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Peer-to-Peer Learning & Flipped Classrooms in 
Human Anatomy

Overview of peer-to-peer learning and 
flipped classrooms, and their relevance to 
education.

Introduction

Definition and explanation of peer-to-peer 
learning and flipped classrooms.

What They Are

How these methods are applied in teaching 
human anatomy to enhance understanding.

Application in Human Anatomy

Insights and outcomes from implementing 
these techniques in our educational 
practice.

Our Experience



General 
concepts



Peer-to-peer learning

Peer-to-peer (P2P) learning is a collaborative educational approach where individuals 
at similar skill levels or roles teach, mentor, and learn from one another, rather than 
relying on a top-down, instructor-led model. It involves sharing knowledge, experiences, 
and feedback to deepen understanding and skills in both academic and workplace 
settings. 



Key Characteristics and Components

Horizontal 
Knowledge Sharing:

Knowledge flows 
between students 
rather than from a 

single expert.

Active Engagement:
Participants actively 
contribute insights, 
practical know-how, 

and feedback, 
fostering a deeper 
learning process.

Contextualized 
Learning: It is highly 

practical and flexible, 
often addressing 

real-time challenges, 
which makes it 

particularly effective.

Shared 
Responsibility:

Learners take control 
of their own 

education, increasing 
engagement and 

motivation



Common Forms of P2P Learning

STUDY GROUPS OR WORKSHOPS: 
STUDENTS OR PEERS MEET TO 

DISCUSS TOPICS.

PEER MENTORING OR COACHING: 
PARTNERS GUIDE EACH OTHER IN 

DEVELOPING SKILLS.

PEER REVIEW: LEARNERS PROVIDE 
FEEDBACK ON EACH OTHER'S 

WORK.

ONLINE FORUMS AND 
COMMUNITIES: DIGITAL SPACES 
WHERE USERS ASK QUESTIONS 

AND SHARE ANSWERS



Benefits of Peer-to-Peer Learning

Enhanced Retention: Learning from 
peers strengthens knowledge 

retention, as the material is often 
presented in a more relatable way.

Increased Confidence: Participants 
feel more comfortable interacting with 
peers, leading to deeper reflection and 

safer, more open environments for 
asking questions.

Development of Soft Skills: Boosts 
communication, collaboration, and 

leadership skills.

Cost-Effective and Scalable: Offers a 
sustainable training method, reducing 

dependence on formal trainers or 
outside experts. 



Flipped classroom
A flipped classroom is a pedagogical model that
inverts the traditional instructional process by
moving direct instruction (like lectures) to an
individual learning space outside of class, while
repurposing in-class time for active, collaborative
learning



Key Characteristics

THE "FLIP": TRADITIONAL 
"SCHOOLWORK" (LECTURES) 

HAPPENS AT HOME, TYPICALLY VIA 
ONLINE VIDEOS, WHILE TRADITIONAL 

"HOMEWORK" (PRACTICE AND 
APPLICATION) IS COMPLETED IN THE 

CLASSROOM WITH TEACHER 
SUPPORT.

STUDENT-CENTERED: THE FOCUS 
SHIFTS FROM THE TEACHER AS THE 

PRIMARY SOURCE OF INFORMATION 
TO THE STUDENT AS AN ACTIVE 

PARTICIPANT IN THEIR OWN 
LEARNING.

ACTIVE LEARNING: CLASS TIME IS 
DEDICATED TO HIGH-LEVEL 

COGNITIVE ACTIVITIES SUCH AS 
PROBLEM-SOLVING, DEBATES, CASE 

STUDIES, AND GROUP PROJECTS.

ROLE CHANGE: THE TEACHER MOVES 
FROM BEING THE "SAGE ON THE 

STAGE" TO THE "GUIDE ON THE SIDE," 
FACILITATING AND COACHING 

STUDENTS THROUGH DIFFICULT 
CONCEPTS 



The 4 Pillars of F-L-I-P

F – Flexible Environment: Teachers create adaptable spaces where students choose 
when and where they learn.

L – Learning Culture: A deliberate shift from a teacher-centered to a student-centered 
approach where class time is used for deep exploration.

I – Intentional Content: Educators specifically curate or create materials that students 
can handle independently, maximizing classroom time for procedural fluency.

P – Professional Educator: Teachers continuously observe, provide immediate 
feedback, and evaluate student progress during class sessions 



Benefits 

Individualized Learning Pace: 
Moves direct instruction to a 
medium where students can 

pause, rewind, and review 
content according to their 
personal cognitive needs.

Optimized Face-to-Face 
Time: Repurposes the 

classroom for high-level 
application, collaborative 

problem-solving, and peer-to-
peer learning.

Immediate Feedback Loops: 
Provides educators the 

opportunity to diagnose and 
correct misconceptions in real-
time during the "active" phase 

of learning.

Shift to Student-Centered 
Autonomy: Transitions 
students from passive 

recipients of information to 
active participants responsible 

for their own preparation.

Increased Instructor 
Accessibility: Redefines the 
teacher’s role from a primary 

lecturer to a facilitator and 
coach, allowing for more one-

on-one student interaction.

Enhanced Engagement: 
Targets the higher tiers of 

Bloom’s Taxonomy—analyzing, 
evaluating, and creating—

within the supported 
environment of the classroom. 



Structural & Technical Challenges

The Digital Divide: Reliance on home technology 
can exacerbate inequities for students without 

high-speed internet or dedicated devices.

Increased Screen Time: Shifting lectures to a 
digital format adds to the total daily screen time 

for students, which can lead to fatigue.

Institutional Infrastructure: Requires robust 
Learning Management Systems (LMS) and IT 
support to host and manage video content 

effectively 



Instructional & Preparatory Challenges

Front-End Labor: Significant 
initial time is required from 

educators to curate, record, 
and edit high-quality 

instructional materials.

Curriculum Redesign: Simply 
recording a lecture isn't 
enough; teachers must 

completely redesign in-class 
activities to be truly "active" 

and collaborative.

"Double Lecturing" Risk: 
Teachers may feel the urge to 
re-teach the video content in 
class for students who didn't 

watch it, which undermines the 
model's efficiency 



Student & Behavioral Challenges

Accountability Issues: The model's success is entirely dependent on students 
completing the pre-class work; if they don't, the in-class activities fail.

Self-Regulation Demands: Students who lack intrinsic motivation or time-
management skills may struggle with the responsibility of self-directed learning.

Passive Learning Inertia: Students accustomed to the "passive recipient" role in 
traditional lectures may initially resist the active participation required in class 



Overcoming Flipped Classroom Challenges

Bridging the Digital Divide: Provide offline access to materials (USB drives, printed transcripts) or dedicated 
in-school "lab time" for students to complete digital pre-work.

Managing Preparatory Workload: Start by "flipping" a single unit rather than an entire course, and curate high-
quality existing resources (like Khan Academy or YouTube) to reduce original content creation.

Ensuring Student Accountability: Implement low-stakes "entrance tickets" or short online quizzes that must 
be completed before class to verify engagement with the material.

Preventing "Double Lecturing": Use class time for brief 5-minute summaries rather than full re-teaching; allow 
prepared students to begin activities immediately to incentivize pre-class work.

Scaffolding Self-Regulation: Provide students with guided note-taking templates or "watch guides" to help 
them focus on key concepts while viewing videos independently.

Communicating with Stakeholders: Educate students on the why behind the flip through an introductory 
workshop or video to manage expectations and reduce resistance. 



Human 
anatomy



















Our Site 
experience
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Anatomy teaching courses

Head of the teaching staff: Prof. Guido Cavaletti, MD

Courses in Italian language
• Medicine and Surgery (n=180)
• Nursing (n=315)
• Midwifery (n=50)
• Physiotherapy (n=50)
• Imaging and radiotherapy techniques (n=30)
• Dentistry (n=30)
• Dental hygene (n=30)
• Childhood Neuro and Psycomotricity (n=30)
• Biomedical laboratory techniques (n=30)
• Optics and Optometry (n=150)

Courses in English language (international course)
• Medicine and Surgery (n=50)



Residency training programs 



Medicine and Surgery

Head of the teaching staff: Prof. Guido Cavaletti, MD

Course in Italian 
language

Medicine and 
Surgery 
(n=180)

Course in English 
language (IMS)

Medicine and 
Surgery 
(n=50*)



30

IMS teaching structure

Courses are delivered in English to students coming from all around the world

During the first year, IMS students are given a course named Fundamentals of Human Morphology, 
which aims to give them the foundation for their preparation

In subsequent years, they are once again taught anatomy in the so-called vertical tracks during which 
anatomy is presented in a clinically-oriented approach. 

Hence, IMS was deemed as ideal to introduce and implement novel strategies relying heavily on virtual 
dissections, gamification and flipped-classroom approaches in a pilot and feasibility phase
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Lesson structure

At the top of each lessons, the class was divided 
into groups and completed these assignments 
rotating from one task to the other:

1) 8-mins dissection exercise generating a score for each 
group that was recorded via Anatomage TableTM

2) exercises on Anatomage LessonsTM platform

3) paper copy exercise. 

Then, the frontal part of the lesson started: topics were presented via a combination of a virtual 
dissection on the Table and as little as possible use of a classic powerpoint slide deck; the latter 
was mostly used to convey schemes and summaries.

After a topic was presented, students were asked once again to cooperate into teams rotating from 
different tasks: one at the Table and others working together on paper copy exercise/Anatomage
LessonsTM.







34

Neuroanatomy course (30 hours)

4th year, 2nd term

4-hour periods integrating both frontal and 
interactive activities.

Students (n=36) were divided into 6 teams of 6 
people, and each team was assigned a name by 
students’ preference: these groups were meant to 
cooperate in the interactive breakout sessions.

At the start of the very first lesson of the course, 
students filled anonymously a self-test multiple 
choice questionnaire accessible via a QR code.



Median score: 9 (Q1:8; Q3:10).



Median score: 6.5 (Q1:4; Q3:8).



Peer-to-peer learning



Methods
• Tutors:

• 10 senior undergrad students were trained (4th – 6th year, medicine 
and surgery)

• Training session (2 online + 8 on-site hours)

• General use of Anatomage Table

• All tutors were instructed to follow the same workflow for 
each activity, also relying on presets generated by the 
teacher 

• Participants:

• Medicine and surgery 1st students were divided into groups of 10-12 
people each

• Surveys:

• A google module was made available via a QR code:

• Before taking part to the whole initiative

• After each session

• Rating system (0-10):

• Low: 0-3;

• Intermediate: 4-7;

• High: 8-10.



Activities (2 hours each)

TOPIC 1: guided 
dissection of the 
thorax/abdomen

TOPIC 2: guided 
dissection of the 
abdomen/pelvis

TOPIC 3: guided 
dissection of the central 

nervous system

Free sessions



An example of activities



Participants

Participants:
• n=105
• 62%

Italian course 
cohort: n=170

Participants:
• n=23
• 48%

International 
course cohort:

N=48



Preliminary 
survey



Use of Anatomy room before this initiative

Italian course International course



Topic 1 
(thorax/abdomen)



Level of satisfaction – topic 1

Italian course International course

94% 96%
6% 4%

Mean 8.878
Std. Deviation 1.100

Mean 9.043
Std. Deviation 0.9283

0 5 10 15

TOPIC 1 ENG

TOPIC 1 ITA

TOPIC SATISFACTION

SATISFACTION

n.s.



Was topic 1 useful?

Italian course International course

86% 96%
12% 4%

Mean 9.114

Std. Deviation 0.9437

Mean 8.957

Std. Deviation 0.8779

0 5 10 15

TOPIC 1 ENG

TOPIC 1 ITA

n.s.



Topic 2 
(abdomen/pelvis)



Level of satisfaction – topic 2

Italian course International course

96% 92%
4% 8%

Mean 9.415

Std. Deviation 0.7536

Mean 8.960

Std. Deviation 0.9781

0 5 10 15

TOPIC 2 ENG

TOPIC 2 ITA

n.s.



Was topic 2 useful?

Italian course International course

99% 98%
1% 2%

Mean 9.277

Std. Deviation 0..8969

Mean 8.880

Std. Deviation 0.9713

0 5 10 15

TOPIC 2 ENG

TOPIC 2 ITA

*



Topic 3 
(neuroanatomy)



Level of satisfaction – topic 3

Italian course International course

91% 95%
9% 5%

Mean 9.022

Std. Deviation 0.8657

Mean 9.095

Std. Deviation 1.044
n.s.

0 5 10 15

TOPIC 3 ENG

TOPIC 3 ITA



Was topic 3 useful?

Italian course International course

96% 95%
4% 5%

Mean 8.844

Std. Deviation 0.9524

Mean 9.000

Std. Deviation 0.8944

0 5 10 15

TOPIC 3 ENG

TOPIC 3 ITA

n.s.



Overall 
evaluation



Overall data

Satisfaction

0

5

10

15
TOPIC 1 ITA

TOPIC 1 ENG

TOPIC 2 ITA

TOPIC 2 ENG

TOPIC 3 ITA

TOPIC 3 ENG

Usefulness

0

5

10

15
TOPIC 1 ITA

TOPIC 1 ENG

TOPIC 2 ITA

TOPIC 2 ENG

TOPIC 3 ITA

TOPIC 3 ENG

**

**

• No significant difference in satisfaction
• The Italian course cohort found topic 2 significantly more useful than topic 1 and than topic 3



Would you reccomend others to participate in 
this initiatives?

Italian course International course



Key Takeaways
Main Message

Peer-to-peer learning and flipped are gaining space in human anatomy 
teachings.

Supporting Points

Literature and our experience showed promising application.

Next Steps

Longitudinal studies to weight the impact on curricula, taking into account 
PROs and CONs of innovative approaches.



Please, let us know your feedback! Thank you!

paola.alberti@unimib.it 
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