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ABSTRACT
%DFNJURXQG ([SHULPHQWDO SK\VLRORJ\ SUDFWLFDOV DUH SDUW RI WKH V\OODEXV IRU ¿UVW \HDU 0%%6 VWXGHQWV$PSKLELDQ
heart and nerve-muscle experiments help the students to understand the concepts of physiology. Use of live animal is
EDQQHGZKLOHWUDLQLQJ¿UVW0%%6VWXGHQWV6RWKHUHLVDQHHGIRUDQDOWHUQDWLYHPHWKRGWRWHDFKH[SHULPHQWDOSK\VLology practicals as they are still a part of the syllabus. $LPVDQG2EMHFWLYHVTo compare the effectiveness of computer-assisted teaching method using animal simulator with the traditional method of teaching in experimental physiology and to know the perception of students about the computer-assisted teaching method using the animal simulator.
0DWHULDOVDQG0HWKRGV7KHVWXG\LQFOXGHG¿UVW\HDU0%%6VWXGHQWVUDQGRPO\GLYLGHGLQWR*URXS,DQG*URXS,,
of 30 students each. One practical class for the Group I students was conducted using animal stimulator for practicals
in experimental physiology by Elsevier (computer-assisted teaching method), and Group II was taught same practical
topic using traditional teaching method (using university practical manual). After completion of the practical session, a
questionnaire about computer-assisted teaching method was given to the students of Group I and their responses were
obtained. After 2 weeks, a multiple choice questions test of all the participants based on the same practical topic was
FRQGXFWHGDQGWHVWVFRUHREWDLQHGZDVFRPSDUHGEHWZHHQ*URXS,DQG,,XVLQJ*UDSK3DG,Q6WDW9HUVLRQVRIWZDUH
6WDWLVWLFDO$QDO\VLV Student’s unpaired t-test was applied for statistical analysis. The outcomes were presented as a
mean (standard deviation), and P   ZDV FRQVLGHUHG DV VLJQL¿FDQW7KH SHUFHSWLRQRI VWXGHQWV WRZDUG WKH XVH RI
FRPSXWHUDVVLVWHG WHDFKLQJ XVLQJ DQLPDO VLPXODWRU ZDV DQDO\]HG RQ /LNHUW VFDOH 5HVXOWV DQG &RQFOXVLRQ Students
WDXJKWE\FRPSXWHUDVVLVWHGWHDFKLQJPHWKRGXVLQJDQLPDOVLPXODWRUVFRUHGVLJQL¿FDQWO\KLJKHUWKDQWKHVWXGHQWVZKR
were taught by a conventional method. Students taught by computer-assisted teaching method showed the better perception for the teaching method. Our study concluded that the use of the computer-assisted teaching of animal experiments using animal stimulator is more effective than the traditional method and should be encouraged for teaching
SUDFWLFDOVLQH[SHULPHQWDOSK\VLRORJ\IRU¿UVW\HDU0%%6VWXGHQWV
.H\ ZRUGV Animal simulator, Computer-assisted teaching, Experimental physiology, First year MBBS students,
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xperimental physiology practicals are part of the
V\OODEXVIRU¿UVW\HDU0%%6VWXGHQWV$PSKLELDQ
heart and nerve-muscle experiments help students to
understand the concepts of physiology, however, live
animal experiments have been discontinued by MCI
as per the guidelines issued by the Government of
India.[1] As a result teaching in experimental physiRORJ\ IRU ¿UVW 0%%6 VWXGHQWV LV FDUULHG RXW E\

explaining the experimental setup, the procedure of
experiment and record obtained without actually performing or seeing the demonstration of the experiment. Students have to imagine experimental setup,
SURFHGXUH DQG RIWHQ ¿QG LW GLI¿FXOW WR XQGHUVWDQG
the experiment without actually witnessing it. This
necessitates the need to use an alternative method of
teaching practicals in experimental physiology. Use
of animal experiment videos instead of using live
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animals proved to be an effective method of teaching experimental physiology.[2] The emerging trends
of using computer-assisted learning techniques as an
DOWHUQDWLYHWRDQLPDOH[SHULPHQWVKDVDJUHDWHUVLJQL¿cance of reduction of time, human source, and repeatability.[3] There is adequate literature to support of the
fact that knowledge acquired using computer simulations for animal dissection is well on par with using
animals.[4]
Therefore, this study was undertaken to evaluate the
HI¿FLHQF\ RI FRPSXWHUDVVLVWHG WHDFKLQJ PHWKRG ZLWK
DQLPDO VLPXODWRU IRU WHDFKLQJ ¿UVW \HDU 0%%6 VWXdents practicals in experimental physiology.

$LPVDQGREMHFWLYH
To compare the effectiveness of computer-assisted
teaching using animal simulator over the traditional
method of teaching practicals in experimental physiRORJ\IRU¿UVW\HDU0%%6VWXGHQWV7RNQRZWKHSHUception of students about the use of computer-assisted
teaching method with the animal simulator.
0$7(5,$/6$1'0(7+2'6
The study was conducted in the Department of physiology, Seth G. S. Medical College, Mumbai. There
ZHUH  VWXGHQWV LQ ¿UVW 0%%6 7KH SUDFWLFDO LQ
experimental physiology are being conducted in
three batches on different days. Each batch of 60 students regularly attended practical in a group of 10 each
and 6 teachers take the practical session every day.
After taking written informed consent, one batch of
60 students attending regular practical was randomly
selected from the three batches of 60 students each. The
students were divided into six small batches of 10 each
as per the routine practical class. Three batches (30 students) were randomly selected to form Group I while
other three batches (30 students) formed the Group II.

department about computer-assisted teaching method
using animal simulator was given to the students of
Group I and their responses were obtained.
After 2 weeks, a multiple choice question (MCQ)
with the single best response, test of all 60 students
(Group I and Group II) based on the same practical topic was taken, and their score in the test was
analyzed.

6WDWLVWLFDODQDO\VLV
The scores obtained by the students in both the
JURXS ZHUH FRPSDUHG XVLQJ *UDSK3DG ,Q6WDW 9HUVLRQ
3.06 software. The responses about the computerDVVLVWHG WHDFKLQJ PHWKRG RQ /LNHUW VFDOH ZHUH FRQverted into percentages.
5(68/76
Out of 60 participants, 30 students from Group I
attended the MCQ test while one student from
Group II was absent for the test.
Table 1 and Graph 1 depicts the statistical analysis
for MCQ test score of the students in between Group I
and Group II, which were expressed as mean and standard deviation for both the study groups.
Table 2 depicts the perception of students (Group I)
toward the computer-assisted teaching of practical in
7DEOH7HVWVFRUHRIWKHVWXGHQWVRI*URXS,DQG
*URXS,,
*URXSV
Group I
Group II

1XPEHURI
VWXGHQWV
30
29

Mean
VFRUH
14.86
13.4

SD

PYDOXH

2.66
2.74

P=0.02*

*PфϬ͘Ϭϱ͘^͗^ƚĂŶĚĂƌĚĚĞǀŝĂƟŽŶ

7UDLQLQJRIWHDFKHUV
Three teachers from the Department of Physiology
were trained to teach a practical topic using the trial
version of animal simulator for practical in experimental physiology by Elsevier on their laptops.
The practical class was conducted for three batches
of the Group I using computer-assisted teaching
method and for three batches of Group II using traditional teaching method using medical university practical manual.
After completion of the practical session a questionnaire, validated by senior faculty members of the
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7DEOH3HUFHSWLRQRIVWXGHQWVWRZDUGFRPSXWHUDVVLVWHGWHDFKLQJXVLQJ/LNHUWVFDOH
4XHVWLRQV
,¿QGWKHUHJXODUSUDFWLFDOVHVVLRQVLQ
experimental physiology interesting
,WLVGLI¿FXOWWRXQGHUVWDQGWKHSURFHGXUHRIWKHDQLPDO
experiments during experimental physiology practicals
Computer-assisted teaching generated interest
in the topic taught in the practical
,¿QGFRPSXWHUDVVLVWHGWHDFKLQJKHOSIXOLQ
understanding the experimental setup and procedure
Computer-assisted teaching will help me to
remember the topic better than traditional method
I prefer learning through computer-assisted
teaching over the traditional method
Computer-assisted teaching will help me to
improve my performance in the examination
Computer-assisted teaching should be routinely used
for all practical in experimental physiology

1XPEHURIVWXGHQWV 
3
4
8 (27)
6 (20)

1
4 (13)

2
10 (33)


2 (7)

-

7 (23)

8 (27)

13 (43)

2 (7)

-

1 (3)

-

17 (57)

12 (40)

-

-

-

10 (33)

20 (67)

-

1 (3)

3 (10)

15 (50)

11 (37)

-

-

4 (13)

13 (43)

13 (43)

-

2 (7)

7 (23)

15 (50)

6 (20)

-

-

4 (13)

11 (37)

15 (50)
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H[SHULPHQWDO SK\VLRORJ\ XVLQJ /LNHUW VFDOH 1XPEHU
of students out of 30 are converted into the percentage.
',6&866,21
Practical work plays an essential part of teaching and
learning.[5,6] Understanding physiology of nerve, musFOH DQG FDUGLRYDVFXODU V\VWHP &96  H[SHULPHQWDO
physiology practicals play a key role. Due to disconWLQXDWLRQ RI XVH RI OLYH DQLPDO LQ WUDLQLQJ ¿UVW\HDU
medical students, they have to depend only on the theoretical discussion while studying animal experiments
RQ QHUYHPXVFOH DQG &96 SK\VLRORJ\ 0DQ\ SODFHV
this problem is solved using alternative methods and
newer technologies such as computer-assisted teaching.[2,3],QRXUVWXG\ZHWULHGWR¿QGRXWWKHHI¿FDF\RI
this type of teaching in experimental physiology practicals. In market animal simulated experiment software
are available which claim to help the student to understand experiments and concepts in experimental physiology. Some medical colleges in India are using them
to teach the MBBS students.[7] Some of the studies
KDYH GHPRQVWUDWHG WKH HTXLYDOHQW HI¿FDF\ RI DQLPDO
as well as a non-animal teaching method.[8,9] Whereas,
PDQ\ VWXGLHV KDYH GHPRQVWUDWHG WKH VXSHULRU HI¿FDF\
of non-animal teaching method.[10-13] In spite of doing
a lot of searches, we were unable to get a single study
available about the effectiveness of animal simulator
software specially designed for experimental physiolRJ\SUDFWLFDOIRU¿UVW0%%6VWXGHQWV
2XU VWXG\ FRPSDUHV WKH HI¿FDF\ RI FRPSXWHU
assisted teaching method and found that score
obtained by the student in the group taught with
 

computer-assisted learning method using animal simXODWRU ZDV VLJQL¿FDQWO\ KLJKHU WKDQ WKH JURXS WDXJKW
by the traditional method. In computer-assisted teaching methods learning ability of a student increases.[14]
Our teachers also experience the more concentration
and participation of students in this type of teaching.
9LVXDOUHFRJQLWLRQPHPRU\LVVXSHULRUWRWKHDXGLWRU\
recognition.[15] During computer-assisted teaching, student receives interesting visual stimulation with auditory as well. All these factors may be playing a role
for getting them more score with computer-assisted
teaching.
In the present study, the perception of the students
about computer-assisted teaching method was obtained
with the help of the questionnaire. We found that
more than half of the students who took the questionQDLUH GLG QRW ¿QG WKH UHJXODU SUDFWLFDO LQ H[SHULPHQtal physiology interesting and about one-fourth were
neutral about it. More than half of the students had dif¿FXOW\ LQ XQGHUVWDQGLQJ WKH SURFHGXUH RI WKH DQLPDO
experiments during experimental physiology practical
without actual demonstration. More than 90% of the
students agreed that computer-assisted teaching generated interest in the topic taught in the practicals, and
all the students found it to be helpful in understanding
the experimental setup and procedure. 87% students
felt that this method would help them to remember
the topic better and 86% preferred teaching by this
method. 70% of the students felt that teaching by this
method will help them to improve performance in the
examination and 87% students wanted this method
to be routinely used for all practical in experimental
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physiology. It means the perception of the student is
also better for this type of teaching.
&21&/86,21
The use of computer-assisted teaching using animal
stimulator is a better method of teaching experimental
physiology. It is also well appreciated by the students.
Its use should be encouraged for teaching practicals in
H[SHULPHQWDOSK\VLRORJ\IRU¿UVW\HDU0%%6VWXGHQWV
5()(5(1&(6
1.

Akbarsha MA. News Ind; Government calls to stop animal
experiments in medical, pharmacy, and other life sciences
education. Altex 2012;29:244.
 .DUDFD$9DUGDU6<DYX]27XUDQ)8VLQJYLGHRUHFRUGLQJV
of animal experiments for teaching physiology. Trakia J Sci
2014;12:165-9.
 9DGLYHODQ56DQWLOQD.6(ODQJR.6LULVKD6$OWHUQDWLYHVWR
animal experimentation in teaching pharmacology: Computer
assisted learning in pharmacy curriculum. Indian J Pharm
Pharmacol 2015;2:70-3.
 /DOOH\ -3 3LRWURZVNL 36 %DWWDJOLD % %URSK\ . &KXJK .
$ FRPSDULVRQ RI 9)URJ© to physical frog dissection. Int J
Environ Sci Educ 2010;5:189-200.
5. Abrahams I, Millar R. Does practical work really work?
A study of the effectiveness of practical work as a teaching and learning method in school science. Int J Sci Educ
2008;30:1945-69.
6. Hodson D. Towards research-based practice in the teaching

1DWLRQDO-RXUQDORI%DVLF0HGLFDO6FLHQFHV _ 9RO _ ,VVXH _ 

laboratory. Stud Sci Educ 2005;41:167-77.
 $URUD5%HUU\9$QLPDOH[SHULPHQWVLQPHGLFDOXQGHUJUDGXate curriculum - Assessment of students’ views. Health Adm
2005;17:63-7.
8. Clarke KA. The use of microcomputer simulations in underJUDGXDWH QHXURSK\VLRORJ\ H[SHULPHQWV $OWHUQ /DE $QLP
1987;14:134-40.
 'H+RII 0( &ODUN ./ 0HJDQDWKDQ . /HDUQLQJ RXWFRPHV
and student-perceived value of clay modelling and cat dissection in undergraduate human anatomy and physiology. Adv
Physiol Educ 2011;35:68-75.
 6DPVHO 5: 6FKPLGW *$ +DOO -% :RRG /' 6KURII 6*
Schumacker PT. Cardiovascular physiology teaching:
Computer simulations vs. animal demonstrations. Adv Physiol
Educ 1994;11:36-46.
 /LOLHQ¿HOG/6%URHULQJ1&&RPSXWHUVDVWHDFKHUV/HDUQLQJ
from animations. Am J Physiol 1994;266:S47-54.
12. Dewhurst DG, Brown GJ, Meehan AS. Microcomputer simuODWLRQV RI ODERUDWRU\ H[SHULPHQWV LQ SK\VLRORJ\ $OWHUQ /DE
Anim 1988;15:280-9.
13. Strauss RT, Kinzie MB. Student achievement and attitudes in
a pilot study comparing an interactive videodisc simulation to
conventional dissection. Am Bio Teach 1994;56:398-402.
14. Gilakjani AP. A study on the impact of using multimedia
WR LPSURYH WKH TXDOLW\ RI (QJOLVK ODQJXDJH WHDFKLQJ - /DQJ
Teach Res 2012;3:1208-15.
15. Cohen MA, Horowitz TS, Wolfe JM. Auditory recognition
memory is inferior to visual recognition memory. Proc Natl
Acad Sci U S A 2009;106:6008-10.
Received: 13 Nov 2015;

Revised: 29 Nov 2015;

Accepted: 05 Dec 2015

 

