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ABSTRACT
Traditionally sole pedagogy of gross anatomy has been through cadaver dissections and didactic
lectures. However increased access to recent technologies, have prompted many universities and
colleges to redefine the teaching methods thus effectively impart the knowledge of gross anatomy.
Aim: To compare the traditional teaching method versus modern teaching method and evaluate their
effectiveness in learning gross anatomy.
To assess the degree of student’s satisfaction of learning with the above said methods.
Material and Methods: A prospective study was carried out among the freshman undergraduate
medical students of Gandhi medical college, Andhra Pradesh, India.
The students of the Experimental group were taught using power point lectures and computer based
dissection visuals, along with the traditional method of teaching.
The Control group students were allotted the same number of dissection and lecture hours as the
experimental group and followed the same pattern of dissection. The students of this group were taught
by using traditional Chalk & Board lectures only. They had no access to power point lectures and
computer based dissection visuals. Student’s performance was evaluated using multiple choice
questions and a feedback questionnaire,
Results: Experimental group Students performed better than the traditional group. i.e. in 2009, four out
of six examinations and in 2010, five out of six examinations, experimental group’s average scores
were significantly higher ( p < 0.05 ) than the traditional group. The difference in the averages,
between the two groups, was significant, i.e. Z > 1.96.
Keywords: Cadaver dissections; Chalk & Board; power point lectures.

INTRODUCTION

Anatomy has always been a cornerstone in
medical education®. It is an undisputed fact that the
comprehensive knowledge of anatomy plays a
vital role in proper understanding of any other
branch of Medicine. It plays an important role in
the process of training medical professionals and
thereby ensuring safe medical practices.
Traditionally sole pedagogy of gross anatomy has
been through cadaver dissections and didactic
lectures’. However increased access to recent
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technologies like 3-dimensional audio visuals,

digital radiological imaging, and web based study

materials etc. have prompted and challenged many

universities and colleges to redefine the teaching

methods thus effectively impart the knowledge of

gross anatomy.

The purpose of the present study is

1. To compare the traditional teaching methods
versus modern integrated teaching method and
evaluate their effectiveness in learning gross
anatomy.
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2. To assess the degree of student’s satisfaction
of learning with the above said methods.

MATERIALS AND METHODOLOGY

Freshman undergraduate medical students joining
Gandhi medical college, Andhra Pradesh, during
the years of 2009 — 2010 and 2010 — 2011 were
considered for the study.

Regular teaching pattern:

In the regular course of teaching, teachers use
traditional chalk and board as the main tool of
teaching apart from the dissection. Occasionally
depending upon the topics dealt and availability of
other resources, overhead projectors, specimens,
models and power point presentations were also
used.

Participants’ selection:

One hundred and fifty (N=150) freshman medical
students entering Gandhi medical college, in the
order of their merit in the Common Entrance Test,
are arranged in alphabetical order of their names
and divided into four groups consisting of n;=38,
n,=38 ,n;=37 and n,=37 number of students
respectively. Each year, out of four, two groups
were chosen randomly for the study, one as an
Experimental and the other as Control, with a prior
informed consent.

Design of the study:

Topics selected for the study were Upper
extremity and Thorax. While teaching the
Experimental group students, computer based
dissection visuals prior to the dissection lab and
power point lectures were integrated into the
traditional method of teaching.

The Control group students were allotted the same
number of dissection and lecture hours as the
experimental group and followed the same pattern
of dissection. The students of this group were
taught by using traditional Chalk & Board only.
Students of the both the groups were regrouped
into batches of 7-8 students, per cadaver. They
were allowed to undergo regular teaching through
dissection, as per the university guidelines in
accordance with Medical Council of India
regulations.

Int ] Cur Res Rev, Feb 2013 / Vol 05 (04)

EVALUATION

Both the Experimental and Control groups were
tested with the same pattern of examinations.
Students were given total 6 sets of multiple choice
question examinations for both the topics i.e.
Upper limb 3 questionnaires and Thorax 3
questionnaires, at regular intervals within the
stipulated time period.

At the end of study a feedback questionnaire was
distributed to both the groups. The purpose of the
questionnaire was to assess the efficacy of the
recent methods used in the study, the students’
overall satisfaction of learning with the traditional
versus modern method of teaching and further
suggestions regarding the future improvement and
implementation of the newer method.

Averages in the test scores, Z — Test values and
feedback observations were depicted in tables
land 2. The results were analyzed statistically.

STATISTICAL ANALYSIS OF THE TEST
SCORES:

Test scores of the Control and Experimental group
were compared for each topic. The differences in
the averages obtained between the two groups, for
each test, were assessed for any significance.

As the sample size was more than 30 (N > 30) and
equal for both the groups, Z-Test was conducted,
to assess the significance in average differences
between the Control and Experimental groups.
The level of significance was set by p’ valuei.e. p
> 0.05 is non- significant and p < 0.05 is
significant. Z-test value greater than 1.96 is
considered significantly different between the
averages.

The average scores and the Z-test and ‘p’ values
are depicted in the (Table — 1)

Data analysis:

Upper Extremity & Thorax — 2009;

In initial examination for both the topics, results
did not show any significant difference in average
marks between Control and Experimental groups.
Whereas the latter two examinations showed
higher average marks in Experimental group.
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Upper Extremity & Thorax — 2010;

The initial examination in upper extremity did not
show any significant difference in average marks
between Control and Experimental groups.
Whereas in all the other examinations results
showed higher average marks in Experimental
group.

Analysis of the feedback data:

Results of seventy two out of seventy four
completed and returned questionnaires show that
the computer based dissection visuals and power
point lectures were excellent tools to understand
and learn gross anatomy. All the students
participated in the study felt that the modern
integrated method made the subject of anatomy
easy and more interesting. Finally students
suggested that the use of modern teaching
methodology in future would certainly improve
the future of anatomy education.

DISCUSSION

Small group learning is considered to be superior
method of learning?, but in India due large
numbers of student intake in medical colleges,
lecture methods are more preferred and will
continue to be put into practice. In order to cater to
the needs, the lectures should be made more
effective.

The review of literature showed that combination
of various teaching methods i.e. cadaver
dissection, didactic lectures, computer mediated
instruction and web based anatomy materials,
together yielded better results in learning anatomy.
In individual studies by Biasutto SN, et al®,
Boucher, et al*, Elizondo-Omana, R. E, et al’,
Granger NA, et al®, Jose A Pereira, et al’, Dana J.
Jamero, PharmD, et al®, and Forester JP, et al° M
Thomas, et al’®, it was observed that, either
combination of the newer technological resources
with traditional methods yielded better results or
newer methods became viable alternative to
traditional methods.

Nobert A. Jones, et al**, Walsh, R. J. and Bohn, R.
C*, Bukowski EL™, Dobbins C, et al** and Mc

Int ] Cur Res Rev, Feb 2013 / Vol 05 (04)

Nulty J A, et al® in their studies, compared
traditional dissection cum didactic lecture method
of teaching with the new multimedia and web
based methods. Except in the study of Mc Nulty
JA, et al®, all the other studies’ results showed
that the newer methods are better appreciated by
the students than the traditional teaching method.
Likewise in the present study also, power point
projections and computer based dissection visuals
when added to the regular teaching method
yielded better results than when used alone.
In almost all the studies, by Azer SA, Eizenberg
N Patel KM and Moxham BJ, Vikas Seth, et
al'®, Walsh, R. J. and Bohn, R.C", Ganger, et al®,
Jose A Pereira, et al®, , Dobbins.C, et al*®, Dana J.
Jamero, PhrmD, et al’, where the feedback was
taken to assess the degree of student satisfaction of
learning with the recent advanced methods of
teaching, students were of the opinion that either
the new media were better than the traditional
methods or at least as effective as traditional
method in learning human gross anatomy.

Possible reasons for the better results with

newer method than the traditional method:

The following observations could be made out for

the students’ better performance with the newer

method.

1. Incorporation of Audio-Visuals, animations,
pictures in the power point lectures, made it
more interesting and informative to the
students.

2. Most of the anatomy diagrams are difficult to
understand in 2-dimensional mode on the
chalk and board, but the audio-visual can give
a better concept of the subject and long lasting
impact on the students.

3. Dissection visuals shown prior to the
dissection lab, made the students better
prepared for the dissection which eventually
helped them in getting good scores in the
examinations.

4. As integration of the newer method with the
traditional chalk & board, was well managed
the students were able to interact with the
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teacher and also take down notes and the
diagrams when needed.

5. The reasons for the continual improvement in
the students’ performance in both the groups
in consecutive exams, however, might be
attributed to the regular examinations
conducted as a part of the study and gradual
exposure of the subject made the students
better prepared.

In view of the reduced total teaching time,

addition of newer tools to the regular teaching will

help the teacher to cover the topics within the
stipulated time period with Dbetter quality.

Eventually, improving the students’ performance,

satisfaction of learning and as a whole quality of

health education.

LIMITATIONS
As university regulations demand cadaver
dissection, comparison to find out whether

dissection can be completely replaced with
modern methods of teaching, cannot be considered
for the present study.

This study included smaller groups (n=38) of
students. Results of the less sample size may not
be applicable for the larger group students in view
of the differences in the student’s attention and
receptivity in larger group settings.

Utility of power point lectures not only depends on
the lecture itself but also on the various factors
like availability of electricity, students’ personal
preferences, teacher’s capabilities (in integrated
method) to deal with the technology, subject
guality, time management and interaction with
students at the same time and trained technical
staff to take care of the available resources etc...

CONCLUSION

It is opined that whatever the method of teaching
aids used, the impact of the lecture mainly
depends on the lecturer. However it is understood
from various studies on teaching methodologies
that the proper utilization of newer technologies
along with the traditional teaching methods will
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certainly lead to better understanding of gross
anatomy and will eventually improve students’
performance. But, until studies prove these
possibilities on larger sample sizes, we cannot
jump to such conclusions. In view of the poor
literature availability in the context of Indian
medical education, this study, in its own little way,
may add up to it.

Consent:

A prior informed consent was taken from the
students that participated in the study.

Competing Interests:

The authors declare that we have no competing
interests

Ethical committee clearance:

As the study did not include any tests of
significant importance on the subjects involved in
the study, ethical committee clearance was not
taken into consideration. Authors will take the
responsibility of any further allegations regarding
ethical clearance that arise from the study.

ACKNOWLEDGEMENTS

Dr. Ashok Kumar, Dr. Krishna Murthy and my
colleagues for their valuable suggestions. All the
students who willingly took part in the study and
the  scholars/authors/editors/publishers ~ whose
articles, journals are reviewed, cited and included
in the references of this manuscript.

REFERENCES

1. Sugand K, Abrahams P, Khurana A. The
anatomy of anatomy: a review for its
modernization. Anat Sci Educ. 2010 Mar-Apr;
3(2):83-93.

2. Cannon R. Lecturing, Kensington, NSW;
Higher Education Research and Development.
Society of Australia; 1988.

3. Biasutto S, Caussa LI, Criado del Rio LE.
Teaching anatomy: cadavers vs. computers?
Ann Anat. 2006 Mar, 188(2): 187-90.

4. Boucher, Brenda, Hunter, Diana, Henry,
Jason. Effectiveness of computer-assisted

Page 133



Udaya Kumar P. etal

TEACHING METHODOLOGY OF ANATOMY; A MODERN OUTLOOK

10.

11.

instruction in teaching biomechanics of the
temporomandibular joint. The Journal of
Physical Therapy Education. VVol. 13, No. 2
Elizondo-Omana, R. E., Morales-Gomez, J.
A., Guzaman, S. L., Ibarra, R. P. and Vilchez,
F. C., (2004), Traditional teaching supported
by computer-assisted learning for macroscopic
anatomy. The Anatomical Record Part B: The
New Anatomist, 278B: 18-22.

Granger NA, Calleson DC, Henson OW,
Juiliano E, Wineski L, McDaniel MD,
Burgoon JM. Use of Web-based materials to
enhance anatomy instruction in the health
sciences. Anat Rec B New Anat. 2006 Jul;
289(4): 121-7.

Jose A Pereira, Eulogio Pleguezuelos, Alex
Meri, Antoni Molina-Ros, M Carmen Molina-
Tomas, Carlos Masdeu. Effectiveness of using
blended learning strategies for teaching and
learning human anatomy. J.Med Educ., 41(2):
189-195. Feb 2007.

Dana J. Jamero, PhrmD, Amne Borghol,
PharmD and Linda Mihm, PharmD.
Comparision of Computer-Mediated Learning
and Lecture-Mediated Learning for Teaching
Pain Management to Pharmacy Students. Am
J Pharm Educ. 2009 February 19; 73(1): 05.
Forester JP, Thomas PP, McWhorter DL.
Effects of four supplemental instruction
programs on students' learning of gross
anatomy. Clin Anat. 2004 May;17(4):322-7

M Thomas, B Appala Raju. Are PowerPoint
presentations fulfilling its purpose? South East
Asian Journal of Medical Education, Inaugural
issue.

Nobert A Jones, Ph.D., Raymond P. Olfason,
Ph.D. and Jerome Sutin, Ph.D; Evaluation of a
Gross Anatomy Program Without Dissection.
J.Med.Educ., 53:198-204, 1978.

12.

13.

14.

15.

16.

17.

18.

Int ] Cur Res Rev, Feb 2013 / Vol 05 (04)

Page 134

Walsh, R. J. and Bohn, R.C. (1990).
Computer-assisted instructions: a role in
teaching human gross anatomy. Medical
Education, 24: 499-506.

Bukowski  EL.  Assessment  outcomes:
Computerized instruction in a human gross
anatomy course. J Allied Health. 2002 Fall:
31(3): 153-8.

Dobbins.C, Kanhere.A, Maddern.GJANZ.
Anatomy in the virtual world. J. Surg. 2007;
77 Suppl 1: A77.

McNulty JA, Hoyt A, Gruener G,
Chandrasekhar A, Espiritu B, Price R Jr,
Naheedy R; An analysis of lecture video
utilization  in  undergraduate  medical
education: association with performance in the
courses. BMC Med Educ-01-JAN-2009; 9: 6
Azer SA, Eizenberg N. Do we need dissection
in an integrated problem-based learning
medical course? Perceptions of first- and
second-year students. Surg Radiol Anat. 2007
Mar; 29(2): 173-80.Eupub 2007 Feb 21.

Patel KM, Moxham BJ, The relationship
between learning outcomes and methods of
teaching anatomy as perceived by professional
anatomists. Clin Anat-01-MAR-2008; 21(2):
182-9.

Vikas Seth, Prerna Upadhyaya, Mushtaq
Ahmad, Vijay Moghe; Power point or chalk
and talk: Perceptions of medical students
versus dental students in a medical college in
India. Advances in medical education and
practice 2010:1 11-16.




Udaya Kumar P. etal TEACHING METHODOLOGY OF ANATOMY; A MODERN OUTLOOK

Table: 1 Average scores, Z-test and “p’ values of the experimental and control group students:

S. No TOPIC Exam AVG (Control) AVG (Exp) ‘Z’ and ‘p’ values
1 Upper limb-2009 I 16.08 16.81 Z=0.78,p>0.05 NS
1 16.27 18.0 Z=203,p<0.05 S
1l 15.95 18.24 Z=260,p<0.05 S
2 Thorax-2009 | 16.30 17.32 Z=1.80, p>0.05 NS
I 16.68 18.05 Z=204,p<0.05S
1l 16.97 18.78 Z=276,p<0.05S
3 Upper limb-2010 | 15.76 16.95 Z=1.35,p>0.05 NS
I 16.10 17.74 Z=219,p<0.05S
1l 16.29 18.55 Z=3.05p<0.05S
4 Thorax-2010 | 16.39 17.89 Z=234,p<0.05S
I 16.18 18.26 Z=270,p<0.05S
1l 16.39 18.84 Z=35p<005 S

S. No = Serial number

AVG (Control) = Average marks of the Control group.

AVG (Exp) = Average marks of the Experimental group.

S = Difference in the averages is Significant between the two groups

NS = Difference in the averages is Not-significant between the two groups
Z=1Z7Z-testvalue, p= ‘P’ value.
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