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Abstract
Student engagement at lectures is declining especially for basic sciences. Lecture is main method of
physiology teaching. It has been increasingly challenging to employ new educational methodologies in
teaching physiology for several economical and technical reasons. Our objective was to enhance lecture
attendance and increasing student engagement in physiology lectures. Combined peer assisted learning
(PAL) and �ipped classroom (FC) strategies (PAFC) was employed in the teaching of neurophysiology
course for second year medical students. Course Material and reading assignments were provided ahead
of class on instructor and departmental websites. Twenty Students participated in lectures preparation
and presentation under instructor’s supervision. Class members participation was conducted via pre-class
reading assignments, in class discussions and instructor guided questions. Method evaluation was
conducted using both course surveys, quizzes, end of course evaluations and lecture attendance.

lecture attendance showed about 30 % increase compared to anatomy class conducted in classical
lecture format. Course surveys revealed a 77% of students were satis�ed with the new methodology while
23% preferred the traditional method. All PAFC participants expressed their positive feedback when
interviewed after the course had ended and their comments was documented. End of course evaluations
showed that class results were Comparable to anatomy course taught in traditional method (same class
and conducted at the same time).

In conclusion, PAFC can be bene�cial in teaching basic science courses for medical students. It can
enhance lecture attendance and student satisfaction. Also, it can provide an affordable alternative
method to improve medical education in institutes with limited resources.    

Introduction
Although lectures remain the main method of large group teaching, medical students all over the world
are abandoning lecture rooms (1, 2). Despite great bene�ts of lectures recently it has been a challenge to
continue teaching medicine in the classical format lecture especially for basic science courses.

Teaching physiology has been generally conducted in a classical instructor centered methodology. It has
been increasingly challenging to employ new educational methodologies in its teaching in Egyptian
Schools of Medicine for several economical and technical reasons. On the other hand student attendance
rates are declining (literature supported personal observation) (3) and it is hard to convince students to
attend lectures. A major challenge is that innovative teaching methods are costly (in terms of equipment
or even training personnel) and usually applicable on small number of students. That is why there is a
need for applicable alternative methods that can overcome these challenges.

The �ipped classroom approach (FC) is becoming very popular among modern learners and educators
(4). FC inverts the traditional lecture model by presenting the course content outside of classroom ahead
of the traditional lecture time and by replacing the lectures with active forms of learning in the classroom
(5). Some medical schools e.g. Harvard Medical School have changed their curriculum to be presented in
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FC format both to enhance independent learning and to boost student attendance, while other schools
have employed FC in only some courses (6, 7)

Peer assisted learning (PAL) on the other hand is widely adopted in medical education to enhance
student learning (8). Both methods are related to humanistic theories category that promotes self-directed
learning and is learner-centered. These approaches are more suitable for medical and professional
programs (9). Furthermore, recent medical education reforms nationally and internationally require the
graduate to have teaching skills (10, 11).

The objective of this study was to enhance lecture effectiveness and improve attendance as well as
increase student satisfaction of lecture as a learning tool. combined FC and PAL strategies (PAFC) was
employed in teaching a neurophysiology course for second year medical students at Helwan school of
medicine, Egypt. This PAFC model is a potential alternative for classical lecture in our settings and others.

Methods
All procedures were approved by the curriculum management committee and the institutional review
board (IRB) according to Helwan School of medicine bylaws. Students signed a consent form of
participation.

Overview:

Combined peer assisted learning (PAL) and �ipped classroom (FC) strategies was used in the teaching of
an undergraduate neurophysiology course for second year medical students. PAFC strategy was used to
deliver all lectures in this course as follows:

Course Material and reading assignments were provided ahead of class (2 months) on instructor and
departmental websites. Prior to course, it was announced to the whole class that pre-class reading
assignments is essential, as during class students are required to participate in discussion.

Twenty Students volunteered to participate in lectures preparation and presentation under
instructor’s supervision. Presenting students are announced as class tutors and prompted to form
mini teaching groups to help their colleagues throughout the class. This activity is reported by each
presenting student and recorded in their portfolio.

Lecture preparation included preparing the power point presentations as well as rehearsal of the
lecture. Topics were presented similar to original didactic syllabus. Student presenters constantly
communicated with instructor via o�ce hours or electronically for follow up or any questions
regarding the material.

Teaching session (lecture outline): The lecture typically starts with the student(s) presentation of
class material. While the student is presenting, as rehearsed, the instructor step in to explain key
information or ask questions to the whole class. Most (30-40%) of the lecture time is consumed by
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active discussion. Students are prompted to ask questions themselves and answer questions if they
can. Homework is given as well to encourage the students to continue reading as well.

PAFC evaluation Tools:

This method was evaluated via both course surveys, quizzes and end of course evaluations as follows:

1. Course survey

An instructor-generated anonymous survey was administered manually to the students a few weeks
before the end of the semester during the �ipped classroom module to gather feedback about different
aspects of the course. In addition to ratings, comment �elds were included for several survey questions.

2. End-of-module course surveys

Students completed end-of-module course surveys mandated by the School of Medicine.

3. knowledge based end of course student’s examinations:

students end of course grades were compared to same group results on different course (anatomy)
taught in classical lecture format.

4. Student attendance was in PAFC was compared to that in other class (respiratory physiology) taught
by the same instructor (to eliminate personal factor).

5. Data was plotted and analyzed using Excelâ

Results
Class attendance in the PAFC model was 80%. Average class attendance in other lectures taught by
same instructor in the classic format was 50.6% (�gure 1).

Course surveys revealed that 77% of students preferred the new methodology while 23% preferred
the traditional method (table 1).

All PAFC participants expressed their positive feedback when interviewed after the course had ended
and comments was documented (�gure 2). The majority of the comments stated that PAFC helped
them “actively” learning the material and that in class discussions guided them through the process.
Students commented that it was “easier” to listen to the material explanation from a peer as they
probably explain in a way similar to their own. At the other end of the spectrum, some students
stated that it was di�cult to do the pre-class readings and that in class discussions distracted them
from learning the material.

There was no signi�cant difference in end of course �nal exam results compared to respiratory
physiology course taught by the same instructor (course taught in traditional method, same students
and conducted at a later time). Average student scores were and 90. 45% and 89.83% respectively
(�gure 3).
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Discussion
Peer assisted �ipped classroom (PAFC) method is an applicable alternative to classical lectures in
physiology course as well as other basic sciences courses. This method has great bene�cial impact on
medical education.

Lecture is one of the oldest teaching formats that has survived overtime (1, 2). There have been several
criticisms to the classic lecture format in education generally and speci�cally in medical education (12,
13). One of the major criticisms to lectures is lower retention rate due long duration and passive role of
learners (14, 15). Also, student attendance of lectures is often not obligatory so that lectures may become
obsolete (3).

Moving towards student centered, problem based, community oriented systematic approach (SPICES
model) of education with special emphasis on student centered education is a major focus in Egyptian
medical education national reform (16). We also have to consider how medical students learn, as adults,
when preparing medical program/courses with respect to theories involved in adult learning (9, 17). We
must also �nd an applicable alternative to large group teaching that matches our resources and logistics
especially for basic sciences as physiology.

FC is appealing to both instructors and students (12, 18, 19). On the other hand, although widely
accepted, there is a limited data on the value of PAL in medical education (20). FC application alone can
be challenging in our settings due to logistic constraints. Also, PAL has its merits, but it has to be used
wisely to avoid its setbacks. Combining both in PAFC model proposed here was useful and doable in our
settings.

Employing PAFC to my class and observing its results not only improved the class teaching but also
brought the class students closer to me and to each other contrary to the situation in classical lecture (19,
21). The time spent on preparing and reviewing the material to be delivered in class was very energetic.
This method de�nitely overcame student isolation from instructor and peer reported regarding traditional
lecture (22). The student feedback results indeed showed that this method is widely acceptable by our
students and enhanced deep learning and engagement (21). It also showed that they are enthusiastic
about it and willing to apply it in other courses as well. Another great bene�t of using PAFC was
enhancement of class attendance. There may be several reasons for such a result and it is not surprising
that one of them is rather social than educational. Students perceived the lecture as a scienti�c social
event that they invite peers to attend. Lecture attendance is a growing concern in medical education, it is
generally observed that students are deserting lecture halls (3, 23). Although one study showed that
medical students still preferred human delivered classes, this result was based on the response of third of
the target population (24).

Another institutional motivation to employ PAFC and incorporate it within its curricula’s teaching
strategies is that it complies with recent medical education reforms nationally and internationally requires
the graduate to have teaching skills (10, 11). It also reduces physical teaching load of the instructor
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(although it may require longer time to prepare the session than regular lecture). This may be a good
alternative especially in schools where there is a shortage of medical educators.

Although end of course evaluations showed that class results were comparable to course taught in
traditional method it was more enjoyable conducting the course this way. This emotion was obvious in a
video that the student made about the class and posted on social media (25).

Conclusion
In conclusion, combining PAFC in teaching physiology is an applicable alternative to classical lecture.
This combination can overcome technical limitations of using each method alone. It can enhance lecture
attendance and student satisfaction. Also, it can provide an affordable alternative method to improve
medical education in institutes with limited resources.
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Tables
Due to technical limitations, table 1 is only available as a download in the Supplemental Files section.
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Figure 1

Attendance in Peer Assisted Flipped Classroom (PAFC) versus Classical Lecture (CLec): average class
attendance in PAFC in neurophysiology course for second year medical students was 80% while that of
CLec for respiratory physiology was 50.6%. Both classes were taught by same instructor and same year.
Total number of students enrolled in both classes was 159 students.
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Figure 2

Sample of student written anonymous feedback regarding PAFC method.

Figure 3
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A comparison between student �nal student course results (grades) in both neurophysiology course
conducted using PAFC and respiratory physiology course conducted in classical lecturing format (CLec).
Average student scores were 89.83% and 90. 45%. Respectively.
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