12-1610012-g009.jpg





OPS/images/fmed-12-1610012/fmed-12-1610012-g010.jpg
High Question Frequency

Deep Literature Reading -

Sustained Learning Duration -

Learning Behavior Heatmap

1

-0.75
-0.25
-0.25

-0.75

Deep Literature Reading -

High Question Frequency -

Sustained Learning Duration





OPS/images/fmed-12-1610012/fmed-12-1610012-g011.jpg
Difficulty/ Ability Level
8 S

3

10

—@— Difficulty Curve

Fitting Effect of Difficulty Curve and Learner Ability Trajectory

Learner Ability Trajectory

1 2 3 4 5 6 7
Time/ Sessions






OPS/images/fmed-12-1610012/fmed-12-1610012-g012.jpg
Synergy: Resources X Emotions

Teading volume +41% Deepening the integration of knowledge
(r=0.409"%) (Optimization of cognitive structure)
Emotional investment +27% cognitive load reduction
(r=0.312*) (Working memory release)
0005 “p<001 (PesrsontB)

‘Emotionalinvestment = requenoy of emolion recagniton X focus score(0s0.31)

— Cognitive Efficiency T

recommended accuracy 83%

Clinicalreasoning +35%

Al personalized recommendations
(Precise resource allocation)

Improvement in grades 12.3%
(d=0.72)

Emotion recognition rigger leaming efficiencyx2:3

Prerontal cortex acivation





OPS/images/fmed-12-1610012/fmed-12-1610012-g008.jpg
Comparison of Classroom Participation Metrics

Question Frequency
o

® Question Frequency
I Discussion Depth

0.5

1.5

Discussion Depth (%)





OPS/images/fmed-12-1559536/fmed-12-1559536-t002.jpg
Characteristi

Frequency (n= 57) Percentage

Gender

Cisgender women 33 57.89%
Cisgender men 23 40.35%
Preferred not to answer 1 1.75%
Ethnicity

Hispanic or Latino 6 10.52%
Race

Asian 32 56.14%
White 18 31.57%
Black 4 7.01%
Multiracial 3 5.26%
Age

20-24 46 80.70%
25-29 10 17.54%
304 1 1.75%

Pell grant eligibility 2 351%
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Key themes  Description Student

responses
Isolation Students spending more time alone and meeting less people than one would have leading to feelings of emotional loneliness. 51(89.47%)
Difficulty engaging |~ Academic content is more dificult o pay attention to, enthusiasm is decreased, less motivation and focus, increased screen time fatigue | 18 (31.57%)
Lack of community | Lack of meaningful relationships and support system among students 14.(24.56%)
Mental health Negative impact on student mental health (i.., sadness, anxiety; loneliness, etc.) 11(19.0%)

Convenience COVID-19 pandemic promoted academic environments suited to certain students (flexibility, motivation, efficiency; personality,etc.) 4(7.01%)
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Sectio

Demographics

Intervention

Impact

Question # Question stem

17e
17f
17g

17h

17

2

21
2
23

2

2%

27

“What sex were you born as?”
“To which gender do you most closely identify?”
“To which race do you most closely identify?”

“Are you of Hispanic, Latinx, or Spanish origin?”

“Which age category do you fallinto?”
“Are you a first-generation college student?”

“Are you Pell Grant eligible?”

“When did you start meeting with your study group?”

“Did you meet with your study group virtually or in person?”

“Ifboth, how many meetings were in person? (Skip if not applicable)”

“How often did you meet your study group?”

“What group were you assigned to?”

“Did that group structure change?”

“If your group structure did change, what structure did it change to? (Skip if not applicable)”
“What is the approximate duration of your study group meetings?”

“How long, on average, did you spend preparing for study group?”

“Rate how much you agree with the following statements (1 = strongly agree, 2 = agree, 3 = neutral,
4 = disagree, 5 = strongly disagree)”

“The COVID-19 pandemic influenced my decision to join a study group?”

“I participated in a study group because medical education was virtual”

“My study group(s) provided me with emotional support”

“I felt comfortable participating in my study group”

“The social interaction with my peers has helped me with my learning”

“I have made new friends as a result of my study group”

“Study group preparation motivated me to study more than I would have on my own?”
“Study groups were well-organized”

“Being in a study group showed me where I stood in comparison to other students with regard to my

depth of knowledge™
“My study group helped me prepare for the module exam”
“Describe how COVID-19 impacted your medical education (e.g., how you study, how you meet

people, your mental health, etc.)”

“Describe what role you feel the voluntary study groups played in addressing COVID-19 impacts on

your experience as a medical student?”

“Were there other programs, similar or different to this one, that eased your transition to medical

school during the pandemic?”
“What did you enjoy most about the study groups?”

“Describe the most useful aspects of the study groups”

“Describe the most challenging aspects of study groups”

“Have you continued in study group after the Foundations I exam?”
“If so, why? If not, why not?”

“Are there any other programs you flt would have been more beneficial than study groups in easing

‘your transition to medical school during COVID? If so, what are they?”

“Please share anything else about the study group experience here:”

Answer type
Multiple-choice response
Multiple-choice response
Multiple-choice response
Multiple-choice response
Multiple-choice response
Multiple-choice response
Multiple-choice response
Forced-choice response
Forced-choice response
Forced-choice response
Forced-choice response
Forced-choice response
Forced-choice response
Forced-choice response
Forced-choice response

Forced-choice response

Likert-response scale
Likert-response scale
Likert-response scale
Likert-response scale
Likert-response scale
Likert-response scale
Likert-response scale

Likert-response scale
Likert-response scale
Likert-response scale

Open-response

Open-response

Open-response

Open-response
Open-response
Open-response
Forced-choice response

Open-response
Open-response

Open-response
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Type of anesthesia 2019 2020 2021 Total
MAC 91,256 101,028 114,581 306,865
COVID-19 - 13 (1.3) 16 (1.6) -
General 1,374,646 1,374,825 1,492,103 4,241,574
COVID-19 — 857 1,864 =
IV-General 163,787 167,554 178,130 509,562
COVID-19 = 2(0.2) 7(0.7) =
Endotracheal 1,059,894 1,049,418 1,142,038 3,251,350
COVID-19 — 817 (81.1) 1,817 (72.9) -
Mask 150,874 157,853 171,935 480,662
COVID-19 = 38 (3.8) 40 (1.6) .
Regional 775,129 747,869 807,119 2,330,117
COVID-19 = 138 610 o
IV-Regional 18,665 20,101 19,679 58,445
COVID-19 = 6 (0.6) 1(0.1) =
SA 434,912 413,460 462,047 1,310,419
COVID-19 - 103 (10.7) 427 (17.1) -
EA 121,433 108,549 113,918 343,900
COVID-19 — 1(0.1) 85(3.4) =
BPB 189,559 197,310 203,324 590,193
COVID-19 = 26 (2.6) 94 (3.8) =
CSE 10,560 8,449 8,151 27,160
COVID-19 — 2(0.2) 3(0.1) =
Total 2,241,031 2,223,722 2,413,803 6,878,556
COVID-19 = 1,008 2,490 .

Data are presented as the number of patients (and percentage, where applicable). COVID-19, coronavirus disease 2019; MAC, monitored anesthesia care; Mask, general anesthesia performed

with mask ventilation; SA, spinal anesthesia; EA, epidural anesthesia; BPB, brachial plexus block; CSE, combined spinal-epidural anesthesia.
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Class of institution 2019 2020 20
Tertiary referral hospitals 582,657 554,962 597,073
COVID-19 = 310 (30.8) 520 (20.9)
General hospitals 669,838 675,421 728,392
COVID-19 - 685 (67.9) 1,866 (74.9)
Hospitals 740,430 731,228 772,280
COVID-19 = 13(1.3) 104 (4.2)
Clinics 248,106 262,111 316,058
COVID-19 = 0 0
Total 2,241,031 2,223,722 2,413,803
COVID-19 = 1,008 2,490

Data are presented as the number of patients (and percentage, where applicable). Hospitals

with fewer than 30 beds were categorized as clinics, those with 30-100 beds as hospitals, those

with more than 100 beds as general hospitals, and those with more than 100 beds designated

by the government as specialized hospitals, which perform educational functions as tertiary

referral hospitals. COVID-19, coronavirus disease 2019.
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Class of institution

Tertiary referral hospital 519,294 (37.8) 42,739 (5.5) 20,624 (22.6) 494,052 (35.9) 39,570 (5.3) 21,340 (21.1) 532,321 (35.7) 42,260 (5.2) 22,492 (19.6)
COVID-19 . = = 274 26 10 443 67 10

General hospital 429,140 (31.2) 215,099 (27.7) 25,599 (28.0) 441,752 (32.1) 203,784 (27.2) 29,885 (29.6) 487,702 (32.7) 208,187 (25.8) 32,503 (28.4)
COVID-19 = = = 580 103 2 1,396 464 6

Hospital 285,707 (20.8) 423,392 (54.6) 31,331 (34.3) 286,836 (20.9) 412,487 (55.1) 31,905 (31.6) 304,217 (20.4) 432,148 (53.5) 35915 (31.3)
COVID-19 = = = 3 9 1 25 79 0

Clinic 140,505 (10.2) 93,899 (12.1) 13,702 (15.0) 152,185 (11.1) 92,028 (12.3) 17,898 (17.7) 167,863 (11.3) 124,524 (15.4) 23,671 (20.6)
COVID-19 = = = 0 0 0 0 0 0

Total 1,374,646 775,129 91,256 1,374,825 747,869 101,028 1,492,103 807,119 114,581

COVID-19 - - - 857 138 13 1,864 610 16

Data are presented as the number of patients (and percentage, where applicable). Hospitals with fewer than 30 beds were categorized as clinics, those with 30-100 beds as hospitals, those with more than 100 beds as general hospitals, and those with more than 100 beds
designated by the government as specialized hospitals, which perform educational functions as tertiary referral hospitals. COVID-19, coronavirus disease 2019. GA, general anesthesia; RA, regional anesthesia; MAC, monitored anesthesia care.






