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Year published Number of manuscripts Percentage of total (N = 109)

2000 1 0.9%
2002 1 0.9%
2003 1 0.9%
2004 1 0.9%
2005 4 3.7%
2006 1 0.9%
2008 3 28%
2010 1 0.9%
2011 6 55%
2012 & 4.6%
2013 4 3.7%
2014 4 3.7%
2015 7 6.4%
2016 X 2.8%
2017 5 4.6%
2018 5 4.6%
2019 ¥ 4.6%
2020 13 119%
2021 2 229%
2022 11 10.1%
2023 ] 2.8%
Author location®® Number of manuscripts Percentage of total (N = 109)
Algeria 1 0.9%"
Australia 9 83%!
Bahrain 1 0.9%'
Canada 8 7.3%"
Egypt 1 0.9%"
India i 0.9%"
Iran T 0.9%"
Iraq 1 0.9%"
Ttaly 1 0.9%
Jordan i 0.9%'
Kuwait 1 09%"
Lebanon 1 0.9%"
Libya 1 0.9%
Morocco i 0.9%"
Northern Ireland 1 0.9%"
Palestine 1 0.9%"
Qatar 1 09%"
Saudi Arabia 3 2.8%"
South Africa 3 2.8%°
Spain 1 0.9%
Syria 1 0.9%
Switzerland 2 1.8%"
‘The Netherlands 1 09%"
Tunisia 1 09%"
United Arab Emirates 1 0.9%"
United Kingdom 2 1.8%
United States 86 78.9%"
Type of paper Number of manuscripts Percentage of total (N = 109)
Quantitative 14 128%
Qualitative | 91 | 835%
Mixed Method 4 37%
Type of quantitative paper® Number of manuscripts | Percentage of sub-total (N = 14)
One-Time Survey or Assessment 6 429%
Pre-Post Test or Multiple Time Points Survey or Assessment s 57.1%
Type of qualitative paper® Number of manuscripts | Percentage of sub-total (N = 91)
General Description, Viewpoint, Discussion, Qualitative Analysis, or Non- 71 78.0%
Structured Review
Program-Specific Outline or Discussion 10 11.0%
Review Article 10 11.0%
Type of mixed method paper® Number of manuscripts | Percentage of sub-total (N = 4)
One-Time Survey or Assessment and Qualitative Output 1 25.0%
Pre-Post Test or Multiple Time Points Survey or Assessment, and Qualitative 3 75.0%
Output
Specialties>® Number of manuscripts Percentage of total (N = 109)
Addition Medicine 4 3.7%°
Allergy 1 0.9%
Assistive Technology 1 0.9%"
Audiology 1 0.9%
Behavior Analysis 7 6.4%"
Cardiology 1 0.9%
Counseling 13 11.9%
Dermatology 1 0.9%
Dietic/Nutrition 2 18%"
Emergency Medicine 1 0.9%
Family Medicine 1 0.9%"
Genetics 1 09%"
Immunology 1 0.9%
Marriage and Family Therapy 12 11.0%
Music Therapy 1 0.9%"
Nephrology 1 0.9%
Neurology 6 5.5%"
Neuropsychology 1 0.9%"
Nursing 14 12.8%
Nurse Practitioner 7 64%"
Occupational Therapy 4 3.7%"
Oncology 2 1.8%
Orthopedic 1 0.9%
Orthotist 1 09%"
Pathology 1 0.9%"
Pediatrics 3 28%°
Pharmacy 3 28%
Physical Therapy 4 3.7%"
Psychiatry 28 25.7%
Psychology 50 45.9%°
Radiology 1 0.9%"
Rehabilitation Medicine 1 09%"
Rheumatology 4 3.7%
Social Work 21 19.3%
Speech Therapy 4 3.7%
Surgery 2 1.8%
Urology 1 0.9%
Interdisciplinary discussion Number of manuscripts Percentage of total (N = 109)
Career stage focus™ Number of manuscripts Percentage of total (N = 109)
Graduate Level Trai 34 31.2%°
Licensed Practitioner 75 68.8%"
Non-Professional Health Operator 1 0.9%
Paraprofessional 1 0.9%"
Resident, Inter, Fellow 28 25.7%?
Location of discussion®© Number of manuscripts Percentage of total (N = 109)
College Counseling 1 0.9%4
1 0.9%*
6 5.5%
Primary Care 2 1.8%°
School/Academic 15 13.8%"
University Outpatient Clinic 1 0.9%
Veterans Affairs 1 0.9%"
Type of technology discussed™® Number of manuscripts Percentage of total (N =
App 29 26.6%
Artificial Intelligence (AI) 2 18%°
Email 44 40.4%"
Internet (Broadly Defined) 1 0.9%
Messaging Program 35 321%"
Nanomachine 1 09%
2 1.8%
19 17.4%"
62 56.9%"
91 83.5%
Video Game 1 0.9%¢
Wearable 1 10.1%"
Web-Based Assessment or Intervention 12 11.0%"
VR, AR, XR 3 28%"
Competencies discussed™® Number of manuscripts Percentage of total (N = 109)
Adaptations of Assessment 44 40.4%
Adaptations of Communication 52 47.7%
Adaptations of Intervention 25 22.9%
i i 42 38.5%"
Data Security 71 65.1%
Diversity, Equity, Inclusion 32 29.4%"
Ethics 84 77.1%*
Interprofessional Collaboration 15 13.8%
Legal 75 68.8%
Evaluation 41 37.6%"
Patient Safety e 38.5%
Professionalism 42 38.5%"
Learning/Teaching Others 23 21.1%"
Research 1 0.9%"
Self-Care i 09%!
Techno-Etiquette 60 55.0%
Troubleshooting 27 24.8%"

‘Some manuscripts had multiple applicable selections.
Author affiliation as provided on manuscript.

“Not all papers clearly defined characteristics. Only those with clear indications of relevant variables were included in this coding scheme.

‘Given that manuscripts could have mulfiple selections per variable, numbers are relative to the tofal and may not add to 100%.

*“One-time Survey” was defined as a survey completed at one time-point only; “Pre-Post Test or Survey” was defined as an assessment or survey completed before and after an implementec
process (e.g., intervention); “General Description, Viewpoint, Discussion, Qualitative Analysis, or Non-Structured Review” was defined as a description, viewpoint, discussion, analysis, or review
of a field or specific topic without a formal review methodology, detailed description of a program, or quantitative analysis; “Program-Specific Outline or Discussion” was defined as
description, outline, or general discussion of a specific program, or program implementation, without quantitative analysis of the program; “Review Article” was defined as an articl
reviewing a fild or specific topic in detail through the defining of database and search criteria, including systematic, scoping, or narrative review methodologies.
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Assessed for
eligibility (n=80)

Exclued (n=0)

Failed to meet inclusion

Enrollment

criteria (n=0)

Randomised (n=80)

Declined to participate(n=0)
Other reasons (n=0)

Allocation

Allocated for intervention (n=40)
Received allocated intervention (n=40)

Failed to receive allocated intervention
(n=0)

Allocated for control (n=40)

Received allocated control (n=40)

Failed to receive allocated control
(n=0)

Follow-up

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)
Discontinued control (n=0)

Analysis

Analysed (n=39)

Excluded from analysis (n=1)
(One resident was on personal leave,
n=1)

Analysed (n=38)

Excluded from analysis (n=2)
(One resident took sick leave, n=1;
One resident was transferred to
another department, n=1)
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Teaching content

Online and offline blended teaching model

Teaching

Flipped
classroom

Teaching
model

Traditional teaching model

Teaching

Teaching
model

1 Normal marrow cell
morphology (granulocytes,
normoblasts, and

megakaryocytes)

2 Normal marrow cell
morphology (lymphocytes,

‘monocytes and plasmacytes)

3 Observation of normal marrow
cell morphology with

microscopes

4 Marrow cell morphology in

cytochemical stain

5 Anemia marrow cell
morphology
6 Cytochemical sain experiment

and observation of anemia
marrow cell morphology with

microscopes

7 CL marrow cell morphology
(CMLand CLL)

8 AL marrow cell morphology
(AML and ALL)

9 MM and MDS marrow cell
morphology

10 Observation of leukemia, MM
and MDS marrow cell

‘morphology with microscopes

period

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

3 classes, last class for
flipped classroom
(120 min)

Briefly describe the cell
morphology of
granulocytes,
normaoblasts, and

megakaryocytes

Briefly describe the cell
morphology of
Iymphacytes, monocytes
and plasmacytes

Briefly describe the
diagnostic criteria for

normal bone marrow

Briefly describe the
dlinical significance of
the several types of

cytochemical stain

Clinical case analysis of

megaloblastic anemia

Clinical case analysis of

iron deficiency anemia

al
analysis of CML

ical cases case

Clinical case analysis of
APL

Clinical case analysis of
MM

Briefly describe the key
points in differentiating
the above diseases with
their bone marrow

morphology

On line students
observed marrow
cells with an online

resource library.

On line students
observed marrow
cells with an online
resource library.
Offline students
observed marrow
cells with marrow
smears through
‘microscopes.

On line students
observed marrow
cells with an online
resource library.
On line students
observed marrow
cells with an online
resource library.
Offline students
observed marrow
cells with marrow
smears through
‘microscopes.

On line students
observed marrow
cells with an online
resource library.
On line students
observed marrow
cells with an online
resource library.
On line students
observed marrow
cells with an online
resource library.
Off line students
observed marrow
cells with marrow
smears through

microscopes.

period
3 classes without
flipped classroom

(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

3 classes without
flipped classroom
(120 min)

Offline students
observed marrow cells
with marrow smears

through microscopes.

Offline students
observed marrow cells
‘with marrow smears
through microscopes.
Offline students
observed marrow cells
‘with marrow smears

through microscopes.

Off line students
observed marrow cells
‘with marrow smears
through microscopes.
Offline students
observed marrow cells
with marrow smears
through microscopes.

Offline students

observed marrow cells
with marrow smears

through microscopes.

Off line students
observed marrow cells
with marrow smears
through microscopes.
Offline students
observed marrow cells
‘with marrow smears
through microscopes.
Offline students
observed marrow cells
‘with marrow smears
through microscopes.
Off line students
observed marrow cells
‘with marrow smears

through microscopes.

MgA, megaloblastic anemia; IDA, iron deficiency anemiz; CL, chronic leukemia; CML, chronic myelogenous leukemia; CLL, chronic lymphocyti leukemia; AL, aucte leukemia; AML, aucte
myelogenous leukemia; ALL, aucte lymphocytic leukemia; APL, acute promyelocytic leukemia; MM, multiple myeloma; MDS, myelodysplastic syndrome.
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Question
number

Question

Experimental group (n = 30)

Control group (n = 60)

SA\A (%)

U (%)

)

D\SD (%)

Q@

Q3

Qi For experimental

group only

Q5 For experimental
group only

You satisfied with the

current teaching model.

You satisfied with the
contents of the current
teaching model.

You satisfied with the
organization and

preparedness for the

current teaching model.

You satisfied with the
frequency of online
laboratory classes.

You satisfied with the
online cell morphology
resource library for

laboratory course.

SA\A (%) U (%) D\SD (%)
90.00 10.00 0
9333 333 333
96.67 333 0
90.00 667 333
9333 667 0

SA, Strongly agree; A, Agree; U uncertainty; D, Disagree; SD, Strongly disagree.

55.00

66.67

6333

3000

2667

25.00

15.00

6.66

1167
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Question Question Experimental group (n = 30) Control group (n = 60)

sl SA\A (%) U(%  D\SD(%)  SAA(% U D\SD (%)

“The current teaching model

Qi were better at fulflling 90.00 667 33 5833 2667 15.00
learning objectives
“The current teaching model
stimulate your learning

Q@ 8667 10.00 33 5167 3500 1333
interest in Clinical
Laboratory Hematology:
“The current teaching model

Q4 improve the ability of cell 8667 667 667 5667 2500 18.33
‘morphology recognition.
“The current teaching model

Q4 enhance you understanding 90.00 10.00 0 6833 1167 2000
the theory knowledge
“The current teaching model

Qs develop your ability to 90.00 667 33 55.00 2167 233
analyze and solve problems.

SA, Strongly agree; A, Agree; U, uncertainty; D, Disagree; SD, Strongly disagree.
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Cardiac society Unaffiliated Journal Hospital or Mean (SD), median

(n=31) individuals or group (n =40) university. (IQR),* or number
(n=38) (n=31) (V4]

Episode length (mins) 127 (14.3) 19.1(31) 18.6 (11.1) 306 (42.2) 20(19)

Host

Professor or expert 21(24.1) 15(17.2) 26 (29.9) 25 (28.7) 87 (62.1)
Consultant 7 (20) 10 (28.6) 13(37.1) 5(14.3) 35(25)

Other 3(100) 0(0) 0(0) 0(0) 321

Fellow 0(0) 4(80) 10 0(0) 5(3.6)

Registrar 000 4(100) 0(0) 0(0) 4(29)

Not disclosed 0(0) 5(83.3) 0(0) 1(167) 6(43)

Most senior speaker

Professor or expert 25(24.8) 21(20.8) 29 (28.7) 26 (25.7) 101 (72.1)
Consultant 5(217) 7(30.4) 7(30.4) 4(17.4) 23 (16.4)
Allied health professional 1(100) 0(0) 0(0) 0() 1(0.71)
Fellow 0(0) 1(50) 1(50) 0(0) 2(1.4)
Registrar 000 4(57.1) 3(42.9) 0(0) 7(5)
Not disclosed 0(0) 5(83.3) 0(0) 1(16.7) 6(4.3)
rMETRIQ scores 123(3.2) 134 (2.7) 14.6 2.7) 116 (2.5) 13.13)

Perfect rMETRIQ scores

Background information 3(9.7) 21(55.3) 27 (67.5) 16 (51.6) 67 (47.9)
Content fits length 24(77.4) 34(89.5) 39(97.5) 22(71) 119 (85)
Writing and formatting 26 (83.9) 32(84.2) 36 (90) 23(742) 117 (83.6)
Reference citation 7(22.6) 4(10.5) 6(15) 1(32) 18 (12.9)
Authors and conflicts 8(25.8) 12 (31.6) 19 (47.5) 4(129) 43(307)
Editorial and peer review 4(12.9) 7(18.4) 8(20) 0(0) 19 (13.6)
Post-publication commentary 4(129) 6(15.8) 8(20) 1(32) 19(13.6)
JAMA scores

Authorship 31(100) 37(97.4) 40 (100) 31 (100) 139 (99.3)
Attribution 18 (58.06) 31(81.6) 31(77.5) 9(29) 89 (63.6)
Currency 31 (100) 36 (94.7) 40 (100) 31 (100) 138 (98.6)
Disclosures 18 (58.06) 25 (65.8) 37 (92.5) 29 (93.6) 109 (77.9)

JAMA perfect score 11(35.5) 19(50) 28 (70) 8(25.8) 66 (47.1)
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Authorship 100 98 1.00 0.08
Attribution 97 53 0.94 0.08
Currency 97 97 0.00 0.08
Disclosures 98 64 0.94 0.08
Total 97 42 0.95 0.06
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METRIQ Agreement Expected

item (%) (%)

Item 1 73 40 0.55 0.06
Item 2 91 69 072 0.08
Item 3 87 65 0.63 0.08
Item 4 82 27 0.76 0.05
Item 5 78 41 0.63 0.06
Item 6 88 61 0.69 0.06
Item 7 86 29 081 0.05
Overall 2 9 0.36 0.02
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Experimental Control Mean Difference Mean Difference

Weight IV, Random, 95% C1 1V, Random, 95% C1
Cui LN etal. 2021 9879 864 109 8848 584 106 137%  10.31(8.34,12.26] =
ZhangLyetal.2019 8145 1419 114 7289 1341 112 84%  8.56[500,1212) —_—
ZhouQetal 2023 8345 43 57 7591 22 60 164%  7.54(6.29,879) x
NiXF. 2022 6901 568 86 6204 523 95 151%  697(537,857) -
Wang ZY. 2020 10991 11.06 106 10467 1038 109 10.4% 5.24(2.37,8.11) - a
LiuQetal. 2023 9352 958 48 8829 1117 48 70%  523(1.07,939 —_—
Hao SJ etal. 2023 8 2 50 76 5 55 157%  500[3.57.643 -
XuYZetal 2022 11461 931 143 10074 97 187 133%  4.87(281.6.93) s
Total (95% CI) 73 772 1000%  676(5.38,8.14] >

Heterogeneity: Tau” = 2.62; Chi* = 25,67, df = 7 (P = 0.0006); I = 73%
Test for overall effect: Z = 9.60 (P < 0.00001)

20 -10 0
Favours [experimental] Favours [control]
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Total (95% CI)
Heterogeneity: Tau* =

Experimental

86.36
6271
86.83
80.36
60.56
82557
8166
81.18
87.41
7691
8022
7867

135
1161
298
777
956
44
635
923
458
74
7.88
8.14

143
80
14
57

1417

21; Chi" = 66.27, df = 11 (P < 0.00001);

Control Mean Difference Mean Difference
—Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV.Random.95%Cl  IV.Random.95%Cl
8145 135 67 115%  4.91[445537] #
5561 1276 106 52%  7.10[3.84,10.36] e
8322 139 55 108%  3.61[271.451) b
8036 777 110 79%  000[-205,205] =
5897 856 259 92% 159003315 =
7825 42 95 99% 4.32[3.06, 5.58] B
7961 764 109 83%  205(0.17.3.93 =
7609 1117 238  84%  509[3.24,6.94] S
8537 492 187 105%  204[1.01,3.07) &
7445 106 80 61%  246(-034,526] R
7739 865 112 76%  283(067.4.99] =
7267 1207 60 45%  600[229,9.71] s
1478 100.0% 3.35 [2.35, 4.35] *
20 -10 10 20

Test for overall effect: Z = 6.56 (P < 0.00001)

Favours [experimental]

Favours [control]
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Author Sample size Mode of teaching Final test results Measurement  Learning

beat i e vention! || Contral)|Intervention | Control Intervention Control IMEPOINt - outcomes
group group  group group group group
Zhang 80 80 BOPPPS teaching “Traditional 78.99+9.3 77.23+8.78  Only after [0)
etal. (28) mode teaching method intervention
Ni (29) 86 95 “The teaching Routine teaching 91.3745.56 869041274  Baseline and after
method of method intervention

BOPPPS combined

with PAD class
Bi (30) 67 67 BOPPPS teaching. Traditional 78.34 7529 Only after foe)
mode teaching method intervention
Haoetal. 50 55 BOPPPS teaching. Traditional 86.83+2.98 83.22+1.39  Onlyafter focl
e} based on teaching method intervention
“Xuexitong
‘platform
Zhang 114 12 Based on ‘Rain Traditional 80.22+7.88 77.39+8.65  Baseline and after foee)
etal (32) Classroom‘and  teaching method intervention
BOPPPS model
Liuetal. 48 48 “The teaching mode ~ Routine teaching NA NA Baseline and after @
(33) based on BOPPPS method intervention
and PAD class
Wang (34) 106 109 BOPPPS teaching. Traditional 81.66+6.35 79.61+7.64  Baseline and after fceoou)
mode teaching method intervention
Xia etal. 233 238 BOPPPS teaching. “Traditional 87.67+6.10 83.62+8.97  Only after foco)
(35) mode teaching method intervention
Liuetal. 11 110 On the basis of Traditional 80.36+7.77 77.96+9.45  Only after foe)
(6) conventional teaching method intervention

teaching, BOPPPS
mold is carried
out.
Type of rain
classroom teaching
Zhou etal. 57 60 BOPPPS teaching Traditional 78674814 | 726741207 Onlyafter foec)
7) model basedon  teaching method intervention

Superstar Learning

Platform
Lietal. 261 259 BOPPPS teaching. Traditional 77.15£7.03 7540+6.94  Only after ©
(8) mode teaching method intervention
Xuetal. 143 187 BOPPPS teaching. Traditional 87414458 8537+4.92  Onlyafter foe)
(39) mode based on teaching method intervention

fipped classroom
Cui etal. 109 106 BOPPPS teaching. Traditional 7111£0.75 62.64+10.72  Only after 0
(0) mode, with the teaching method intervention

help of the campus

“real ‘teaching

platform
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Outcomes Quality assessment Effect (95%Cl) No. of Quality of

Riskof Inconsistency  Indirectness  Imprecision  Other rsa‘:;'eps'“s g;?uence
bias considerations (GRADE)
“Theoretical score RCT No serious  Very serious” No serious No serious None SMD=3.35,95%CI(2.35~4.35) 2,895 (12 studies) AdooLow
risk of bias indirectness imprecision
Practice score RCT Noserious  Very serious Noserious Serious” None SMD=4.50,95%CI(195~7.05) | 1867 (7 studies) ©000 VERY
risk of bias indirectness Low
Selflearning ability | RCT Noserious  Serious Noserious Noserious None SMD=676,95%CI(5.38~8.14) 1,485 (8 studies) ©060
score risk of bias indirectness imprecision MODERATE
Satisfaction rate of | RCT Noserious ~ Very serious* No serious No serious. None RR=0.89.95%CI(0.84~093) 1,456 (7 studies) AkooLow

teaching effect risk of bias indirectness imprecision

Cl, confidence interval; RCT, randomized trials. GRADE Working Group grades of evidence. High quality: Further research is very unlikely to change our confidence in the estimate of effect. Moderate quality: Further research is likely to have an important impact on
our confidence in the estimate of effect and may change the estimate. Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. Very low quality: We are very uncertain about
the estimate. °I* >75%.

“The overlap is not good.

>50%.
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