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ABSTRACT

The economic, infrastructural, and manpower challenges
peculiar to poor settings pose daunting obstacles to quality
medical education and healthcare delivery in those settings.
The purpose of the current study therefore was to determine
from the perspective of students how to effectively
incorporate information communication technology (ICT) in
to the medical curriculum to help improve tuition and scale —
up training in a Ghanaian Medical School, and concluded that
blended instructional models may be more suitable.
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1. INTRODUCTION

Sub — Saharan Africa as a regional block faces daunting
challenges, its countries are poor, basic health infrastructure is
limited, the burden of disease is disproportionately high, and
shortage of health manpower is endemic [1]. An estimated
145,000 physicians (about 5% of the physician population in
Europe) in Sub-Saharan Africa are serving a population of
821 million (which is more than the population of Europe),
with a physician to population ratio of 18 to 100,000 [2].
Ghana’s physician to population ratio of 9 to 100,000 [3],
compared with, countries such as India (60 per 100,000),
Brazil (170 per 100,000), and France (370 per 100,000) [2] is
much poorer. Several factors account for the observed low
physician to population ratio in Sub — Saharan Africa, a
modest output of students by a small number of medical
schools, coupled with emigration of many graduates to other
countries or continents are the most prominent ones. Most
countries are currently implementing a so-called educate and
retain strategy, this strategy though laudable is currently
facing some headwinds in most countries, in one instance, the
non- availability of well-established tracking systems by
governments and medical schools is making it difficult for
them to monitor the whereabouts of graduates[4]. Also many
medical schools are finding it difficult to cope with increasing
enrolment numbers. Ghana like many other countries in Sub —
Saharan Africa has scaled up medical education as part of
efforts towards increasing the number of doctors, the
establishment of the School of Medicine and Health Science
(SMHS) at the University for Development Studies (UDS) in
Tamale occurred as a result of these efforts. At the SMHS
shortage of faculty is widespread, and problematic, the school
is currently experiencing shortage of faculty in both basic and
clinical sciences. Small salaries, limited career options, heavy
teaching loads, growing enrolment, and absence of equipment
and support staff, have contributed to making the school
unattractive to prospective faculty. In the face of the social,
scientific, and pedagogical challenges noted above
information communication technology has been proposed for
use by medical educators to improve the efficiency, and

effectiveness of educational interventions [5]. Educational
content in medical schools especially in the developed world,
is increasingly been delivered by means of computer assisted
learning (CAL) [6], efficiency, portability, consistency, and
effectiveness have all been cited as reasons for using this
technology in the medical school environment[7, 8], CAL is
expected to foster collaborative learning in the medical
knowledge domains[9]. CAL is defined as supplementing
regular lectures and lab activities with computer activities
during or surrounding class time [10]. Using appropriate
solutions CAL has been used to provide distributed teaching
in the health sector in Africa, within constraints of bandwidth,
cost, and power supply [11]. Resau Afrique Francophone de
Telemedicine (RAFT), provides 2 hours of continuing
medical education, at low bandwidth to a network of
Francophone participants in 15 West African countries[12].
The African Medical and Research Foundation (AMREF) is
involved in a programme to improve the qualifications of
nurses in Kenya through a mix of face to face session and self
— paced CAI [13]. Widespread adoption of CAL in Africa is
hampered by technology, economic, as well as sociocultural
factors. Africa continues to lag behind the rest of the world in
the provision and availability of the ICT infrastructure that
forms the backbone for the application of CAL applications,
poor download speeds particularly in East and West Africa
limit the potential of internet resources (such as videos, sound
and other large downloads) [14]. The development of CAI
applications is also limited by time and cost
considerations[15-17]. Because of the time, and cost factors
inherent in the development/deployment of CAI programs the
introduction of CAL requires careful consideration [18], it has
been suggested that their development be strongly linked to
learning theories and instructional strategies [19]. Research
has shown that personality type, learning style[20, 21], and in
the case of first year students entry level competence in ICT
[22] influence utilization of CAL applications, Dorup [23]
reported that among first — year students, 46.0% of males
were in favour of replacing “traditional teaching with use of
computers if possible” while only 22% of females agreed with
this statement. It is also known that the results of media
comparative studies are severely confounded [23-25], the
discordance in the results of such studies have encouraged
calls for using blended learning models as alternatives to
single delivery media programs[26, 27]. In view of this, it has
been argued that [28], current research should focus on
comparing different formats of CAL to determine which are
appropriate and under what conditions or circumstances.
Within this context grey areas still exist, for instance it is not
clear whether adaptations of CAL formats in response to
individual differences such as computer experience, ICT skill
levels, within the constraints of cost, and time would elicit the
greatest acceptance among students without compromising
knowledge particularly in a poor setting. The goal of the
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current study therefore is to provide evidence based
information that would inform curriculum development
suitable for a poor setting within a framework of effective
cognitive structuring.

2. METHODS AND MATERIALS

This study is the result of a survey among first — year students
in a Ghanaian Medical School wusing a questionnaire
designed to investigate entry — level skills in ICT, and student
attitudes towards incorporating ICT into the medical school
curriculum. Completion of the questionnaire was taken as
consent to participate in the study.

2.1 Setting and Participants

A cohort of 250 students of the School of Medicine and
Health Sciences, University for Development Studies,
Tamale, Ghana. The non — response rate was approximately
4%. The students were informed of the Purpose of the study,
the requirement to complete a questionnaire, and the general
content of the questionnaire. They were also told that their
participation in the study was voluntary and that no personal
identifiable information was going to be taken. The University
for Development studies, Tamale is located in the north of
Ghana and is one of the third generations of tertiary
Universities to be established in the country. At the moment,
the medical school has no public access to computers for
medical students, it however provides broadband internet
access for staff and students, and computers are not available
in the library for students to use, currently the University has
eight faculties spread throughout four campuses. All students
at the medical school take a mandatory course in basic ICT
skills (introduction to computers, and the internet, windows,
Microsoft application programs) at the beginning of their
University studies.

2.1 Survey Instrument

The students were asked the following questions pertaining to:
instructional methods, educational tools, ICT skill types:
Basic (able to do basic word processing and use the internet),
Intermediate (Have mastered the basics and have developed
additional skills, including the use of different software
programs), Advanced (Knowledgeable about hardware and
software), ability to perform certain task with computers. A
drafted version of the questionnaire was administered to
students (n=100) in June, 2011. Internal reliability
(Cronbach’s alpha) obtained from combining items with
ordinal responses was 0.82 (95% CI) for intra class correlation
coefficient; 0.79 to 0.88. The questionnaires were
administered to the students who consented to participate in
the study.

2.2 Data Analysis

Statistical analysis was performed using STATA (version
11.0, StataCorp. 2009). In order to identify medical students’
preference and attitudes, an analysis of frequencies of items
derived from responses to questions related to ‘instructional
methods’, ‘educational tools’ and ICT skills was undertaken.
Categorical variables were analyzed using chi-square.

3. RESULTS

All together 142 males and 97 female students aged 18 and
above, in their first year at the School of Medicine and Health
Sciences of the University for Development Studies, Tamale,
participated in the questionnaire survey (Table 1). The result
of the survey indicated that majority of responding students
had the following characteristics: within the age group 18 and
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22 years (69.5%), males (59.4%), expressed preference for a
live lecture (58.6%) where they could sit in with the
opportunity to ask questions, 68.6% of them were willing to
comply with a requirement to bring a laptop computer to class
to access lecture hand outs and take notes, 74.1% of them
were using the internet to supplement their learning. A little
less than half of them (32.2%) said they would like the
opportunity to download their lecture notes from the website
to maximize their learning as can be seen from Table 1.

Table 1 Participant demographics and characteristics
(N=239)

n (%)
Age
18-22 166(69.5%)
23-27 53(22.2%)
28-32 8(3.3%)
33-37 6(2.5%)
> 47 6(2.5%)
Gender
Female 97(40.6%)
Male 142(59.4%)
Teaching Method
Lecture
Live 140(58.6%)
Video 19(7.9%)
Lecture Support Material
Traditional
Paper (Handout) 3(1.3%)
Electronic
Website 77(32.2%)
Educational Tools
Should not be required  to 73(30.5%)
own a computer
laptop computer should be 164(68.6%)
required for class
would still like to buy a textbook 96(40.2%)
Web Site Use
I use the internet to supplement 177(74.1%)
my learning
I don't use the internet to 21(8.8%)
supplement my learning

Bases on the studies designated ICT skill categories (basic,
intermediate, and advanced), 45.2% of responding students
rated their ICT skills as basic, 51.6% as intermediate, while
only 3.3% of them rated their ICT skills as advanced (Table
2). More females than males rated their ICT skills as basic,
while more males rated their ICT skills as either intermediate
or advanced, indeed all the students who rated their ICT skills
as advanced were males.

Analysis of responds to questions related the use of ICT as a
means of teaching revealed that, more students with basic
ICT-skills opted for a live lecture(58.6%), where they could
sit in and ask questions compared to those with either
intermediate or advanced ICT skills. Students who preferred
viewing a videoed lecture later at their convenience were
mostly those with intermediate ICT skills, no student with
advanced ICT skills opted for this method of delivering a
lecture. All the students who wanted their lecture notes in
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paper hand out format were students with basic skills, while
those who preferred accessing or downloading their lecture
notes from a website were students with advanced ICT skills
(62.5%), followed by those with intermediate skills (37.4%),
students who did not want to be required to own a computer
were either having basic skills

(38.0%) or intermediate ICT skills (26.0%), no student with
advanced ICT skills objected to been required to own a
computer. Responding participants who did not object to been
required to bring a laptop to class to access lecture hand outs
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and take notes were either having advanced ICT skills
(87.5%) or intermediate skills (78.9%). All the students with
advanced skills, together with 40.7% of those with basic ICT
skills, and 35.8% of those with intermediate ICT skills said
they would still buy a textbook even if they had an access to
an electronic version of it. Use of the internet to supplement
learning was done by all the students with advanced skills, as
well as some of those having intermediate and basic skills
(Table 2).

Table 2 Stratification of responding participants (n=239) based on their self-assessed ICT skill levels.

Total Basic Intermediate Advanced P-value
(n=239) (n=108) (n=123) (n=8)
Age
18-22 166(69.5%) 71(65.7%) 89(72.4%) 6(75.0%) | 0.5203
23-27 53(22.2%) 29(27.0%) 22(18.0%) 2(25.0%) | 0.2571
28-32 8(3.3%) 8(7.4%) 0(0.0%) 0(0.0%) *0.0066
33-37 6(2.5%) 0(0.0%) 6(4.9%) 0(0.0%) *0.0549
> 47 6(2.5%) 0(0.0%) 6(4.9%) 0(0.0%) *0.0549
Gender
Female 97(40.6%) 59(54.6%) 38(30.9%) 0(0.0%) <0.0001
Male 142(59.4%) | 49(45.4%) 85(69.1%) 8(100.0%) | <0.0001
Teaching Method
Lecture
Live 140(58.6%) 72(66.7%) 65(52.8%) 3(37.5%) | 0.0487
Video 19(7.9%) 7(6.5%) 12(9.8%) 0(0.0%) *0.4590
Lecture Support Material
Traditional
Paper (Handout) 3(1.3%) 3(2.8%) 0(0.0%) 0(0.0%) *0.1584
Electronic
Website 77(32.2%) 26(24.1%) 46(37.4%) 5(62.5%) | 0.0170
Educational Tools
Should not be required to own a computer 73(30.5%) 41(38.0%) 32(26.0%) 0(0.0%) 0.0234
laptop computer should be required for class 164(68.6%) 60(55.6%) 97(78.9%) 7(87.5%) 0.0004
would still like to buy a textbook 96(40.2%) 44(40.7%) 44(35.8%) 8(100.0%) | 0.0016
Web Site Use
I use the internet to supplement my learning 177(74.1%) 62(57.4%) 107(87.0%) 8(100.0%) | <0.0001
I don't use the internet to supplement my learning 21(8.8%) 15(13.9%) 6(4.9%) 0(0.0%) 0.0365

*this values are not valid because less than 20% of expected values where greater than 5. P — values significant at g < 0.05

As can be seen from table 3, differences in age among
responding participants was generally significant, this was
also true in respect of their self-assessed ICT skill levels.
More females (72.2%) preferred sitting in a live lecture as did
males (49.3%), while more males opted to watch a videoed
lecture later at their convenience, these differences were
significant. Interestingly only female students (3.1%) wanted
to have a paper format of a lecture hand out, whereas more

males (40.1%) than females (20.6%) preferred accessing or
downloading such a hand out from a website, again these
differences were significant. Significantly more females than
males: objected to been required to own a computer, were
willing to buy a textbook even if they had an electronic copy
of it, and were either using the internet to supplement their
learning or not. Males were more willing than females to
accept a requirement to use a laptop computer to access
lecture hand outs and take notes.
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Table 3 - A contingency table describing the stratification of Participant characteristics and demographics by gender(n=239)

Total (n=239) Female Male P-value
(n=97) (n=142)
Age
18-22 166(69.5%) 78(80.4%) 88(62.0%) 0.0024
23-27 53(22.2%) 13(13.4%) 40(28.2%) 0.007
28-32 8(3.3%) 0(0.0%) 8(5.6%) 0.0174
33-37 6(2.5%) 6(6.2%) 0(0.0%) 0.0027
> 47 6(2.5%) 0(0.0%) 6(4.2%) 0.0403
Self-Assessed Skill Level
Basic 108(45.2%) 59(60.8%) 49(34.5%) <0.0001
Intermediate 123(51.5%) 38(39.2%) 85(59.9%) 0.0017
Advanced 8(3.3%) 0(0.0%) 8(5.6%) 0.0174
Teaching Method
Lecture
Live 140(58.6%) 70(72.2%) 70(49.3%) 0.0004
Video 19(7.9%) 3(3.1%) 16(11.3%) 0.0218
Lecture Support Material
Traditional
Paper (Handout) 3(1.3%) 3(3.1%) 0(0.0%) 0.035
Electronic
Website 77(32.2%) 20(20.6%) 57(40.1%) 0.0015
Educational Tools
Should not be required to own a computer 73(30.5%) 41(42.3%) 32(22.5%) 0.0011
laptop computer should be required for class 164(68.6%) 52(53.6%) 112(78.9%) <0.0001
would still like to buy a textbook 96(40.2%) 50(51.5%) 46(32.4%) 0.003
Web Site Use
I use the internet to supplement my learning 177(74.1%) 80(82.5%) 97(68.3%) 0.0142
I don't use the internet to supplement my 21(8.8%) 16(16.5%) 5(3.5%) 0.0005
learning

Note: Significance at g < 0.03

4. DISCUSSION

Overall 131 students reported having intermediate to
advanced ICT skills which included basic word processing
skills, use of the internet, the ability to use different software
programs, knowledge of software and hardware, and the
ability to troubleshoot and do advice or teach others, this
number of students represent a proportionate proficiency of
55.0%, this level of proficiency is consistent with the findings
of other studies reporting that increasing numbers of students
are entering medical school with greater ICT — related
knowledge and experience than in the past [6, 20, 22]. This
level of proficiency most likely is the result of deliberate
policy [29] or the manifestation of a sociocultural
phenomenon. The has been a greater emphasis at the pre-
secondary and secondary levels following a government
education sector wide policy directive that made ICT a taught
and examinable subject, in response to worldwide trends and
also as an acknowledgement of the critical role ICT can play
in national development. This observed level of proficiency
may also be attributed to a so called technological hype that

has pervaded Ghanaian youth culture [29] and commence
within the last five years or so, as a result of this what is
trendy seems to be whether or not you know how to use a
word processing software or a spread sheet application, while
prospective employees are advised to have as part of their
skill set proficiency in such computer application programs,
irrespective of the job been sort for. This has encouraged the
setting up of private schools offering short courses in ICT;
most graduating secondary school students take advantage of
these schools to acquire ICT skills.

Student satisfaction is one of the critical factors that need to
be taken into account when considering the effectiveness of
CAL, since they are the final consumers of such technology,
within this context our findings suggest that majority of
responding students may be satisfied with a live lecture given
the large numbers who favored a live lecture as opposed to
viewing a video recording of a lecture at their own
convenience, this finding is in agreement with the findings of
Schreider et al. [25]. Our results suggest that several factors
may be accounting for this, such factors most likely are
shaped by the relationship between technological and non-
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technological dimensions: for example it has been observed
that overwhelmingly majority of the students who reported
having basic skills opted for a live lecture instead of a video
recording of a lecture, we also note this preference among
students possessing the other skill types, furthermore no
student with advanced skills indicated preference for a video
recording of a lecture and more male students than females
preferred a video recorded lecture, while majority of those
who favored a live lecture were female students. Put together
this findings suggest that the preference of responding
students cannot be explained on the basis of ICT proficiency
alone, we are inclined to believe that the overwhelming
numbers favoring a live lecture may be due to attitudinal
prejudices informed by their prior experience with live
lectures [20], we did not enquire about prior experience of
both teaching methods since the was no basis to do so, this is
because face to face teaching is about the only instructional
method in Ghanaian secondary schools. The prospects of
changing time tested learning styles or techniques with the
advent of technology may also be responsible for this aversion
[24]. Sun et al. [21], also suggest that this observed aversion
for technology among students may be due to anxiety.

The observed technological aversion among responding
students in the face of the staff shortages and other challenges
have far reaching implications for scaling up medical training
at the SMHS and healthcare delivery in this part of Ghana. As
mentioned elsewhere, staff shortage at the SMHS is
problematic, particularly at the clinical level, in most clinical
disciplines specialist are not available, the few who are there
refuse to join the medical school on fall time due to low
academic salaries compared with public sector doctors [4],
relying on expatriate lectures has proved costly. The staff
situation pose accreditation challenges while also severely
restricting quality tuition[4]. In addition to the staff shortages
the SMHS does not have hostel facilities on campus, and near
clinical sites for students, students therefore often commute
long distances to class, resulting in poor class attendance.

The catchment area where the SMHS is situated is one of the
deprived and poverty stricken regions in Ghana, the region
lags behind the rest of the country in all measurable health
indicators, compounding the situation is the continuous
refusal by doctors down south to take up postings in this part
of the country. In view of this precarious state of affairs, the
SMHS has as one of its mandates to produce the manpower
needed to stem this deprecating health situation, since
graduating doctors would be people who are already
acclimatized with the environment and well aware of the need
for their service and thus will be more inclined to stay back
[4]. There is therefore an imperative need to develop
innovative ways of solving the pedagogical challenges at the
SMHS, without such and initiative stemming the AIDS
epidemic or achieving the Millennium Development Goals
(MDG) [4], especially MDG 5 whose realization in this part
of the country is becoming illusive. From the foregoing it is
clear that even though an overwhelming number of students
prefer a live lecture to a video recorded one, in the mist of
these challenges continuing to deliver lectures by means of
face — to — face live lectures is no longer sustainable and also
jeopardies efforts at scaling — up. We may have to temper
these views with more pragmatic arrangements.

The deficits in staff together with the other pedagogical
challenges serve as strong arguments for providing students
with the possibility of bypassing old traditional methods of
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instruction and benefiting from the rapidly advancing
developments in CAL. the advantages of CAL have been
shown not to be consistent [18], in recognition of this, it has
been asserted that CAL should not replace, but rather serve as
a valuable adjunct to learning techniques such as textbooks,
lectures, small group discussion, and problem — based
learning [18, 23]. The ambivalence seen in the results of the
current study regarding student preferred teaching methods,
and educational tools, is elucidated by this assertion.
Curriculum developed using the synergistic combination of
traditional teaching methods with techniques that harness the
characteristics of non-attendance based distance teaching have
been shown to facilitate active learning, decrease the number
of hours of attendance and long term knowledge while
avoiding problems that may arise as a result of exclusively
non- attendance — based teaching [27]. Many medical schools
are supplementing live lectures with video recorded lectures
allowing students the option of attending a live lecture or
watching a recorded lecture material on CD- ROM or online,
at their own convenience [26]. Recent advancement in video —
accelerated technology has helped quill worries over
bandwidth and playback time, this has encouraged their use
by medical schools to aid the viewing of video recorded
lectures [26] such tools allow students with varying
knowledge levels, and learning styles to watch recorded
lectures [7], at varying speeds without distorting the
recording.

Within each skill group most students indicated that they were
using the internet to supplement their learning, similarly a
sizable proportion preferred accessing a lecture hand out over
the internet than have it in a paper format, this findings
suggest that an appropriate medical school curriculum may be
one that provides students with the opportunity to use a Web-
based educational approach [6, 18]. Our findings further
suggest that appropriate web-use skills may have to be built
into such a curriculum to make it successful. The reported use
of web — based resources by responding students may provide
medical educators with an opportunity to wuse online
interactive multimedia tools that facilitate different
presentation formats (text, graphics, animation, etc.), to build
teaching and learning activities on complex, authentic, and
real-life learning materials, such multiple presentation formats
have been shown to aid the development of a rich schema
structure in long-term memory [9].

S. CONCLUSION

This study though based on a single school has established
that in poor settings blended instructional models may be
more favourable compared to single — media instructional
methods for delivering lectures in a medical school
environment. A discussion of how to design blended models
that satisfy goals for student learning and professionalism, as
well as how to satisfy the desire for community in medical
education is beyond the scope of the current study, within this
purview issues such as which instructional media or methods
to use, how to incorporate the perspectives of faculty, etc.
could be exploited in other studies.
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