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Abstract

Introduction: Medical education needs compulsory attendance in lectures where, attention becomes challenging. The objective
was to compare outcome of a class conducted with traditional continuous didactic lecture compared to intermittent rest and
music as reinforcement methods used in between the class.

Materials and Methods: After completing all formalities, 3 afternoon classes were chosen for physiology topics that were
challenging to grasp. For the first 2 classes, 62 1styear physiotherapy students were randomised into 2 groups equally i.e. music
and rest group. In the 1st lecture, 30 min was conducted as didactic lecture then, 5min reinforcement of rest to one group and
short self-chosen music through ear phones to the second group was given. After this, class was continued. 2nd lecture was
similar as 1stexcept the groups were reversed. The 3rdlecture acted as a control i.e. without reinforcements. For all 3 lectures,
10 multiple choice questions were given as pre and post-test. Difference between pre and post-test was calculated to assess
improvement.

Results: All students were part of all 3 groups. With rest and music, 51.61% and 67.74% students showed better post-test
and difference score respectively. The rest group showed highest post-test mean (6.19+2.05) and difference score (2.68+2.3).
Mean of control group was slightly better than music group. No significant difference was obtained in Pearson’s correlation and
between means of all 3 lectures.

Conclusion: Five minutes reinforcement sessions of rest or music between the lecture might help to break the monotony but
listening to music might deviate their concentration more than required.
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Introduction open- ended process [1]. Didacticlecture is one of the popular

teaching methodologies, for communicating conceptual
The search for a way of conveying the curriculum to boost knowledge; when there is a substantial knowledge
student learning and application of learned concepts is an gap between the lecturer and audience [2] in mass,
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systematically and in a short time. There are advantages that
attending didactic lectures help in developing professional
relationships, companionship, a sense of belonging, and
other elements of social behaviour, which are crucial for the
development of young doctors and this also gives a platform
for faculty and staff to notice and recognize students who
may be struggling in these areas [3] though there are few
shortcomings of the lecture class, including its passive nature

[4].

Medical education is a life-long process [5] where the
graduates from various courses including physiotherapy
have to undergo lot of training in many subjects,
procedures, treatment modalities etc., in order to excel as
health provider. Hence traditional didactic lecture can be
enhanced by comprising many innovative, research-based
methodologies shifting towards learner centered approach
[6]. However, medical education needs compulsory
attendance in lectures as it still remains a vital determinant
of academic performance. A few studies have shown that,
implementation of an attendance policy improves exam
performance [7]. But at times holding attention of students
becomes challenging in a lecture class particularly a
difficult topic, during post lunch hours. There is various
reinforcement methods studied and implemented in
various institutions like problem-based learning, case-
based learning, videos, quiz, seminars, small group
teaching, simulations etc. [8]. However, for these activities
the teachers need considerable amount of preparation,
including making of groups, subgroups of students, lesson
plan, collecting resource materials, man power, altering the
teaching schedule etc. It takes a great deal of effort from the
teacher’s part to make it learner centered.

At the same time studies and training in medical/
physiotherapy colleges can be particularly stressful [9] in
order to achieve academic excellence. Students can suffer
from coping problems, anxiety or even depression. There
are a few mind- body practices that can improve such
psychological conditions including meditation, relaxation
techniques etc., and thereby enhancing mindfulness [10].
Music is also one of the reinforcement approaches that can
be used in the field of medicine. Although the association
between music and health is very well established [11],
there is some void in the understanding of role of music in
medical education. In this background, our hypothesis is that
music and rest can be used in between lectures to enhance
the attention span of the students rather than a traditional
didactic class. Hence the present study was conducted to
compare the performance level of physiotherapy students
after a traditional continuous didactic lecture and after
music and rest in between the lecture as reinforcement
methods.

Objective

e Assessment of performance of students after traditional
continuous didactic lecture and reinforcements in
between the lecture with music and rest.

e Comparison of the performance of students
after traditional continuous didactic lecture and
reinforcements in between the lecture with music and
rest.

Materials and Methods

Study Design

Cross over Randomized controlled trial.

Study Subjects
1st year Physiotherapy students.

Inclusion Criteria

All 62 students of first year physiotherapy were included in
the study.

Procedure

Informed consents from the participants were taken and
Institutional ethical clearance obtained. For the study 3
afternoon classes between 2pm- 3pm were chosen for
physiology topics that were challenging to grasp. For the
first 2 classes, 62 1st year physiotherapy students were
randomized into 2 groups equally i.e. music and rest group
using odd-even method. In the 1st lecture the topic chosen
was ‘Autonomic Nervous System’ 30 min was conducted as
didactic lecture, followed by 5min reinforcement of rest (in
silence) to odd group and short self-chosen music through
ear phones to the even group was given. After this, class
was continued for another 30 minutes. 2" lecture topic was’
Limbic system’ and was similarly conducted as 1st lecture
except the groups were reversed i.e. odd group was given
self-chosen music and even group was given rest. The 3rd
lecture was on the topic’ cerebral cortex and speech’ and was
like control i.e. without reinforcements, a continuous didactic
lecture for one hour. For all 3 lectures, 10 MCQs of one mark
each were given as pre-test and post-test. Difference between
pre-test and post-test was calculated to assess improvement.

Thus all 62 students participated in all three groups and
acted as their own controls. For analysis, we have created 3
groups, having pre-test, post-test and the difference between
the two test to show improvement levels in all three groups.
e  Music group: reinforcement

e Rest group: reinforcement

e Control group: no reinforcement
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Results

SPSS version 22 software was used for the data analysis.
ANOVA, Paired t test and Pearson’s correlation were applied.

Figurel: Average pre-test scores of all students for all three lectures.

Histogram showing average pre-test scores of all 62 students
for all three lectures combined. It shows majority students
have an average of 3 of 10. Pre-test score is an average of all 3
pre-tests conducted, generating 62*3=186 scores.

All 62 students were part of all the 3 groups. The data was
analyzed in three ways.

Intra Individual Analyses

Since all students were a part of all 3 groups, in which group
the individual student showed best post-test performance
was analyzed. With reinforcement (rest + music), 51.61%
students showed better post-test and 67.74% students
showed better difference score with reinforcement. (Table1)

Percentage of students Music Rest Intervention (Total music+rest) Control No Change
Post Test 19.35% 24.19% 51.61% 30.65% 17.74%
Diff Score 22.58% 35.48% 67.74% 25.81% 6.45%

Table 1: Percentage of students who scored their own best post-test in music, rest and control groups.

* P value > 0.05 (not significant).

62 students were present in all 3 groups generating 3 post-
test scores for each student. 19.35% students performed
their own best in music group, while 24.19% students
performed best while in rest group. Thus, a total of 51.61%
showed best in post test scores after an intervention. While
30.65% students performed best during no intervention.

The difference score was also analyzed i.e. in which scenario
students performed best in post-test compared to pre-test.
It was seen that 35.48% students performed best when
they were in rest group. 67.74% students showed highest
difference score with an intervention.

Topic Wise Performance Analysis

In the lecture ANS the post-test and difference score (6.3 and
3.47 respectively) in rest group was better than the music
group. Similarly, during the topic limbic system post-test
and difference score (6.93 and 2.79 respectively) in music
group was better when compared to rest group. And during
the topic cerebral cortex and speech which was the control,
the post test score was less compared to limbic system topic
(6.45) and the difference score was less than both ANS and LS
topics. The means of all the three lectures showed difference
in scoring, but not statistically significant including Pearson’s
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correlation (Table 2).

ANS LS CC and Speech
Music Rest Music Rest Control
Post Test 5.59 6.3 6.93 6.5 6.45
Difference 2.39 3.47 2.79 2.07 2.48

Table 2: Average scores of 3 lectures conducted separately. Scores indicate average of 10 MCQs.

ANS- Autonomic Nervous System, LS- Limbic System, CC- Cerebral Cortex
* p value > 0.05 (not significant)

Intra Parametric Analysis

Table 3 that is the music group, rest group and control group
as a whole, irrespective of the topics. In this method, the
rest group showed highest post-test mean (6.19+2.05) and

difference score (2.68+2.3). Next, the mean of control group
(no intervention group) was slightly better than was the
music group which had least post- test score (Figure 2).

Musicpost! | Musicdiff? | Restpost3 | Restdiff* | Controlpost® | Controldiff® | Preall’
N in each group 62 186
Mean 5.48 2.4 6.19 2.68 5.82 2.24 3.4
Standard Deviation 2.73 1.89 2.05 2.3 2.47 2 1.97
Skewness -0.671 0.185 -0.981 -0.144 -1.022 0.126 0.066
Standard Error of Skewness 0.304 0.304 0.304 0.304 0.304 0.304 0.178
Minimum 0 -1 0 -3 0 -2 0
Maximum 10 7 9 8 10 7 8
Table 3: Pre-test and average of post-test scores of music, rest and control groups.
1 Musicpost- post test score in music group.
2 Musicdiff- difference score in music group.
3 Restpost- post test score in rest group.
4 Restdiff- difference score in rest group.
5 Controlpost- post test score in control group.
6 Controldiff- difference score in control group.
7 preall- pretest of all the groups.
* Scores indicate average marks out of 10 MCQs.
7.00 12.00
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6.00 f i Std. Deviation | 10.00
i Minimum L 8.00
300 7 Maximuny
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- 2.00
2.00 |
- 0.00
1.00 I - -2.00
0.00 - T T T T T - -4.00
musicpost musicdiff restpost restdiff controlpest  controldiff
Figure 2: Average marks obtained for 10 MCQs in music, rest and control groups.
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Musicpost- post test score in music group; Musicdiff-
difference score in music group.

Restpost- post test score in rest group; Restdiff- difference
score in rest group.

Controlpost- post test score in control group; Controldift-
difference score in control group.

Best post-test average and average of difference scores was
seen in rest group.

Discussion

Medical education is exhaustive and a continuous process
and students have to give their undivided attention during
their training period. However, there would be certain
topics/ lectures at times when it becomes difficult to keep
up the same sort of attention and concentration, besides, the
success of a class depends on the student’s attention span
[12]. The attention span is narrowing in this technology
era due to the amount of information that is accessible to
the students from various sources. Hence sustaining their
attention during a lecture is vital because though it has its
own limitations is extensively practiced worldwide.

It is now pivotal for the teachers to come up with some
strategies to make the class ease and interesting. Hence
the present study was done with the hypothesis that
reinforcement methods can be used in between lectures
to enhance the attention span of the students rather than
a traditional didactic class for difficult and dry topics. The
reinforcement methods used in the study were music and
rest. Our study showed that the post-test and the difference
scores were better with reinforcement. But when it came
to analyze the performance within group the rest group
performed better, then the control group and performance
was low with the music group.

Listening to music is one of the most rewarding human
experiences [13] and researchers associate the enjoyment
of music to brain areas implicated in emotion and the
dopaminergic reward system. In particular, dopamine
release in the ventral striatum seems to play a major role in
the rewarding aspect of music listening [14]. Studies have
suggested that listening to Mozart’s music, spatial reasoning
skills gotbetter compared to relaxation instructions or silence
[15], the findings which is inconsistent with our study. This
could be due to the reason that the students were instructed
to listen to the music of their choice. Musical emotions are
highly subjective and preferences for certain musical pieces
or genres vary widely across individuals [16,17]. Some music
will be soothing enough whereas some may be distractive
which might be true in case of people who are introverts.

Mindfulness is the practice of sitting silent and focusing
attention, feeling in the moment without interpretation

or judgment whereas anxiety disturbs it and disrupts the
learning process by exhausting the required energy. Our
results are similar with some research studies which showed
that relaxing techniques reduces tension and anxiety and
shifts the attention from threatening environmental stimuli to
the current task, widens the scope of attention and increases
concentration on the task, thereby improving the working
memory and academic performances of the students [18].

In conclusion reinforcement techniques can be safely
included in the current teaching methodology to break down
the monotony of the didactic lectures. Rest of five minutes
duration in a one-hour lecture class helps in improving
students attention and in turn their performance level.
Similarly, music of five minutes duration in between the class
does alleviate the mood as well as attention of the students
but depending upon the genre of music they choose to listen,
can deviate their concentration more than required.

Limitations

e More students could not be included for the study.

e The students were asked to choose music of their liking
instead of a common genre.

e Reinforcement methods could not be continued in
multiple lectures.

References

1. Shreeve MW (2008) Beyond the didactic classroom:
educational models to encourage active student
involvement in learning. ] Chiropr Educ 22(1): 23-28.

2. Charlton BG (2006) Lectures are such an effective
teaching method because they exploit evolved human
psychology to improve learning. Med Hypotheses 67(6):
1261-1265.

3. Campbell AM, Ikonne US, Whelihan KE, Lewis JH
(2019) Faculty perspectives on student attendance in
undergraduate medical education. Adv Med Educ Pract
10: 759-768.

4. Vella F (1992) Medical education: Capitalizing on the
lecture method. FASEB ] 6(3): 811-812.

5. Spencer JA, Jordan RK (1999) Learner -centred
approaches in medical education. BM] 318: 1280-1283.

6. Stigler JW, Hiebert] (2009) The Teaching Gap: Best Ideas
from the World’s Teachers for Improving Education in
the Classroom. Simon and Schuster. New York, pp: 210.

7. Subramaniam BS,Hande S, Komattil R (2013) Attendance
and Achievement in Medicine: Investigating the Impact

https://academicstrive.com/ANPL/

https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/ANPL/
https://academicstrive.com/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2384190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2384190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2384190/
https://pubmed.ncbi.nlm.nih.gov/16949216
https://pubmed.ncbi.nlm.nih.gov/16949216
https://pubmed.ncbi.nlm.nih.gov/16949216
https://pubmed.ncbi.nlm.nih.gov/16949216
https://pubmed.ncbi.nlm.nih.gov/31565013/
https://pubmed.ncbi.nlm.nih.gov/31565013/
https://pubmed.ncbi.nlm.nih.gov/31565013/
https://pubmed.ncbi.nlm.nih.gov/31565013/
https://pubmed.ncbi.nlm.nih.gov/1497701/
https://pubmed.ncbi.nlm.nih.gov/1497701/
https://www.bmj.com/content/318/7193/1280.1
https://www.bmj.com/content/318/7193/1280.1
https://eric.ed.gov/?id=ED434102
https://eric.ed.gov/?id=ED434102
https://eric.ed.gov/?id=ED434102
https://pubmed.ncbi.nlm.nih.gov/23919190/
https://pubmed.ncbi.nlm.nih.gov/23919190/

Acta Neurophysiologica

10.

11.

12.

of Attendance Policies on Academic Performance of
Medical Students. Ann Med Health Sci Res 3(2): 202-205.

Miles CA, Lee AC, Foggett KA, Nair B (2017) Reinventing
medical teaching and learning for the 21st century:
Blended and flipped strategies. Arch Med Health Sci 5:
97-102.

Malpass A, Binnie K, Robson L (2019) Medical Students’
Experience of Mindfulness Training in the UK: Well-
Being, Coping Reserve, and Professional Development.
Educ Res Int.

Tang YY, Holzel BK, Posner MI (2015) The neuroscience
of mindfulness meditation. Nat Rev Neurosci 16(4): 213-
225.

Crowe BJ] (2009) Music: promoting health and creating
community in healthcare contexts. Music Therapy
Perspectives 27(1): 69-71.

Binder C, Haughton E, Van ED (1990) Increasing
endurance by building fluency: Precision teaching
attention span. Teach Except Child 22(3): 24-27.

13.

14.

15.

16.

17.

18.

Dube L, Le Bel ] (2003) The categorical structure of
pleasure. Cogn Emot 17(2): 263-297.

Gold BP, Frank M]J, Brigitte B, Elvira B (2013) Pleasurable
music affects reinforcement learning according to the
listener. Front Psychol 4: 541.

Rauscher FH, Shaw GL, Ky KN (1993) Music and spatial
task performance. Nature 365: 611.

Rentfrow PJ], Gosling SD (2003) The do re mi’s of
everyday life: the structure and personality correlates
of music preferences. ] Pers Soc Psychol 84: 1236-1256.

Eerola T, Vuoskoski JK (2011) A comparison of the
discrete and dimensional models of emotion in music.
Psychol Music 39(1): 18-49.

Flor RK, Monir KC, Bita A, Shahnaz N (2013) Effect of
Relaxation Training on Working Memory Capacity and
Academic Achievement in Adolescents. Procedia-Social
and Behavioral Sciences 82: 608-613.

https://academicstrive.com/ANPL/

https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/ANPL/
https://academicstrive.com/submit-manuscript.php
https://pubmed.ncbi.nlm.nih.gov/23919190/
https://pubmed.ncbi.nlm.nih.gov/23919190/
https://www.newcastle.edu.au/__data/assets/pdf_file/0009/365724/ArchMedHealthSci5197-2208711_060807.pdf
https://www.newcastle.edu.au/__data/assets/pdf_file/0009/365724/ArchMedHealthSci5197-2208711_060807.pdf
https://www.newcastle.edu.au/__data/assets/pdf_file/0009/365724/ArchMedHealthSci5197-2208711_060807.pdf
https://www.newcastle.edu.au/__data/assets/pdf_file/0009/365724/ArchMedHealthSci5197-2208711_060807.pdf
https://pubmed.ncbi.nlm.nih.gov/31168420/
https://pubmed.ncbi.nlm.nih.gov/31168420/
https://pubmed.ncbi.nlm.nih.gov/31168420/
https://pubmed.ncbi.nlm.nih.gov/31168420/
https://www.nature.com/articles/nrn3916
https://www.nature.com/articles/nrn3916
https://www.nature.com/articles/nrn3916
https://njmt.w.uib.no/2009/06/03/music-promoting-health-and-creating-community-in-healthcare-contexts/
https://njmt.w.uib.no/2009/06/03/music-promoting-health-and-creating-community-in-healthcare-contexts/
https://njmt.w.uib.no/2009/06/03/music-promoting-health-and-creating-community-in-healthcare-contexts/
https://journals.sagepub.com/doi/10.1177/004005999002200305
https://journals.sagepub.com/doi/10.1177/004005999002200305
https://journals.sagepub.com/doi/10.1177/004005999002200305
https://pubmed.ncbi.nlm.nih.gov/29715723/
https://pubmed.ncbi.nlm.nih.gov/29715723/
https://www.frontiersin.org/articles/10.3389/fpsyg.2013.00541/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2013.00541/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2013.00541/full
https://www.nature.com/articles/365611a0
https://www.nature.com/articles/365611a0
https://europepmc.org/article/med/12793587
https://europepmc.org/article/med/12793587
https://europepmc.org/article/med/12793587
https://journals.sagepub.com/doi/10.1177/0305735610362821
https://journals.sagepub.com/doi/10.1177/0305735610362821
https://journals.sagepub.com/doi/10.1177/0305735610362821
https://www.sciencedirect.com/science/article/pii/S1877042813013852
https://www.sciencedirect.com/science/article/pii/S1877042813013852
https://www.sciencedirect.com/science/article/pii/S1877042813013852
https://www.sciencedirect.com/science/article/pii/S1877042813013852

	RANGE!F14
	_Hlk52014795
	_GoBack
	Abstract
	Introduction
	Objective
	Materials and Methods
	Study Design
	Study Subjects
	Inclusion Criteria
	Procedure

	Results
	Intra Individual Analyses
	Topic Wise Performance Analysis
	Intra Parametric Analysis

	Discussion
	Limitations
	References

