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How can Video-Based Sessions Improve E-Learning of Respiratory Physiology?

The accommodation of diverse student learning approaches and maintenance of good academic outcomes are often difficult to achieve in university courses, particularly where large classes are concerned [START_REF] Reed | Applying adult learning practices in medical education. Current problems in pediatric and adolescent health care[END_REF][START_REF] Choi-Lundberg | Online dissection audio-visual resources for human anatomy: Undergraduate medical students' usage and learning outcomes[END_REF][START_REF] Muttappallymyalil | Evolution of technology in teaching: Blackboard and beyond in Medical Education[END_REF]. These issues become even more significant when dealing with first-year students in science and medicine courses with high levels of factual and conceptual content [START_REF] Bonnaud-Antignac | Videotaped simulated interviews to improve medical students' skills in disclosing a diagnosis of cancer[END_REF][START_REF] De Leng | How video cases should be used as authentic stimuli in problem-based medical education[END_REF][START_REF] Farnan | The YouTube generation: implications for medical professionalism[END_REF][START_REF] Lewis | Low-cost video-films in the teaching of undergraduate and postgraduate medical students[END_REF][START_REF] Liaskos | Multimedia technologies in education[END_REF][START_REF] Narula | An evaluation of the '5 Minute Medicine' video podcast series compared to conventional medical resources for the internal medicine clerkship[END_REF][START_REF] Kay | Exploring the use of video podcasts in education: a comprehensive review of the literature[END_REF]. Nowadays, the majority of scientific societies, including physiology and medicine, are using the video-based lectures support for teaching and improving skills of members for several reasons such as costs of travelling to attend conferences, lack of participation time, elevated costs of organising conferences, sometimes disability of some members and many others (for example please see http://www.ers-education.org/home.aspx). University education programmes such as those of the University Pierre and Marie Curie (also named UPMC Paris 6) are faced with the challenge of finding innovative ways to accommodate the growing interest in medical programmes. One of these challenges has been (and is) to implement the videobased lectures for teaching medicine (and physiology). Bearing in mind that the current UPMC-Paris 6 medical educational system is based almost 100% on the use of traditional-lecture taught compared to video-lecture, the question arises as whether videobased lectures could be used to complement and corroborate "traditional classroom-based courses" and small-group tutorials, or to replace them in a certain way and under some specific circumstances (cost of travelling to attend classes, disability of some students and many others) and, last but not least, help medical students preparing their exams (written and/or oral) as well as the National Board and Post-graduate Specialty Examinations (which gives access to medical postgraduate specialties, such as cardiology, pulmonology, internal medicine and others,) by effectively refreshing medical student's knowledge of medicine and physiology.

Twenty second-year graduate medical students were recruited on a volunteer basis from a teaching unit (UE) coordinated by Prof. Christian Straus and Pierantonio Laveneziana (UPMC Paris 6) that was held in April 2015 at the Faculty of Medicine of University Paris 6 (Sorbonne Universités, Université Pierre et Marie Curie -Paris 6). The choice of the topic "respiratory physiology" was based on a common observation that teaching (from the professors' point of view) and learning (from the students' point of view) "respiratory physiology" is very hard and not straightforward, sometimes even more than other disciplines.

The medical students who participated in the UE had previously attended the traditional classroom-based courses/lectures in respiratory physiology (from September to November 2014 of the second-year of the graduate medical education programme) where these items were explored and fully covered: during the second year of medicine, at least at UPMC in Paris, professors teach 12 hours of respiratory physiology, of which 30-45 minutes are dedicated to spirometry and lung volumes in healthy. Of note, students did not receive any medical education or courses over the summer preceding the video evaluation.

Eight professors of physiology were asked to record a video-based lecture on spirometry and lung volumes in healthy of the duration of 3-5 minutes. Each professor was also informed about the content of the multiple choice questions (MCQ) that would be proposed to students under evaluation in order to standardise and homogenise the content of the information delivered by each video-based lectures. Of note, none of the students was directly instructed by one of the volunteer lecturers. The learning objectives were the understanding of flow-volume loop and lung volumes. The objective was not to judge the professors, rather to see whether differences in the pedagogical teaching/approach to a specific and harsh topic such as the flow-volume loop and lung volumes measurements may impact on the students' learning, and how this process may or may not be of help for preparing oral and/or especially written exams such as the National Board and the Specialty Examinations. The 8 videos were peer reviewed by the authors of this editorial for consistency and quality of the content being delivered.

At the end of each video-based lecture, students were asked to assess each video-based lecture based on the tools highlighted in Figure 1B legend: Of note, students were simply asked to judge on the overall quality of the information/content being delivered and to classify the videos based on the ability of each video/teacher to deliver a clear and non-ambiguous information on the topic under examination. Students were allowed to watch the videos only one time.

Each student was asked to answer to three multiple choice questions (MCQ) before watching the videos and at the end of the eight proposed videos. The multiple choice questions were discussed in a collegial manner and all the contributors found the questions challenging enough that a meaningful improvement could be detected following viewing the videos' content. Students could not communicate while answering questions.

At the end of the eight video-based lectures, each medical student was asked to fill in a questionnaire composed of three questions (Q), as highlighted in Figure 1C The percentage of correct answers to MCQ after watching the videos did statistically improve for Q1 and Q2 but not for Q3 (Figure 1A).

The pedagogical and teaching quality of the content/information of each video-based lecture was above 5 and is represented in Figure 1B.

The results of the questionnaire evaluating the value of the project are summarized in

Figure 1C.

There is a growing body of empirical evidence on the influence of computer assisted learning on academic attainment, particularly the use of video-based teaching materials within traditional classroom-based courses [START_REF] Reed | Applying adult learning practices in medical education. Current problems in pediatric and adolescent health care[END_REF][START_REF] Choi-Lundberg | Online dissection audio-visual resources for human anatomy: Undergraduate medical students' usage and learning outcomes[END_REF][START_REF] Muttappallymyalil | Evolution of technology in teaching: Blackboard and beyond in Medical Education[END_REF][START_REF] Bonnaud-Antignac | Videotaped simulated interviews to improve medical students' skills in disclosing a diagnosis of cancer[END_REF][START_REF] Narula | An evaluation of the '5 Minute Medicine' video podcast series compared to conventional medical resources for the internal medicine clerkship[END_REF]. Nowadays, the majority of scientific societies, including physiology and medicine, are using the video-based lectures support for teaching and improving skills of members for several reasons such as costs of travelling to attend conferences, lack of participation time, elevated costs of organising conferences, sometimes disability of some members and many others (for example please see http://www.ers-education.org/home.aspx). Our study revealed that teaching human respiratory physiology courses using video-based lectures reached almost nearly the same classroom-based courses exam' results: the videos were impactful based on their format and on reinforcing the principles already taught (Figure 1A). The question now arises as to whether these 20 volunteers were top students in their class so that the review/refresh of respiratory physiology by the videos played little or no effect on their performance. This does not seem to be the case because the average score for Respiratory Physiology and Pulmonology as medical disciplines of the first semester of these 20 students (as whole group) was 14/20, therefore not impressive at all, quite the contrary. Therefore, a learning ceiling effect is unlikely, because those students did still have much room for improvement after watching videos.

All medical students recruited found the video-based lecture helpful in the teaching of respiratory physiology, and 50% of them did indeed think that the video-based lectures could eventually replace the traditional classroom-based courses (Figure 1C), this being in line with the current literature [START_REF] Reed | Applying adult learning practices in medical education. Current problems in pediatric and adolescent health care[END_REF][START_REF] Choi-Lundberg | Online dissection audio-visual resources for human anatomy: Undergraduate medical students' usage and learning outcomes[END_REF][START_REF] Muttappallymyalil | Evolution of technology in teaching: Blackboard and beyond in Medical Education[END_REF][START_REF] Bonnaud-Antignac | Videotaped simulated interviews to improve medical students' skills in disclosing a diagnosis of cancer[END_REF][START_REF] Narula | An evaluation of the '5 Minute Medicine' video podcast series compared to conventional medical resources for the internal medicine clerkship[END_REF]. However, a word of caution should be used here, because yet 30% medical students recruited did think the opposite (video-based lectures could never replace the traditional classroom-based courses) while 20% of them did think that video-based lectures could complement and eventually help elucidate the content covered by the traditional classroom-based courses. Almost unanimously, 95% of medical students found the video-based lecture helpful in the preparation of the National Board and Post-graduate Specialty Examinations (Figure 1C). This, albeit in a very preliminary way, provides an illustration that video-based lecture "might be" more effective than the traditional method of teaching human respiratory physiology for medical students, this being in line with the current literature (1-3).

Finally, it has been well documented that different teaching styles and/or approaches may have a diverse influence on student academic performance (4-10). Specifically, it has been suggested that learning technology may enhance the student learning pattern (4-10).

This was apparently the case in the current project and was reflected by the evaluation of the quality of the content/information and the pedagogical and teaching quality of each video-based lecture (Figure 1B).

The relevance of these observations, although preliminary, is very high not only for the local UPMC-Paris 6 but also for all the University in the world, because is able to provide information on the potential role of self-directed learning with technology (in this case 3-5 min videos on spirometry and lung volumes) that are highly warranted in the current time when medical curricula and assessments are redesigned in Europe and the United States of America.

In addition, a potential and dedicated platform to access a "on line" application/website where professors can be consulted by students is indeed a feasible and promising application for supporting e-learning.

As such, this project may pave the way for European and worldwide university medical programmes relying more on the recording of video-based lectures to complement but not entirely replace the more traditional classroom-based courses. 

  legend. Results are expressed as means±SD unless otherwise specified. A p<0.05 level of statistical significance was used for all analyses. McNemar's exact test was used for evaluating the change of the percentage of correct answers to MCQ after watching the videos within each student.
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