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SUMMARY Terkuma Chia

Oluwatosin Imoleayo Oyeniran
Objective: Data acquisition systems (DAQ) such as PowerLab system find
wide applications in teaching and research. The aim of this study is to
evaluate how the use of PowerLab system enhances physiology
experimentation and learning in pre-clinical medical students.
Method: This study was carried out among 55 pre-clinical medical students
of Nile University of Nigeria, Abuja. A pre-tested self-administered
guestionnaire was used to investigate their awareness and perceptions on the
use of PowerLab system in teaching and conducting Physiology
experiments. The data were entered and analyzed using Microsoft Excel
version 2016 for Windows. Frequency distribution and summary statistics
were analyzed by descriptive analysis.
Results: Fifty-five (n=55) out of 90 pre-clinical students participated in this
study, with an overall response rate of 61.1%. Fifteen (27.3%) respondents
were males and 40 (72.7%) were females, with a mean age of 18.5 years.
More than 90% (>50) of the respondents agreed to be aware of PowerLab
system, and that it has been used to teach and demonstrate several
experiments to them. On the perceptions of respondents to the use of the
system; majority affirmed that it enhanced their understanding of the
experiments (n=43; 78%), stimulated imagination and critical thinking
skills (n=35; 64%) and helped them learn physiological concepts better than
conventional methods (n=47; 86%).
Conclusions: The use and application of computer-based data acquisition
devices such as PowerLab system provide students with hands-on and state
of the art exposure to current research trends in medical sciences and are
now indispensable tools for medical education.
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INTRODUCTION

The use of computer-based data acquisition
systems in life and biomedical sciences have
widely  substituted antique  oscilloscopes,
kymographs, chart recorders, and polygraphs
resulting from its’ ease of use, cost, size, care and
consumables; and have been reported to enhance
contextual learning of basic scientific concepts
®  The PowerLab system developed by AD
Instruments; Sydney, Australia, is a student-
centred, data acquisition and analysis system. This
system is useful for simulating physiological
experiments thereby making teaching easier by
combining many processes into one program which
includes; real-time data acquisition, data analysis,
geéport completion and submission amongst others

Recent increases in enrolments of prospective
students into medical school yearly have led to
large class sizes. The resultant effects have justified
the need to utilize sophisticated teaching aids, to
enhance quality teaching and efficient lesson
delivery in the classrooms and laboratories [5,6,10-
12]. Teaching complex biological processes to
undergraduate medical students can be complex.
This may be attributed largely to insufficient time,
inadequate resources, and little or no skilled
manpower and technical know-how, especially in
low-resource settings .

Physiology teaching, most importantly laboratory
exercises and experiments in the undergraduate
curriculum of many medical schools has developed
substantially in recent times due to the introduction
of computer-based data acquisition system (DAQ)
and availability of simulated software >*. With the
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aid of this system, medical students can design
experiments, apply the protocols, and evaluate the
results if encouraged and given a framework 3. The
aim of this study is to evaluate how the use of
PowerLab  system  enhances  physiology
experimentation and learning in pre-clinical
medical students of Nile University of Nigeria,
Abuja.

MATERIAL AND METHODS

This descriptive cross-sectional study was carried
out among pre-clinical medical students of Nile
University of Nigeria, Abuja; a newly established
medical school. The total population of second-
year (Year-1l) and third-year (Year-Ill) medical
students within the study period (2018/2019
academic session) was 90. To recruit participants
for the study, convenience cluster sampling (a non-
probability statistical sampling method) was used
in which the whole students who were qualified
and willing to participate in the study were
included. Following informed consent, fifty-five
(55) pre-clinical medical students representing a
response rate of 61.1% volunteered to participate in
the study. All the respondents completed and
submitted their surveys indicating a 100%
compliance rate. The duration and period of study
was 3 months and between July and September
2019 respectively.

A self-designed questionnaire was used to carry out
the study. Its development involved an initial
preparatory phase, a pilot study phase, and a final
revision phase. During the preparatory phase, we
performed a rigorous literature search and revised
available published studies concerning the use of
PowerLab system for teaching and conducting



physiology experiments. We then designed a
simple questionnaire to evaluate how the use of
PowerLab  system  enhances  physiology
experimentation and learning in pre-clinical
medical students. The questions on students’
perceptions were scored using a five-point Likert
scale ranging from 1 to 5.

The significance of each included question and the
overall inclusion of the applicable aspects
necessary for the study were thoroughly reviewed.
Next, we conducted a pilot study on 5 medical
students to check the consistency of the
guestionnaire. Any vague or confusing items were
modified appropriately. The final revision was then
used in the primary study. The data were entered
and analyzed using Microsoft Excel version 2016
for Windows. Frequency distribution and summary
statistics were analyzed by descriptive analysis.

RESULTS
Socio-demography of study participants

Fifty-five (n=55) out of a total of 90 pre-clinical
students consented and participated in this study,
with an overall response rate of 61.1%. Fifteen
(27.3%) respondents were males and 40 (72.7%)
were females. The mean age of the participants was
18.5 years (age range of 15-25 years).
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Students’ awareness of using PowerLab system
for learning and conducting Physiology
experiments

When asked if they were aware that the PowerLab
system is a biological data acquisition machine and
that it is used for learning and conducting
physiology experiments; 51 (92.7%) respondents
agreed, while only 4 (7.3%) disagreed. Regarding
whether PowerLab system has been used in the
physiology laboratory to demonstrate any
physiological experiments to them, 96.4% of the
respondents (n=53) agreed, while 3.6% (n=2) of
the participants disagreed.

To further assess the students’ awareness to the use
of  PowerLab  system  for  physiology
experimentation and learning; they were asked if it
has been employed to learn or demonstrate any
scientific concepts, 52 out of 55 respondents
representing 94.5% affirmed, while the remaining
3 (5.5%) respondents didn’t affirm to the inquiry.
Concerning using the PowerLab system to conduct
any physiology research work either individually
or as a group, 21 (38.2%) students agreed to have
used it, while 34 (61.8%) students haven’t used it
to conduct any research work.

Some of the experiments conducted by the students
using PowerLab system include;
electroencephalography (EEG) studies,
electromyography (EMG) and muscle strength test,
graded responses and muscle fatigue in skeletal
muscles amongst others.
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Figure 1: Physiology experiments learnt and demonstrated using PowerLab system



General perceptions of students to the use of
PowerLab system for learning and conducting
Physiology experiments

The perceptions of the respondents to the use of
PowerLab system for learning and conducting
physiology experiments were obtained. More than
half of the students agreed that this data acquisition
system; enhances their understanding of the
various experiments (n=43), is easy and fun to use
(n=41), stimulate their imagination and critical
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thinking skills (n=35), and help them learn
physiological concepts (n=47) better than
traditional methods of demonstrating physiology
experiments (Table 1).

Other perceptions obtained from the students’ use
of PowerLab system in this study suggests that it
is: unique, efficient, effective, and easy to handle;
display visual representation of data and enhances
better comprehension and knowledge of
physiology experiments and concepts.

Table 1: Perceptions of medical students to the use of PowerLab system for teaching Physiology experiments

Responses
Variables Agreed Disagreed
Number | Percentage (%) | Number | Percentage (%)
Enhance understanding of the experiments 43 78.2 12 21.8
Stimulate imagination and critical thinking 35 63.6 20 36.4
Easy and fun to use for experiments/research | 41 74.5 14 25.5
Help to learn physiological concepts better | 47 85.5 8 145

PowerLab system enhances the understanding
of Physiology experiments

The degree of students’ understanding of the
various experiments conducted and taught using
the PowerLab system were evaluated. The data
obtained from this finding showed that most of the

experiments demonstrated using this data
acquisition system was well understood and
comprehended by many of the study participants.
Using the Likert scale to ascertain the degree of
understanding, 50 (91%) students had a good to
excellent level of comprehension as shown in
Figure 2.
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Figure 2: Degree of understanding of the experiments conducted using PowerLab system
*1=Fair; 2=Average; 3=Good; 4=Very Good; 5=Excellent



PowerLab  system  stimulates students’
imaginative and critical thinking skills

The use of PowerLab system helped in stimulating
the imagination and critical thinking skills of
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students during their physiology experiments.
According to the Likert scale, 39 (71%)
respondents had a good to excellent degree of
stimulation and excitement as shown in Figure 3.
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Figure 3: Degree of stimulation of students’ imagination and critical thinking skills
*1=Fair; 2=Average; 3=Good; 4=Very Good; 5=Excellent

PowerLab system enhances the learning of
physiological concepts during experiments

The level at which the use of PowerLab system
enhanced students’ learning of physiological
concepts was also assessed. Results from our
findings showed that the use of this data acquisition
system in learning and conducting of physiology

experiments enabled the respondents to learn
certain physiological concepts and experiments
better than the use of existing traditional methods.
Using the Likert scale, 45 (82%) respondents
showed a good to excellent degree of learning and
understanding of physiological concepts during
experiments as displayed in Figure 3.
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Figure 4: Degree of students’ learning of physiological concepts
*1=Fair; 2=Average; 3=Good; 4=Very Good; 5=Excellent



PowerLab system ease of use boost students’
engagement in physiology experiments

When the respondents were asked on the ease of
use of the PowerLab system, majority of them
agreed that it is easy, convenient, and fun to use.
The Likert scale also indicated that 45 (82%)
students were able to handle and use the system
with a good to excellent degree of ease. They also
admit deriving fun when using the system, which
in turn increase students’ engagement and
application of the PowerLab system in learning and
experimentation.

DISCUSSION

There is a long history in the use of traditional and
conventional approaches to conducting physiology
experiments and researches. However, in recent
times novel developments in data recording
systems for medical sciences have evolved, thereby
raising the need for introduction of these systems
for teaching and research purposes in medical
schools, especially in low-income and resource
countries.

Our findings showed that there was a high level of
awareness of PowerLab data acquisition system
among our pre-clinical medical students, as about
93% of them agreed to be aware and conversant
with the equipment. Though, there are no studies
that have reported students’ awareness of the use of
PowerLab system, few studies 2® have used it to
teach physiology courses to medical students. This
current study also reveals that in addition to using
the PowerlLab data acquisition system to teach
students, over 38% of the respondents confirmed to
have used it to carry out physiology research work
either individually or as a group. This report is
supported by the recommendation of a study,
which states that students tend to take greater
interest in their experiments and researches using

computers, as this encourages independent learning
13

Evidences from this present study also suggest the
usefulness of data acquisition system in conducting
physiology experiments. In our findings, 96.4% of
the students affirmed that PowerLab system was
used to demonstrate several scientific concepts
with accurate and reliable results, which in turn
enhanced better understanding of the experiments,
compared to when the traditional methods were
employed. This report agrees with several studies
where PowerlLab system was used to demonstrate
and  teach; audiometry  experiment 8
neuromuscular, reflex, and cardiovascular
physiology experiments 2. The advantages of using
the PowerLab system over the traditional methods
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of conducting and teaching physiology laboratory
experiments are enormous. The PowerLab teaching
system consist of suites of pre-prepared (simulated)
experiments modified to suit your specific
curriculum needs, provides self-guided and self-
paced learning experiences, and requires minimal
experimental set-up amongst others. The software
(LabChart) used by the system is superb, as it
allows students to edit, analyze, and print their
data. However, the issue with this equipment is
cost: the cost for multiple PowerLab 4/25 teaching
system currently stands at between $13,000 -
$15,000 (AD Instruments; Sydney, Australia).

From our findings in this study, the respondents
had a better perception about the use of PowerLab
system for physiology experiments. Over 70% of
the students agreed that the system was easy to
operate and that they derived fun from its use and
application. This report is in concord with a study
which states that PowerlLab system has user-
friendly software, making it ideal for teaching and
research 3. In addition, majority of the respondents
(>40) attested that the use of PowerLab system
helped in enhancing their understanding of various
physiology experiments that was conducted and
played a pivotal role in assisting them to learn
physiological concepts better, a positive perception
level of 78% and 85% respectively. These results
agreed with previous studies which supported the
effectualness of computerized data recording
system in self- and directed-learning, drive and
better performance and skills development in
undergraduates’ courses of several scientific
disciplines &3,

Evidence from classroom and laboratory
assessment increasingly supports that the effective
use of computer-based systems such as PowerLab
may stimulates students’ imaginative and critical
thinking skills & *3. Similarly, data obtained from
this present study indicates that 35 students (64%)
out of the overall respondents agreed that the use
of PowerLab system excited their imagination and
critical thinking abilities.

Worthy of note is the invaluable role that the
PowerLab system had played in Physiology
teaching and research in our university since the
inception of its use. This system had been used to
record and analyse different human and animal
physiological  parameters including, blood
pressure, pulse rate, temperature,
electrocardiograms, respiration,
electroencephalograms, electromyograms, muscle
and nerve activity amongst others. The recording
and analysing of the above parameters enables our
students learn about the normal physiological



functions of the human body system, likewise
being important in comprehending the various
changes that happen during disease conditions.

Furthermore, the use of the PowerLab system have
substantial effects on the scientific overview of the
students and their future careers as physicians and
healthcare professionals. Its” use for learning and
scientific research by pre-clinical medical students
creates a beneficial experience outside paper
publication or research presentations. It helps to
advance understanding of diagnostic procedures
and laboratory-based examinations. Regarding the
future careers of students, the use PowerLab for
learning and research purposes could boost the
competitiveness of medical students for residencies
after graduation, as the necessary skills needed for
better charting and clinical note taking are learnt
through research practices. More so, a research
experience during undergraduate medical training
is instrumental for medical doctors who aspire to
become researchers, partner with or encounter
researchers during their medical practice. A good
understanding of suitable experimental design,
procedures, analysis, writing and presentation can
greatly augment their future endeavours and
collaborations in science and medicine.

The limitation of the present study is that the
findings could not be generalised for the whole pre-
clinical medical students, as the questionnaires
were only served to second- and third-year medical
students of Nile University of Nigeria in an
academic session, without involving students from
other academic sessions and those from other
universities. Further studies to assess the
perceptions of medical students in other academic
sessions and universities should be conducted in
the future for comparisons.

CONCLUSION

The use and application of computer-based data
acquisition devices such as PowerLab system in
physiology teaching and research is gradually
increasing and gaining momentum, even in middle-
and low-income countries such as Nigeria. These
systems furnish medical students with hands-on
and state of the art exposure to current research
trends in the basic medical and life sciences and are
now indispensable tools for quality medical
education globally.
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