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medical degree, passing this national exam is essential 
for joining the medical register. The UKMLA has two 
components; one is a written assessment of applied clini-
cal knowledge, known as the Applied Knowledge Test 
(AKT) and the other is a performance-based assessment, 
known as the Clinical and Professional Skills Assessment 
(CPSA) [1]. Kent and Medway Medical School (KMMS) 
is a recently accredited medical school which opened to its 
first cohort in 2020. In 2025, the first cohort, now Year 5 
medical students, were the first to undertake their UKMLA 
at KMMS.

The aim of this study was to conduct a descriptive case 
study examining the learning resources used by KMMS 
Year 5 (Y5) students, in preparation for both parts of the 
UKMLA. As the UKMLA was undertaken by all UK medi-
cal students for the first time in the academic year 2024/25, 
research literature on this topic is scarce. To our knowledge, 

Abbreviations
UKMLA	� UK Medical Licensing Assessment
KMMS	� Kent and Medway Medical School
AKT	� Applied Knowledge Test
CPSA	� Clinical and Professional Skill Assessment
Y5	� Year 5; GAI (Generative Artificial Intelligence)

Introduction

The UK Medical Licensing Assessment (UKMLA) is a 
national exam taken by every final year medical student 
since the academic year 2024/2025 [1]. Alongside their 
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no previous study has interrogated the resources that stu-
dents are using to prepare for their UKMLA.

Alongside the UKMLA, there are a range of other national 
licensing examinations such as the United States Medical 
Licensing Examination (USMLE), the Medical Council of 
Canada Qualifying Examination (MCCQE), the German 
Staatsexamen, the Swiss Federal Licensing Examination 
(FLE) and the Japanese National Medical Licensing Exami-
nation (NMLE) [2]. With the exception of the USMLE, no 
literature was found for any of the other licensing exami-
nations, therefore, the following background information 
draws exclusively on USMLE literature.

Third-party resources are commercial learning resources 
that are specifically designed for exam preparation [3–5] 
.They include questions banks, flashcards, video platforms 
or high yield exam preparation books such as the First Aid 
for the USMLE Step1 [6] These resources have become the 
dominant learning resources in preparation for the USMLE 
[3, 4, 7]. They eclipse the use of traditional textbooks, and 
any school material provided for the USMLE [8]. Amongst 
third-party resources question banks hhave emerged as the 
most frequently used resources for exam preparation [9–11], 
with further studies showing that their use is positively cor-
related with performance in USMLE exams [7, 12–14]. The 
main reasons for using question banks are easy accessibil-
ity and usage, simulated exam experience, identifying gaps 
in knowledge and to consolidate exam preparation [11]. In 
addition, completing a high number of questions can help 
reduce stress and anxiety as it gives students a feeling of pre-
paredness [11]. Alongside question banks, Anki flashcards 
and video platforms like Pathoma or Osmosis have also 
emerged as a popular resource for USMLE preparation [3, 
9, 14]. Anki uses spaced retrieval practice to improve long 
term retention [15] and their use is associated with superior 
performance in USMLE exams [3, 14, 16]. Whilst third-
party tools are most frequently used by medical students 
to prepare for the USMLE, traditional textbooks still form 
part of the resources mix they use. Compared to high yield 
exam preparation books, textbooks provide an authoritative 
and comprehensive in-depth synthesis of a specific medical 
subject [17]. Although they are used less by students [3, 8] 
a study by Ranabhat et al. [7] found a significant correlation 
between traditional textbooks and student performance in 
the USMLE basic science stage. These results suggest that 
textbooks are still relevant for USMLE preparation. Third-
party tools are often not provided by medical schools which 
can lead to additional financial burden for students [18] 
and, as a consequence, to inequalities where some students 
might not be able to afford them [3]. Because of this, and the 
clear indication that third-party tools improve performance 
on national licensing exams such as the USMLE, medical 
schools should consider integrating these resources into 

their course and discussing their benefits and disadvantages 
with students [3, 11].

KMMS provides its students with a range of third-party 
resources including question banks (Passmedicine, Clinical 
Key Students Question bank), MLA Mock exams, review 
books such as the Crash Course and At a Glance series, a 
video platform (Osmosis), a bite-sized learning platform 
(RX Bricks) and a case-based learning app (Capsule). In 
addition, the school offers access to traditional textbooks 
such as Kumar and Clark’s Clinical Medicine or Macleod’s 
Clinical Examination and to a range of resources produced 
in-house, such as lecture slides or skills worksheets.

The aim of this study was to conduct a descriptive case 
study examining the learning resources used by Year 5 stu-
dents at KMMS, in preparation for the United Kingdom 
Medical Licensing Assessment (UKMLA) Applied Knowl-
edge Test (AKT) and Clinical and Professional Skill Assess-
ment (CPSA).

In order to achieve this, the study:

	● investigated the frequency with which students utilised 
external resources (third-party tools and textbooks) and 
the schools’ in-house resources to prepare for the AKT 
and the CPSA component.

	● explored the motivation underlying students’ use of 
these resources.

	● compared resources funded and provided by the school 
with resources currently not provided.

	● examined how much time students engaged with the 
schools’ in-house (KMMS-produced) resources com-
pared to external resources.

These insights may be beneficial to other UK medical 
schools in terms of student UKMLA preparation support, 
as well as to evidence business cases for purchase of third-
party resources. Furthermore, they will help to better under-
stand the usefulness of in-house resources produced by the 
medical school.

Methods

Study Design

This was a descriptive case study, using an eSurvey. It was 
conducted in April 2025, following the Year 5 students’ 
sitting of the UKMLA-AKT, but before they undertook 
their UKMLA Clinical and Professional Skill Assess-
ment (CPSA). The survey was administered between the 
two UKMLA assessments, because more responses were 
expected than after the CPSA, when students would have 
moved on to a different part of the curriculum.
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Participants

Using a purposive sampling approach, all final year medi-
cal students at KMMS were invited to participate in the 
study. For 95% confidence level, with 5% margin of error, 
the representative sample size required was 55 students, out 
of the total Year 5 cohort size of 64 students. Recruitment 
was undertaken via student newsletter, the Year 5 students’ 
WhatsApp group and during an end of module feedback 
forum. Recruitment ran across 5 weeks.

Ethical Approval

Participant information and consent details were embed-
ded within the eSurvey. Consent was implied, based on 
participant willingness to complete and submit their survey 
response. All responses were anonymous, to help mitigate 
against confirmation bias. Ethical approval for this study 
was obtained from the KMMS Research Ethics Advisory 
Group (REAG): Approval ID: 2,503,038.

Data Collection

The eSurvey, constructed within the Qualtrics.XM survey 
platform contained a mix of multiple choice and open ques-
tions. Demographic questions focussed on age, gender, level 
of study and if participants have previously worked as reg-
istered health professionals. Some of the Multiple-Choice 
Questions used a Likert Scale (MCQ-LS) to understand the 
frequency of use of specific resources. Open answer (free 
text) questions, as well as some other MCQs with Pre-
defined Answer Responses (MCQ-PAR), enabled students 
to describe why they were using these resources (Table 1).

Eight different types of learning resources were included 
in the survey: Books, Question Banks, Flashcards, Learn-
ing Platforms, Clinical Decision Support Tools, Generative 
AI Tools, Other Resources and CPSA Support Tools. Under 
“Learning Platforms”, we subsumed resources which pro-
vide bite-sized curriculum content using different media 
like text, animation or video. The “Other Resources” group 
included learning resources that did not fit into any of the 
other groups, such as self-curated personal study notes, 
Medical School Council (MSC) practise papers and anat-
omy resources or journals.

Resources Included in the eSurvey

In total, 55 resources (49 for the AKT exam and 6 for the 
CPSA) were added to the groupings, based on recommen-
dations from published literature, medical school provided 
resources, and from feedback and suggestions collated from 
KMMS academics and students (Table 2). Some resources 

Table 1  eSurvey questions
eSurvey Questions Question 

type
Resources for preparing the MLA AKT Exam
Books
1. How often did you use the following books from the 
Y5 Senior Rotations Reading list to prepare for the MLA 
AKT exam?

MCQ-LS

2. Are there any other books that you used often which 
are not mentioned in this list?

Free text

3. How did textbooks (e.g. Kumar and Clark’s Clinical 
Medicine) help you to prepare for the MLA AKT exam?

MCQ-
PAR

Question Banks
4. How often did you use the following question 
banks to prepare for the MLA AKT exam?

MCQ-LS

5. Why did question banks help you to prepare or the 
MLA AKT exam?

MCQ-
PAR

Flashcards
6. How often did you use the following flashcard plat-
forms to prepare for your MLA AKT exam?

MCQ-LS

7. Why did Flashcards help you to prepare for the MLA 
AKT exam?

MCQ-
PAR

Learning Platforms
8. How often did you use the following learning plat-
forms to prepare for the MLA AKT exam?

MCQ-LS

9. How did these learning platforms help you to prepare 
for the MLA AKT exam?

MCQ-
PAR

Clinical Decision Support Tools (e.g. UpToDate)
10. How often did you use the following clinical deci-
sion support tools to prepare for your MLA AKT exam?

MCQ-LS

11. How did these clinical decision support tools help 
you to prepare for the MLA AKT exam?

MCQ-
PAR

Artificial Intelligence (e.g. ChatGPT)
12. How often did you use the following artificial intel-
ligence tools to prepare for the MLA AKT exam?

MCQ-LS

13. How often did you use these AI tools for the follow-
ing learning tasks?

MCQ-LS

Other Resources (e.g. YouTube, Study Notes…)
14. How often did you use the following other 
resources to prepare for the MLA AKT exam?

MCQ-LS

15. Can you explain in a few words why any of the 
resources you ticked for the previous question, helped 
with your MLA preparation?

Free 
Text

Resources for preparing for the Clinical and Professional Skills 
Assessment (CPSA) of the MLA
16. How often are you using the following resources 
to specifically prepare for the Clinical and Profes-
sional Skills Assessment (CPSA) of the MLA?

MCQ-LS

17. Can you explain in a few words why any of the 
resources you ticked for the previous question, are help-
ing you for your CPSA preparation?

Free 
Text

18. Please estimate what percentage of your time 
preparing for your MLA (AKT and CPSA) did you 
use KMMS produced resources compared to external 
resources (like books, question banks, flash cards…? )

0–100% 
Slider

Multiple-Choice Questions Likert scale (MCQLS) = students 
were able to answer “Never”, “Sometimes”, “Often” or “All the 
time”. Multiple-Choice Questions Predefined Answer Responses 
(MCQPAR) = students were given a set of predefined answers to 
tick. Free Text = students were able to answer freely. Slider = stu-
dents were able to choose their percentage answer on a sliding scale.
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Resources included in the eSurvey Type
  1. Kumar and Clark’s Clinical Medicine [19]
  2. Titles from the “Oxford Handbook” series (e.g. Oxford Handbook of Clinical Medi-
cine, Oxford University Press)
  3. Psychiatry[20]
  4. Essential Primary Care [21]
  5. Pass the PSA[22]
  6. Medical Ethics [23]
  7. Titles from the “Crash Course” series (e.g. Crash Course in General Medicine, 
Elsevier)
  8. Titles from the “At a Glance” series (e.g. Medicine at a Glance, Wiley)
  9. 100 Cases in General Practice [24]
  10. Medicine in a Day [25]
  11. The ECG Made Easy [26]

Books

  12.PassMedicine
  13. ​C​l​i​n​i​c​a​l​ ​K​e​y​ ​S​t​u​d​e​n​t​ ​M​L​A​ ​M​o​c​k​ ​E​x​a​m​s
  14. ​C​l​i​n​i​c​a​l​ ​K​e​y​ ​S​t​u​d​e​n​t​ ​Q​u​e​s​t​i​o​n​ ​B​a​n​k
  15. Geeky Medics – Question Bank
  16. Quesmed
  17. OSCEstop
  18. BMJ OnExamination
  19. Pastest

Question 
Banks

  20. Anki
  21. Brainscape
  22. Zero to Finals - Flashcards
  23. Geeky Medics - Flashcards
  24. Quizlet
  25. KenHub

Flashcards

  26. Osmosis
  27. RX Bricks
  28. SCRIPT
  29. Capsule
  30. Speaking Clinically
  31. ​G​e​e​k​y​ ​M​e​d​i​c​s​ ​–​ ​L​e​a​r​n​i​n​g​ ​P​l​a​t​f​o​r​m
  32. ​Z​e​r​o​ ​t​o​ ​F​i​n​a​l​s​ ​–​ ​L​e​a​r​n​i​n​g​ ​P​l​a​t​f​o​r​m
  33. Sketchy

Learning 
Platforms

  34. UpToDate
  35. BMJ Best Practice
  36. Dynamed

Clinical Deci-
sion Support 
Tools

  37. Copilot (Microsoft, Edge)
  38. Gemini (Google, Chrome)
  39. ChatGPT
  40. ScopusAI
  41. Apple Intelligence

Artificial 
Intelligence 
Tools

  42. Self-curated personal study notes
  43. Study notes curated by a peer
  44. ​M​e​d​i​c​a​l​ ​S​c​h​o​o​l​ ​C​o​u​n​c​i​l​ ​(​M​S​C​)​ ​p​r​a​c​t​i​s​e​ ​p​a​p​e​r​s
  45. Anatomy resources (E.G., Complete Anatomy, Grey’s Student Anatomy [27])
  46. YouTube an Internet video resources
  47. Podcasts and social media
  48. Websites from health organisations EG NHS, NICE, General Medical Council, 
medical societies
  49. Journal articles

Other 
Resources

  50. Macleod’s Clinical Examination [28]
  51. Clinical Skills Net
  52. OSCEstop
  53. OSCE part of PassMedicine
  54. TBL content on KMMS learn (the medical school virtual learning environment)
  55. Clinical Skills Hub on KMMS learn (the medical school virtual learning 
environment)

CPSA Sup-
port Tools

Table 2  Resources included in 
eSurvey
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Ranking of Resources Students Used To Prepare for 
the UKMLA-AKT

The 49 resources were rank ordered, as used by students 
to prepare for the UKMLA-AKT (Table 3), with the ques-
tion bank resource PassMedicine achieving the highest 
weighted score of 121. All students used this resource, with 
90% (n = 28) using it “All the Time” and 10% (n = 3) using 
it “Often”. Passmedicine far outweighed Geeky Medics-
Question Bank, Self-Curated Personal Study Notes and 
Zero to Finals-Learning Platform, which scored 85, 83 
and 83 respectively. It should be noted that this study did 
not look at combinations of resources and therefore which 
resource may better complement another.

Of the total number of resources used by students 
(n = 49), 45% (n = 22) were purchased/provided by the med-
ical school and its libraries. 55% (n = 27) were either free 
resources or purchased by the students. The mean weighted 
score for purchased/provided resources was 47, compared to 
53 for those resources which were not currently purchased/
provided by the medical school or its libraries.

Books

Students were asked about their use of traditional textbooks 
such as Kumar and Clark’s Clinical Medicine or the Oxford 
Handbooks series, and about high yield review books (some 
of which focussed their newest editions on UKMLA prepa-
ration) such as the Crash Course series. All of the books 
listed in the survey were core titles from the Y5 reading 
lists. The average weighted score for books was 46. Pass the 
PSA, a title preparing students for the mandatory Prescrib-
ing Safety Assessment scored highest (Table 4).

In the open answer field of the MCQ-LS questions, stu-
dents were asked about additional books used for prepa-
ration, which were not listed. The following titles were 
mentioned: Essential Surgery [29] Grant’s Atlas of Anatomy 
[30] ,Mind Maps for Medicine [31], The Geeky Medics 
OSCE Revision Guide [32] and The Zero to Finals text-
books series [33]. Two students explicitly stated that they 
did not use any books for their UKMLA preparation.

Specifically asked in the MCQ-PAR question about their 
reasons for using traditional textbooks rather than exam 
preparation books, 55% (n = 17) students selected “compre-
hensive coverage of a topic”, followed by “reliability and 
accuracy” 29% (n = 9) (Fig. 1).

In the open answer question (“Other”), one student 
explained that a textbook “gives an understanding of a topic 
from start to finish instead of random bullet points. If you’ve 
read it, you know the topic.” However, 13% (n = 4) students 
stated that they either did not use textbooks or found them 
unhelpful.

such as Geeky Medics or Zero to Finals were allocated to 
more than one group because these platforms provided mul-
tiple types of resource. For clarity, these different alloca-
tions were counted as separate resources. Geeky Medics 
was divided into: Geeky Medics – Question Bank, Geeky 
Medics – Flashcards and Geeky Medics-Learning Platform. 
Zero to Finals was separated into: Zero to Finals – Flash-
cards and Zero to Finals – Learning Platform.

Analysis

MCQ-LS responses were individually weighted for ranking 
purposes. A weight (w) was assigned to each Likert scale 
option as follows:

	● Never: w₁ = 1.
	● Sometimes: w₂ = 2.
	● Often: w₃ = 3.
	● All the time: w₄ = 4.

The frequency of responses for each option (n₁, n₂, n₃, and 
n₄) was multiplied by the corresponding weight, and the 
results were summed to calculate the weighted score:

Weighted Score = (n1 × w1) + (n2 × w2) + (n3 × w3) + (n4 × w4) .

The MCQ-PAR responses were collated and presented 
descriptively, along with free text data, which was not 
extensive, so did not necessitate thematic analysis. Corre-
lation between demographic data and frequency of use of 
different resources were calculated by Fisher’s Exact test. 
The final question in which students estimated the percent-
age of time they used medical school produced resources, 
compared to external resources, is presented descriptively.

Results

Demographics

A total of 31 out of 64 students of the medical school com-
pleted the eSurvey, giving a response rate of 48%. Three 
students started the survey but did not complete it and were 
excluded from analysis. Among respondents, 48% (n = 15) 
were male and 52% (n = 16) were female; 81% (n = 25) were 
aged 21–24 years, 16% (n = 5) aged 25–29 years, and 3% 
(n = 1) above 30 years old. The highest level of study for 
48% (n = 15) of participants was A-level, followed by 35% 
(n = 11) who have BSc/BA degrees, 3% (n = 1) with a mas-
ter’s degree, 3% (n = 1) with a PhD and 11% (n = 3) with 
“Other” qualifications (e.g., international qualifications). 
Only one student was a registered health professional.
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Table 3  Ranking of resources used for UKMLA - AKT Preparation by weighted score
Rank KMMS provided/purchased Title Weighted 

Score
Resource Type

1 Yes PassMedicine 121 Question Bank
2 No Geeky Medics – Question Bank 85 Question Bank
3 No Self-Curated Personal Study Notes 83 Other Resources
3 No Geeky Medics – Learning Platform 83 Learning Platform
3 No Zero to Finals – Learning Platform 83 Learning Platform
6 No Anki 80 Flashcards
6 No Medical School Council (MSC) Practice Papers 80 Other Resources
8 No YouTube and Internet Video Resources 70 Other Resources
9 Yes Pass the PSA 69 Book
10 No ChatGPT 68 GenAI
11 Yes Osmosis 67 Learning Platform
12 No Zero to Finals - Flashcards 60 Flashcards
13 No Websites from Health Organisations (e.g. NHS, 

NICE, General Medical Council, Medical Societies)
59 Other Resources

14 Yes The ECG Made Easy 58 Book
14 No Quesmed 58 Question Bank
16 No Podcasts and Social Media 56 Other Resources
17 No Geeky Medics - Flashcards 54 Flashcards
18 Yes Kumar and Clark 52 Book
19 No BMJ Best Practice 51 Clinical Decision Support Tools
20 Yes Oxford Handbooks 49 Book
20 Yes Crash Course series 49 Book
22 Yes Psychiatry 48 Book
23 Yes Capsule 46 Learning Platform
24 No Study Notes curated by a Peer 44 Other Resources
25 Yes Medicine in a Day 42 Book
26 Yes Clinical Key Student MLA Mock Exams 41 Question Bank
26 No Pastest 41 Question Bank
28 Yes Journal articles 40 Other Resources
29 Yes RX Bricks 39 Learning Platform
29 No OSCEstop 39 Question Bank
31 Yes At a Glance series 38 Book
31 Yes SCRIPT 38 Learning Platform
31 Yes Anatomy Resources 38 Other Resources
34 No Quizlet 37 Flashcards
34 No UpToDate 37 Clinical Decision Support Tools
36 Yes Essential Primary Care 35 Book
36 No Brainscape 35 Flashcards
36 No Gemini (Google, Chrome) 35 GenAI
39 Yes Clinical Key Student Question Bank 34 Question Bank
40 Yes 100 Cases in General Practice 33 Book
41 Yes Medical Ethics 32 Book
41 No KenHub 32 Flashcards
41 No Dynamed 32 Clinical Decision Support Tools
44 Yes Speaking Clinically 31 Learning Platform
44 No BMJ OnExamination 31 Question Bank
44 No Sketchy 31 Learning Platform
44 No Copilot (Microsoft, Edge) 31 GenAI
48 Yes ScopusAI 29 GenAI
49 No Apple Intelligence 28 GenAI
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Flashcards

The most frequently used flashcards were Anki, closely fol-
lowed by Zero to Finals and Geeky Medics (Table 6).

The main motivation for using flashcards was help with 
recall and memorisation (Fig. 3). In the open answer question, 
one student highlighted the importance of spaces repetition by 
stating that “Spaced repetition is the most effective and proven 
method. I made my own cards which took time, but Anki is 
pretty much all I did, and I just did a little each day, and it 
served me much better than when I’ve ever taken notes.’’.

Learning Platforms

Third-party resources, not provided by the medical school, 
such as Geeky Medics and Zero to Finals were the most fre-
quently used by students (Table 7).

The MCQ-PAR questions showed that students mainly 
used resources such as Osmosis or RX Bricks to revise pre-
clinical curriculum content Reasons students used learning 
platforms were:

	● Good structure easy to understand and reinforce content.
	● Learning content not covered/covered poorly during 

lectures.

Question Banks

Passmedicine was the highest ranked and most frequently 
used resource for UKMLA-AKT preparation, followed by 
Geeky Medics (Table 5). No other question banks other than 
the ones already listed were mentioned by students.

In the MCQ-PAR question, familiarising themselves 
with MLA question types, identifying gaps in knowledge 
and memory retention were the main reasons why Question 
Banks were used (Fig. 2).

Table 4  Frequency and ranking of books students used for UKMLA - AKT Preparation
Rank Resource Never Sometimes Often All the time Weighted Score
1 Pass the PSA 11 7 8 5 69
2 The ECG Made Easy 9 17 5 0 58
3 Kumar and Clark Clinical Medicine 14 14 2 1 52
4 Oxford Handbooks 16 12 3 0 49
4 Crash Course Series 17 11 2 1 49
6 Psychiatry 17 11 3 0 48
7 Medicine in a Day 24 5 0 2 42
8 At a Glance series 26 3 2 0 38
9 Essential Primary Care 27 4 0 0 35
10 100 Cases in General Practice 29 2 0 0 33
11 Medical Ethics 30 1 0 0 32

Average 46

Table 5  Frequency and ranking of question banks students used for UKMLA - AKT Preparation
Rank Resource Never Sometimes Often All the time Weighted Score
1 PassMedicine 0 0 3 28 121
2 Geeky Medics 0 12 15 4 85
3 Quesmed 15 7 7 2 58
4 Clinical Key Student MLA Mock Exams 25 3 2 1 41
4 Pastest 23 6 2 0 41
6 OSCEstop 24 4 1 1 39
7 Clinical Key Student Question Bank 27 2 1 0 34
8 BMJ OnExamination 29 1 0 0 31

Average 56

Fig. 1  Motivation for using traditional textbooks
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they use ChatGPT: “I would put questions I got wrong from 
Passmed on ChatGPT and get it to explain to me why the 
answer was this or if I wanted more detail of an explanation 
from the passed questions I would ask ChatGPT to teach me 
this for the standard of a UK final year med student.”

Other Resources

Amongst “Other Resources” (Table 11), self-curated study 
notes and Medical School Council (MSC) practice papers 
ranked most highly.

In the open answer question, students provided feedback 
on their motivation for using personal study notes and inter-
net resources only:

Self-Curated Personal Study Notes  The ability to easily 
share these with peers or to structure notes in a students’ 
own way were mentioned by four students. One student 
highlighted their personal study style in more detail:

“I have made my own written notes since year 3, this 
is colour coded with pictures which helps me visu-
ally recognise conditions and helps me easily picture 
my notes when doing an exam question, almost like 
spatial recognition. My notes would be a collation of 
kmms lecture notes, passmed high yield textbook, zero 
to finals notes and osmosis”’.

	● Concise explanations and breakdown of conditions.
	● Good substitute for big textbooks.

Clinical Decision Support Tools

Clinical Decision Support Tools such as BMJ Best Prac-
tice, Up-to-Date and Dynamed are provided to KMMS 
students whilst they are on longitudinal placement in NHS 
Trusts (Table  8). When asked about their motivation for 
using these tools, an equal proportion of students mentioned 
that they were either not helpful at all (42%, n = 13), or, that 
they helped them to better understand disease mechanisms, 
treatment options, and potential side effects (45%, n = 13) 
(Fig. 4).

Generative AI Tools

ChatGPT was the most frequently used GenAI tool, used by 
68% (n = 21) of students. Gemini and CoPilot were scarcely 
used, and ScopusAI (a tool provided by the medical school) 
and Apple Intelligence were not used at all (Table 9). Stu-
dents who did use GenAI, mainly used it to explain medical 
concepts and conditions (Table 10).

In the open answer question, one student, who also stated 
that they use ChatGPT all the time, provided insight on how 

Table 6  Frequency and ranking of flashcards students used for UKMLA - AKT Preparation
Rank Resource Never Sometimes Often All the time Weighted Score
1 Anki 8 5 10 8 80
2 Zero to Finals 15 6 7 3 60
3 Geeky Medics 15 10 5 1 54
4 Quizlet 27 2 2 0 37
5 Brainscape 28 2 1 0 35
6 KenHub 30 1 0 0 32

Average 50

Fig. 3  Motivation for using flashcards

 

Fig. 2  Motivation for using question banks
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Overall, some generalised feedback included:

	● “The Zero to Finals book literally had everything in one 
place, alongside Passmedicine to supplement knowl-
edge of guidelines and then the MLA created mocks just 
to understand the writing style of the MLA writers and 
what they mean when they’re asking a question”.

	● “Passmedicine, Anki personal notes and Zero to Finals all 
helped to organise and consolidate medical knowledge”.

	● “Passmedicine was most important for question 
practice”.

	● “Lots of MLA AKT questions based on NICE guidelines 
so useful to understand some of the guidelines e.g. asth-
ma management in more details”.

	● “AI was useful as it’s basically like having your own 
tutor”.

Ranking of Resources Students Used for UKMLA - 
CPSA Preparation

Resources used by students to prepare for the UKMLA-
CPSA were also weighted and rank ordered, with the 

YouTube and Internet Video Resources  Eight students pro-
vided some comments on this learning resource:

	● YouTube lectures are engaging.
	● Learning with videos is easier for them than to read lots 

of pages in textbooks.
	● YouTube videos and podcasts helped to better under-

stand concepts.

Table 7  Frequency and ranking of learning platforms students used for UKMLA - AKT Preparation
Rank Resource Never Sometimes Often All the time Weighted Score
1 Geeky Medics 2 10 15 4 83
1 Zero to Finals 5 8 10 8 83
3 Osmosis 6 16 7 2 67
4 Capsule 17 13 1 0 46
5 RX Bricks 25 5 0 1 39
6 SCRIPT 24 7 0 0 38
7 Speaking Clinically 31 0 0 0 31
7 Sketchy 31 0 0 0 31

Average 52

Table 8  Frequency and ranking of clinical decision support tools students used for UKMLA - AKT Preparation
Rank Resource Never Sometimes Often All the time Weighted Score
1 BMJ Best Practice 18 7 5 1 51
2 UpToDate 27 2 2 0 37
3 Dynamed 30 1 0 0 32

Average 40

Fig. 4  Motivation for using Clinical Decision Support Tools

 

Table 9  Frequency and ranking of generative AI tools students used for UKMLA - AKT Preparation
Rank Resource Never Sometimes Often All the time Weighted Score
1 ChatGPT 10 10 6 5 68
2 Gemini (Google, Chrome) 26 3 1 0 35
3 Copilot (Microsoft, Edge) 29 1 0 0 31
4 ScopusAI 29 0 0 0 29
5 Apple Intelligence 28 0 0 0 28

Average 38
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procedure. The relevance of these resources to KMMS-style 
OSCEs and their provision of patient scenarios similar to 
assessments were also cited as beneficial.

Overall, students leverage these tools to understand 
potential exam topics, practice their clinical skills and to 
prepare for specific scenarios.

KMMS in-house Resources vs. External Resources

Overall, students estimated that they spent 20% of their 
time engaging with KMMS in-house resources compared 
to 80% engagement with external resources, for both the 
AKT and the CPSA part of the UKMLA. Only 13% (n = 4) 
students used KMMS in-house resources the same or more 
than external resources. The 20% engagement with in-house 
resources is likely attributable to time spent on CPSA exam 
preparation only, given that KMMS in-house resources on 
the VLE were ranked equally with Clinical Skills Net, yet 
no in-house resources were ranked for the AKT preparation.

Correlations between Frequency of Use and 
Demographics

There were significant correlations between gender, age and 
level of education, with frequency of use of resources. Only 
one book, Essential Primary Care (Blythe, 2017), showed 
significant associations with “Age group” (p=.016) and 
“Level of study” (p = .010); 96% (n = 24) from the 21–24 
age group versus 60% (n = 3) from the 25–29 age group, 
never used the book, implying that the older age group 
used it more often. However, overall usage was low with 

resources Clinical Skills Net and Clinical Skills Resources 
on the medical school Virtual Learning Environment (VLE) 
achieving the highest weighted scores of 64 (Table 12). Out 
of the 6 resources listed, 66% (n = 4) (were provided by the 
medical school and 24% (n = 2) were not provided.

In the open answer question, Geeky Medics was fre-
quently mentioned as an important resource for OSCE 
preparation. Many students highlighted its usefulness for 
practicing scenarios, accessing mark schemes, and provid-
ing a wealth of OSCE stations. Some students also noted the 
availability of a subscription for more practice.

Students mentioned that they use Clinical Skills.net for 
its comprehensive mark schemes and as an alternative to the 
KMMS checklists, which some found less effective.

KMMS-specific resources, such as examination notes 
and checklists are also heavily used. Students appreciate 
that these materials are tailored to KMMS assessment prac-
tices, helping them ensure they perform steps correctly and 
are less likely to be penalised for their examination style or 

Table 11  Frequency and ranking of “Other Resources” students used for UKMLA - AKT Preparation
Rank Resources Never Sometimes Often All the Time Weighted 

Score
1 Self-Curated Personal Study Notes 4 9 11 7 83
2 Medical School Council (MSC) Practice Papers 2 16 6 7 80
3 YouTube and Internet Video Resources 4 13 12 1 70
4 Websites from Health Organisations (e.g. NHS, NICE, 

General Medical Council, Medical Societies)
13 8 6 3 59

5 Podcasts and Social Media 13 13 3 2 56
6 Study Notes curated by a Peer 19 8 3 0 44
7 Journal articles 23 5 1 1 40
8 Anatomy Resources 22 8 0 0 38

Average 59

Table 12  Resources for UKMLA clinical and professional skill assess-
ment (CPSA) Preparation
Rank KMMS 

provided 
resource

Resource Title Weighted 
Score

1 No Clinical Skills Net 64
1 Yes Clinical Skills Hub on VLE 64
3 No OSCEstop 47
4 Yes Macleod’s Clinical Examina-

tion (Dover, 2024)
45

5 Yes OSCE Part of PassMedicine 44
6 Yes TBL content on KMMS Learn 36

Table 10  Motivation for using generative AI tools
Rank Resource Never Sometimes Often All the Time Weighted Score
1 Explaining medical concepts and conditions 9 14 3 5 66
2 Creating memory aids and mnemonics 14 9 4 4 60
3 Generating differential diagnoses 16 6 3 5 57
4 Practicing for OSCEs by creating virtual patients 24 4 4 2 52
5 Writing a medical question for revision 19 8 1 3 50
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textbooks. Again, this trend is strongly supported by the 
literature showing the wide use of exam preparation books 
like ‘First Aid for the USMLE Step 1’ by medical students 
preparing for the USMLE [3, 13].

This case study also endorses the literature on the high 
usage of audiovisual learning resources for UKMLA prepa-
ration [3]; Osmosis (a video platform) ranked highly, along 
with YouTube and Other Internet Video resources. This fre-
quent use of audiovisual resources may be related to indi-
vidual learning style as some students mentioned in their 
open-ended responses that they find learning from videos 
easier than reading numerous pages in textbooks.

In this study, students were asked about their use of AI 
for preparing for the UKMLA. They demonstrated a prefer-
ence for ChatGPT, likely influenced by its leading position 
among generative AI tools [34]. Students did not mention 
any other AI tools, perhaps indicating a lack of awareness 
of AI tools in general and in turn, indicating potential for 
more formal integration of GenAI in supporting medical 
students with preparation for national licensing exams. 
Kung et al. [35] stated that GenAI could support students 
with clinical reasoning and by surfacing new and non-obvi-
ous concepts. In fact, one student in this study commented 
that AI is basically like having your own tutor, signifying 
an emerging trend in personalised learning and exam prep-
aration strategies, with AI having the potential to support 
students in various aspects such as explaining medical con-
cepts, creating memory aids and mnemonics, generating 
differential diagnoses or bridging knowledge gaps.

This case study also highlights the use of clinical deci-
sion support tools such as Up-To-Date, BMJ Best Prac-
tice and Dynamed for UKMLA preparation. Students have 
access to these resources whilst on their clinical placements 
and this study indicates that for some students they play an 
important role in their exam preparation. They help them 
to better understand disease mechanisms, treatment options, 
and potential side effects and were used to improve their 
diagnostic abilities. BMJ Best Practice emerged as the most 
used resource, perhaps due to its availability in all trust 
libraries compared to Up-To-Date or Dynamed.

Regarding preparation for the CPSA component of the 
UKMLA, this study shows good uptake of resources pro-
duced by the medical school, which emphasises the value 
in providing these internal, tailored, materials for practical 
assessments, in addition to external resources such as Clini-
cal Skills Net. This highlights the importance of academic 
guidance and the provision of high-quality, curriculum-
aligned materials that ensure students are well-prepared 
using trusted, relevant resources. On the other hand, for the 
UKMLA-AKT, the majority of students preferred the third-
party resources either provided by KMMS or purchased/
accessed by themselves.

40% (n = 2) from the 25–29 age group and a single student 
from each of the 21–24 and the 30 + age groups, using it at 
least “sometimes”. The more frequent use by the 25–29 age 
group correlates with “Level of study”, where 4 students 
with a degree used it at least “sometimes” compared to none 
of the A-Level students.

Question bank, Pastest, was significantly associated with 
“Level of Study” where 31% (n = 5) post grad students used 
it “sometimes” compared to only 8% (n = 1) students with 
A-Level education. The Brainscape and Geeky Medics 
Flashcards were significantly associated with “Age Group” 
(p=.032; p=.041 respectively). Brainscape was used “some-
times” by 8% (n = 2) students from the 21–24 age group, and 
“often” by a single student in the 30 + age group. In contrast, 
Geeky Medics was used “often” by one student from each of 
the higher age groups (25–29 and 30+), yet “sometimes” by 
40% (n = 10) or “often” by 16% (n = 4) of the A-Level 21–24 
year olds (p=.025).

YouTube and Internet Videos showed a significant cor-
relation with gender; 100% (n = 16) of female students used 
it either “often” or “sometimes” compared to 64% (n = 9) of 
male students, with 29% (n = 4) males never using it and one 
using it “All the time” (p=.043). Lastly, for the CPSA, 33% 
(n = 5) of A-Level students used Macleod’s Clinical Exami-
nation (Dover, 2024) “sometimes” compared to 53% (n = 7) 
of BSc/BA, MSc/MA and PhD students, who used it either 
“sometimes” or “often” (p=.047).

Discussion

This case study provides valuable insights into Year 5 stu-
dents’ resource preferences for UKMLA preparation, largely 
aligning with existing literature on high-stakes national 
licensing examinations like the USMLE. The pre-eminence 
of question banks, with Passmedicine leading the ranking in 
this study, directly supports findings by Burk-Rafel et al. [10], 
Wynter et al. [9] and Fisher et al. [11], who highlight their 
critical role in exam preparation and performance. Students’ 
main motivations for using question banks are the simulated 
exam experience and identifying knowledge gaps, which is 
also consistent with the literature [11]. The high usage of 
flashcards, particularly Anki, aligns with and reinforces prior 
research findings [3, 14, 15], suggesting these tools are peda-
gogically effective in promoting efficient, targeted studying.

Traditional textbooks like Kumar & Clark, Macleod’s 
Clinical Examination or titles from the Oxford Handbook 
series, despite being core texts and often promoted in lec-
tures, were lower ranked than some of the “high-yield” 
exam preparation books such as Pass the PSA or The ECG 
Made Easy, thereby indicating a preference for concise, 
exam-focused exam preparation texts, rather than topic 
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extensive use of third-party tools mirrors trends in compa-
rable national licensing examinations such as the USMLE. 
Two books Essential Primary Care (Blythe, 2017) and 
Macleod’s Clinical Examination (Dover, 2024), the ques-
tion bank Pastest and the flashcard Brainscape were used 
more by mature students, whereas flashcards from Geeky 
Medics were used more by the younger students. In addi-
tion, more female than male students have use YouTube and 
Internet Videos. Notably, the results emphasise the emerg-
ing role of GenAI as a “personal tutor,” further shaping stu-
dents’ study strategies for the UKMLA. Given the critical 
role of third-party tools and the potential financial burdens 
and inequalities for students who can’t afford them, medi-
cal schools are called upon to purchase these tools as this 
study provides preliminary evidence that they significantly 
contribute to success in UKMLA examinations.
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Existing literature clearly highlights the risk of financial 
burden and inequalities if inadequate resources are provided 
by a medical school, meaning students have to buy them for 
themselves [3, 10, 11, 18] and strongly advocates for medi-
cal schools to offer resources to their students to support 
their preparation [3, 11]. This case study provides evidence 
on the importance of third-party tools for UKMLA prepara-
tion and encourages medical schools and libraries to pro-
vide these resources to their students.

Limitations

The small sample size within a single institution limits gen-
eralisability of the results, however, the clear alignment 
with current literature on preparation for national licens-
ing exams such as the USMLE, indicates that these results 
could be relevant for other UK-based medical schools.

This study did not correlate specific resource usage with 
individual student performance outcomes, nor did it inter-
rogate usefulness of specific bundles of resources. But it is 
worth noting the 100% pass rate of the Y5 cohort who took 
part in this study; passing both parts of the UKMLA with a 
class average of 72% for the AKT part. The overall success 
of the cohort provides contextual supplementary evidence 
that the resources students used, supported a successful 
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Future Directions

Future research could enhance generalisability by employ-
ing larger, multi-institutional data across UK medical 
schools. Broader recruitment and inter-institutional col-
laboration may strengthen the applicability of findings to 
national UKMLA preparation. Additionally, studies exam-
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paratory resources and individual performance in the AKT 
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with learning styles. Such research would provide valuable 
contextual insight and complement the quantitative findings 
of the present study.

Conclusion

This case study has demonstrated that medical students’ 
rely on third-party resources, particularly question banks, 
to prepare for the UKMLA, along with medical school 
produced (in-house) resources for CPSA preparation. The 

1 3

http://creativecommons.org/licenses/by/4.0/
https://www.gmc-uk.org/education/medical-licensing-assessment
https://www.gmc-uk.org/education/medical-licensing-assessment


Medical Science Educator

Perspect Med Educ. 2015;4:308–13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​0​0​
3​7​-​0​1​5​-​0​2​2​0​-​x.

17.	 Broaddus VC, Grippi MA. Medical subspecialty textbooks in the 
21st century essential or headed for extinction? Ann Am Thorac 
Soc. 2015;12:1113–5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​1​3​​/​A​n​​n​a​l​​s​A​T​​S​.​2​0​​1​5​​0​
6​-​3​3​5​O​I.

18.	 Bhatnagar V, Diaz SR, Bucur PA. The cost of board examination 
and preparation: an overlooked factor in medical student debt. 
Cureus. 2019;11:e4168. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​7​​7​5​9​​/​c​u​​r​e​u​s​.​4​1​6​8.

19.	 Feather A, Randall D, Waterhouse M, editors. Kumar and clark’s 
clinical medicine. 10th ed. London: Elsevier; 2021.

20.	 McKnight R, Price J, Geddes J, editors. Psychiatry. 5  h ed. 
Oxford: Oxford University Press; 2019.

21.	 Blythe A, Buchan J, editors. Essential primary care. Hoboken, 
New Jersey: Wiley Blackwell; 2017.

22.	 Brown W, Loudon K, Fisher J, Marsland L. Pass the PSA. 2nd ed. 
London: Elsevier; 2020.

23.	 Dunn M, Hope T, Dunn M, Hope T. Medical ethics: A very short 
introduction. 2nd ed. Oxford: Oxford University Press; 2021.

24.	 Anne S, Martin M. Grabinar John. 100 cases in general prac-
tice. 2nd ed. Boca Raton, Florida: CRC Press, Taylor & Francis 
Group; 2017.

25.	 Armbruster BA, Punter H, Oxenham G, Blaber H, Drake M, edi-
tors. Medicine in a day: revision notes for medical exams, finals, 
UKMLA and foundation years. Amsterdam: Elsevier; 2022.

26.	 Hampton JR, Joanna H. Adlam David. The ECG made easy. 10th 
ed. London: Elsevier; 2025.

27.	 Drake RL, Richard L, Vogl W, Mitchell AWM, Gray H. Gray’s 
anatomy for students. 5th ed. Philadelphia: Elsevier; 2024.

28.	 Dover AR, Innes JA, Fairhurst K, editors. Macleod’s clinical 
examination. 15th ed. London: Elsevier; 2024.

29.	 Quick CRG, Suzanne B, Arulampalam TH, editors. Essential sur-
gery: problems, diagnosis, and management. 6th ed. Edinburgh: 
Elsevier; 2020.

30.	 Agur AMR author., Dalley AF, Grant JCB. Grant’s atlas of anat-
omy. 15th ed. Grant’s Atlas of Anatomy. Philadelphia: Wolters 
Kluwer; 2020.

31.	 Azam M. Mind maps for medicine. Banbury: Scion; 2021.
32.	 Jefferies C, Potter L, Seddon L. Geeky medics OSCE revision 

guide: clinical examination. Geeky Medics; 2023.
33.	 Watchman T. Zero To Finals Series [Internet]. 2025 [cited 2025 

Jul 31]. ​h​t​t​p​​s​:​/​​/​z​e​r​​o​t​​o​f​i​​n​a​l​s​​.​c​o​​m​/​b​​o​o​k​s​/. Accessed 31 Jul 2025.
34.	 Rossettini G, Rodeghiero L, Corradi F, Cook C, Pillastrini P, 

Turolla A, et al. Comparative accuracy of ChatGPT-4, Microsoft 
copilot and Google gemini in the Italian entrance test for health-
care sciences degrees: a cross-sectional study. BMC Med Educ. 
2024;24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​8​6​​/​s​1​​2​9​0​9​-​0​2​4​-​0​5​6​3​0​-​9.

35.	 Kung TH, Cheatham M, Medenilla A, Sillos C, De Leon L, 
Elepaño C, et al. Performance of ChatGPT on USMLE: potential 
for AI-assisted medical education using large Language models. 
PLOS Digit Health. 2023;2. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​o​​r​​g​​/​​1​0​​.​1​3​​​7​1​/​​j​o​u​r​​n​a​l​.​p​​d​i​g​.​
0​0​0​0​1​9​8.

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

2.	 Price T, Lynn N, Coombes L, Roberts M, Gale T, de Bere SR, 
et al. The international landscape of medical licensing examina-
tions: A typology derived from a systematic review. Int J Health 
Policy Manag. 2018;7:782–90. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​1​7​​1​/​i​​j​h​p​m​.​2​0​
1​8​.​3​2.

3.	 Kann MR, Huang GW, Pugazenthi S, Kann R, Chen D, Hardi 
A, et al. Unlocking medical student success: A systematic review 
and Meta-Analysis of Third-Party resources used for medi-
cal education and USMLE board Preparation. Med Sci Educ. 
2024;34:1603–22. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​0​6​7​0​-​0​2​4​-​0​2​1​1​6​-​7.

4.	 Coda JE. Third-Party resources for the USMLE: reconsidering 
the role of a parallel curriculum. Acad Med. 2019;94:924.

5.	 Moynahan KF. The current use of united States medical licens-
ing examination step 1 scores: holistic admissions and student 
well-being are in the balance. Academic medicine. 2018. pp. 963–5. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​A​C​​M​.​0​0​0​0​0​0​0​0​0​0​0​0​2​1​0​1.

6.	 Le Tao B, Vikas S, Matthew B, Humood D, Kristina Q, Connie, 
et al. First aid for the USMLE step 1 2021. New York: McGraw 
Hill; 2021.

7.	 Ranabhat SK, Kunjukrishnan ML, Dubey M, Curran V, Dubey 
AK, Dwivedi N. Exploring the usage of learning resources by 
medical students in the basic science stage and their effect on aca-
demic performance. BMC Med Educ. 2024;24:543. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​1​​1​8​6​​/​s​1​​2​9​0​9​-​0​2​4​-​0​5​5​1​1​-​1.

8.	 Thadani RA, Littlefield J, Swanson DB, Galbraith RM. A prelimi-
nary analysis of different approaches to Preparing for the USMLE 
step 1. Acad Med. 2000;75:S40–1.

9.	 Wynter L, Burgess A, Kalman E, Heron JE, Bleasel J. Medical 
students: what educational resources are they using? BMC Med 
Educ [Internet]. 2019 [cited 2020 Apr 2];19:2–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​1​​1​8​6​​/​s​1​​2​9​0​9​-​0​1​9​-​1​4​6​2​-​9

10.	 Burk-Rafel J, Santen SA, Purkiss J. Study behaviors and USMLE 
step 1 performance: implications of a student Self-Directed paral-
lel curriculum. Academic Medicine. 2017;92:S67–74. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​1​​0​9​7​​/​A​C​​M​.​0​0​0​0​0​0​0​0​0​0​0​0​1​9​1​6.

11.	 Fisher J, Leahy D, Lim JJ, Astles E, Salvatore J, Thomson R. 
Question banks: credit? Or debit? A qualitative exploration of 
their use among medical students. BMC Med Educ. 2024;24. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​8​6​​/​s​1​​2​9​0​9​-​0​2​4​-​0​5​5​1​7​-​9.

12.	 Guilbault RWR, Lee SW, Lian B, Choi J. Predictors of USMLE 
step 1 outcomes: charting successful study habits. Med Sci Educ. 
2020;30:103–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​0​6​7​0​-​0​1​9​-​0​0​9​0​7​-​x.

13.	 Parry S, Pachunka J, Beck Dallaghan GL. Factors predictive 
of performance on USMLE step 1: do commercial study aids 
improve scores? Med Sci Educ. 2019;29:667–72. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​1​​0​0​7​​/​s​4​​0​6​7​0​-​0​1​9​-​0​0​7​2​2​-​4.

14.	 Hirumi A, Horger L, Harris DM, Berry A, Daroowalla F, Gillum 
S, et al. Exploring students’ [pre-pandemic] use and the impact 
of commercial-off-the-shelf learning platforms on students’ 
National licensing exam performance: A focused review–BEME 
guide No. 72. Med teach. 2022;44:707–19. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​8​
0​​/​0​1​​4​2​1​​5​9​X​​.​2​0​2​​2​.​​2​0​3​9​3​8​0.

15.	 Wothe JK, Wanberg LJ, Hohle RD, Sakher AA, Bosacker LE, 
Khan F, et al. Academic and wellness outcomes associated with 
use of Anki spaced repetition software in medical school. J Med 
Educ Curric Dev. 2023;10:238212052311732. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​
1​​1​7​7​​/​2​3​​8​2​1​2​0​5​2​3​1​1​7​3​2​8​9.

16.	 Deng F, Gluckstein JA, Larsen DP. Student-directed retrieval prac-
tice is a predictor of medical licensing examination performance. 

1 3

https://doi.org/10.1007/s40037-015-0220-x
https://doi.org/10.1007/s40037-015-0220-x
https://doi.org/10.1513/AnnalsATS.201506-335OI
https://doi.org/10.1513/AnnalsATS.201506-335OI
https://doi.org/10.7759/cureus.4168
https://zerotofinals.com/books/
https://doi.org/10.1186/s12909-024-05630-9
https://doi.org/10.1371/journal.pdig.0000198
https://doi.org/10.1371/journal.pdig.0000198
https://doi.org/10.15171/ijhpm.2018.32
https://doi.org/10.15171/ijhpm.2018.32
https://doi.org/10.1007/s40670-024-02116-7
https://doi.org/10.1097/ACM.0000000000002101
https://doi.org/10.1097/ACM.0000000000002101
https://doi.org/10.1186/s12909-024-05511-1
https://doi.org/10.1186/s12909-024-05511-1
https://doi.org/10.1186/s12909-019-1462-9
https://doi.org/10.1186/s12909-019-1462-9
https://doi.org/10.1097/ACM.0000000000001916
https://doi.org/10.1097/ACM.0000000000001916
https://doi.org/10.1186/s12909-024-05517-9
https://doi.org/10.1186/s12909-024-05517-9
https://doi.org/10.1007/s40670-019-00907-x
https://doi.org/10.1007/s40670-019-00722-4
https://doi.org/10.1007/s40670-019-00722-4
https://doi.org/10.1080/0142159X.2022.2039380
https://doi.org/10.1080/0142159X.2022.2039380
https://doi.org/10.1177/23821205231173289
https://doi.org/10.1177/23821205231173289

