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Editorial
The international, multi-disciplinary, peer-reviewed Journal of Arts Science and
Technology is published annually by the University of Technology, Jamaica in
both hard copy and online on EBSCOHost at http://bit.ly/2cc9STt and on the
University’s own website at http://www.utechjamaica.edu.jm/about-utech/
history-1/publications. JAST carries papers across the diverse fields covered by
the University.
Our lead paper in this year’s issue is “A Review of the Knowledge, Attitudes
and Practices of Registered Auto Mechanics in the Kingston and St. Andrew Metropolitan Region on the Disposal of Used Motor Oils”. e researchers have
found, from a random sample survey of 218 registered auto mechanics, that while
knowledge of proper disposal techniques was high this did not translate to proper
disposal practices.
Paper 2 explores the entrepreneurial mindset of university students and their
perspectives on employment and national development. And the third paper is an
exploration of learning styles among nursing students and the implications for
teaching them eﬀectively.
e next two papers are focused on getting research and innovation work to
market. Paper 4 evaluates the prospect for software development exports for Jamaica
vis a vis other countries which have already established a lead in the field. And
Paper 5, using “reflection and the scholarship of integration”, examines through a
case study how one university is “embracing a paradigm shift by capturing for commercial exploitation by industry the value that inheres in research results.” e
paper emphasizes the critical role of the university’s Research Management Oﬃce
and function.
Several factors impact the power output from solar photovoltaic (PV) modules.
Some of these factors are deterministic and controllable while others, like weather
conditions, are uncontrollable but are critical to the performance of PV modules.
Paper 6, proposes “a more User-Friendly Technique for Predicting Photovoltaic
Vol 9, 2016
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Energy Output”, a matter of immediate practical relevance as renewable energy,
including solar, becomes more and more incorporated into commercial energy
systems, with concerns for eﬃciency and costs.
In the seventh paper an analysis of the research ethics policy of a university is
thoroughly undertaken. e paper concludes that “the Research Ethics policy
formulation is sound, based on a review of the policy documents. However there
are challenges in policy implementation and monitoring.”
e next paper, based on action research, describes the positive outcomes of “the
use of select gamification mechanics in an undergraduate Spanish Language class
to get students ‘back in the game’ in order to increase their engagement in outof-class online activities. ‘Gamification’ is the introduction of computer game
design mechanics and elements into non-game contexts and has received growing
attention in educational circles owing to its potential ability to motivate and engage
students.
e final research paper in this year’s publication takes us to the main campus
at Papine of the University of Technology, Jamaica for an assessment of “the Impact
of Human Remains and other Artifacts Recovered on the Caribbean Development
Bank/University of Technology, Jamaica, Enhancement Project”. “Heritage sites,
such as the University of Technology, Jamaica”, the author argues, “should be
treated diﬀerently from other sites, in terms of the exercise of due diligence with
respect to infrastructural development”, and proposes that the University “should
incorporate these archaeological finds as part of its strategic plan to rebrand
itself . . . ”
e 2016 issue of JAST closes with a Review of the scholarly publication, Quality
in Higher Education in the Caribbean, an anthology of papers edited by Anna Kasafi
Perkins and published by the University of the West Indies Press (2015).

viii
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A Review of the Knowledge, Attitudes
and Practices of Registered Auto
Mechanics in the Kingston and
St. Andrew Metropolitan Region on
the Disposal of used Motor Oils
VAUGHN H. BROWN1, NOEL M. BROWN2
1Chemistry
2School

Department, University of the West Indies, Mona
of Engineering, University of Technology, Jamaica

Abstract
A review of the knowledge, attitude and practice of registered auto mechanics on the
disposal of used motor oils was conducted in the Kingston and St. Andrew Metropolitan Region (KSAMR). is was necessary because of the increasing number of
motor vehicle imported into Jamaica annually. Between 2000 and 2001 an Environmental Action Programme (ENACT) was launched for the collection and disposal
of used motor oil, the oil collected was used by the Caribbean Cement Company in
their production process. is initiative failed due to the quantity and poor quality
of the used motor oil collected. is study was designed as a cross-sectional study of
the practices of registered auto mechanics in the KSAMR. e participants were
selected using a random sampling method. A study population of 218 registered auto
mechanics was obtained from the oﬃce of the Registrar of Companies. A sample size
of 140 was obtained using an online calculator, raosoft, with a 95% confidence level,
a 5% margin of error and a 50% response distribution. A group of 8 participants
were selected from the Motor Repair Association of Jamaica (MRAJ) for the focus
group discussion. e results revealed that most of the auto mechanics were knowlCorresponding author: Noel Brown: nbrown@utech.edu.jm
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edgeable of and displayed the correct attitude toward the disposal of the used motor
oil. e survey showed that only 25% of the mechanics practice proper disposed of
the used motor oil by removing it in a period of less than one month. Despite knowledge of proper disposal being high this does not translate to proper disposal practices
which could be as a result of the lack of proper disposal facilities, attitude or
entrenched cultural norms.
Keywords: Knowledge and Attitude, Registered Auto-Mechanics, Disposal of used
Motor Oils

Introduction and Background
The disposal of many used household products and byproducts of industrial
processes have become an issue of great concern. Many of these products have no
proper disposal sites, therefore, our homes, streets and gullies are being used as
temporary disposal facilities. Since the 1980s, it has been the practice of some developed countries to export their hazardous waste to developing countries by paying
the receiving country at a very low rate (Singh et al., 1989).
Advancement in technology and the improvement in human comfort are closely
related to the type and quantity of waste products generated. Currently, motor oils
used in our modern automobile engines contain a number of additives guaranteed
to improve performance, fuel consumption and extend the useful life of our
engines. While these advances solve one set of the problem, they create others such
as the proper disposal of the used materials. is is the current situation in Jamaica
as it relates to the unhealthy disposal methods that are being practiced.
From as early as the 1980’s, the issue of the improper disposal of used petroleum
oil has always been of concern according to the National Environment and Planning Agency (NEPA), this has arisen from the pollution incidents which were
reported to have taken place in the eastern region of the island (NEPA, 2009). is
incident was of so much concern that the Petroleum Corporation of Jamaica (PCJ)
started a programme to manage used petroleum oils. e Environmental Action
Programme (ENACT), was a collaboration between the government of Jamaica
and the Canadian International Development Agency (CIDA). ENACT was mandated to work with Jamaican organizations in the public, private and non-profit
sectors to improve their capabilities to identify and solve national environmental

2

Vol 9, 2016

Practices of Registered Auto Mechanics on the Disposal of used Motor Oils

problems. e programme which started in 2000, promoted among other things
the recycling of used motor oils (NEPA, 2009). e used oil collected was transported to the Caribbean Cement Company to be used as a raw material in their
production process, however, the quality of the oil collected was below the required
standard and as such the project was discontinued.
As recent as the 1990s, the disposal of used motor oil was not seen as a problem
because of the number of motor vehicles on the island. Since then the motor vehicle
stock in Jamaica has grown to over 750,000 motor cars and sport utility vehicles
(SUVs), and 270,000 trucks, motor tractors and trailers. With an additional 50,000
cars and SUVs and 16,000 trucks, motor tractors and trailers imported annually;
each of these vehicles uses an average of five gallons of motor oil annually.
Jamaica is a signatory to the Basel Convention of 1989 that governs the Transboundary movement of Hazardous Waste and their disposal. erefore, Jamaica
was mandated to put legislation in place to monitor the movement of hazardous
waste across its territory and guarantee that the disposal of hazardous waste is done
in an environmentally friendly way. It also encourages the disposal of hazardous
waste at or close to the source.
e three most common types of motor oils are synthetic oil (man-made material), base oil and mineral oil. e base oil consists of 80 to 90 percent hydrocarbon
and the additive constitutes about 10 to 20 percent by volume (Irwin, 1997).
During the combustion in the motor vehicles’ engine, the additives in the oils are
broken down, and the used motor oils are contaminated with the end-products of
combustion. e main contaminants of used motor oils are aliphatic and aromatic
hydrocarbons, these in turn contains phenol, naphthalene, benzo(a)pyrene and fluoranthene. Other inorganic contaminants found in the oils are chlorine, sulphur,
phosphorous, bromine and nitrogen.
Synthetic motor oils are laboratory-engineered oils, which are blended specially
to give specific molecular compositions. Synthetic oils are mixtures of petroleum
base oil, vegetable oil, chemically engineered mineral oil and specially engineered
additives. ese additives help to improve properties such as the pouring point,
viscosity index, oxidation inhibitors, anti-wear and rust resistances. Some of the
most common synthetic base stocks are polyalphaolins (POAs), group III mineral
oils and esters which are used regularly to produce motor oils (America Petroleum
Institute, Professional Lubricant Supply, LLC, 2011).
Used motor oil contains a greater percentage of heavy metals (such as chromium
and arsenic) and polyaromatic hydrocarbons (PAHs) that are also found in new
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motor oil (Irwin et al., 1997). Aromatics are very toxic components of petroleum
product, they can be identified by the number of rings they have. It is said that
used motor oil contain up to approximately 30% poly-aromatic hydrocarbons
(PAHs) and contained by volume up to 22 ppm of benzo(a)pyrene (Irwin et al.,
1997).
One such PAH, found in used motor oil is Naphthalene, (C10H8), which has
negative health eﬀects on vital organs of the body such as the liver, kidney, heart,
lungs and the nervous system. It may damage and destroy red blood cells, and cause
hemolytic anemia. Polyaromatics, which have four and more rings, are suspected
of being carcinogenic to humans. In living things such as fish, used motor oils
induces Ethoxyresorufin-O-deethylase (EROD) enzymes in their liver, it is also
known to aﬀect algae growth negatively (Irwin, 1997).
Used motor oils can enter the food chain through the leaking from crankcase in
parking areas and on roadways, which washes into rivers during rainfall or the
improper disposal of the used motor oil into gullies and other water ways (Irwin
et al., 1997). A study of the health eﬀects of mineral and base oil on humans
showed that we experience chronic, neurological and cancer related illnesses when
exposed by inhalation. Likewise, we also experience the same eﬀect by dermal exposure (Dorsey et al., 1977). In the lower class of animals, inhalation results in acute
conditions and neurological eﬀects, while ingestion can cause death (Dorsey et al.,
1977).
In a research conducted in Pakistan on auto mechanics to investigate their exposure to Naphthalene, it was discovered that the most common route was through
inhalation of vapor and skin exposure to the used motor oil during their practice
(Kamal et al., 2011,).
It has been estimated that an oil change from a car that uses an average of
between 1 to 1.5 gallons of lubricating engine oil can pollute 1 million gallons of
drinking water (NEPA, 2009). Furthermore, the Environmental Protection Agency
(EPA) has an established policy that if used motor oil is stored in a container for
over 35 days, it is seen as improper disposal method (EPA, 1996).
e current study will investigate the extent to which registered auto mechanics
in the Kingston and St Andrew Metropolitan Region knowledge, attitude and practice in the disposal of used motor oil is in conformance with the NEPA and EPA
regulations.
e recycling of used motor oil is the most environmentally friendly option in
the disposal process. However, special care has to be taken when recycling used

4
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motor oil, as the soot from the recycling process can actually pollute air, land and
water and eventually to human via the food chain. e re-refining and re-distillation of the used motor oils can regenerate the used motor oil to highly purified
lubricating oil, marine diesel oil and an asphalt tar like-byproduct containing heavy
metals (Boughton et al., 2004).

Methodology
The project was designed as a cross-sectional study of registered auto mechanics in
the Kingston and St Andrew Metropolitan Region (KSAMR). The sample frame
was selected only from this region. A study population of 218 auto mechanics was
obtained from the office of the Registrar of Companies. However, to protect the
identity of the company, each auto mechanic establishment was assigned a number
and the sample was selected randomly by using the on-line randomizer software at
www.randomizer.org/form.htm. A sample size of 140 was obtained using an online
calculator Raosoft (www.raosoft.com/samplesize.html) using a 95% confidence
level, a 5% margin of error and a 50% response distribution.
Permission was requested from each establishment selected to participate in the
survey. Once permission was granted, each participant was informed about the
details of the study and was asked to sign a consent form. e survey questionnaire
was then administered to those who agreed to participate and signed the consent
form.
ree managers who had critical roles in the automotive and petroleum industry
were selected as key informants; a consent form was administered followed by an
interview. e information gathered was recorded during the session. A group of
8 participants were selected from the Motor Repair Association of Jamaica (MRAJ)
for a focus group discussion and a consent form administered prior to their participation in the discussion. e discussion session was conducted at one of the
monthly meetings held by the MRAJ at the Jamaica German Automotive School
(JAGAS), which is managed by the Human Employment and Resource Training
National Training Agency (HEART NTA). e participants were asked to form
two small groups with 3 team members each, the session was facilitated by the
researcher and an assistant. e session which lasted 60 minutes was also recorded.
instrument used to administer the survey was validated by conducting a pretesting
exercise on five persons, who carry out auto body repairs on motor vehicles. e
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information gathered during the study will be stored in a safe cabinet for five years
in the Chemistry Department of the University of the West Indies Archive Room.
It will be destroyed by burning in an incinerator at the end of that period.
Information was cleansed and coded from the questionnaires, and the informant’s interview results assessed. e data obtained was placed in SPSS software,
version 17 and the result analyzed by using the statistical features, which included
the Mean and Chi Squared Tests. In the qualitative analysis, the focus group
discussion was assessed by grouping it into themes and then interpreted and the
findings recorded.
is study followed the utmost ethical principles to protect the rights and
confidentiality of the participants involved by ensuring that written consent was
obtained from each participant before the interviews were conducted and assigning
a number to each auto mechanic establishment. In addition, a statement on how
participants’ anonymity will be maintained and a statement of declaration were
provided to each research participant.

Results
A total of 140 mechanics were surveyed, of which 44 (31.4%) were below the age
of 30, 74 (52.9%) were within the age group 30 to 49 years while 22 (15.7 %) were
above the age of 50 years old. The level of training among respondents varied with
55 (39.3%) acquiring their skill through the informal apprenticeship system, 11
(8%) self taught, 15 (10.7%) having a secondary level of education and 59 (42%)
receiving formal vocational or tertiary level training. Years of experience in the trade
also varied from zero to over 16 years. Fifty-Five or 39.3% respondents have been
practicing for over 16 years while 15 (10.7%) have been auto-mechanics for under
five years. The mechanics interviewed were all males, this may have been in keeping
with the traditional culture of the trade being male dominated. The demographic
profile of respondents of the study is presented in Tables 1–3.
e mechanics were considered to be engaging in proper disposal practice if
they stored the used motor oils in containers and gave it to recycling entities. Additionally, if the used motor oil was stored for more than 35 days (EPA, 1996) it was
considered improper practice because there was more opportunity for spillage.
erefore, while most were storing used motor oil in containers for collection, only
25% were complying with the EPA regulation of 35 days or less storage. e major-

6
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Table 1 Age of Respondents
Age (Years)

Number of Mechanics (%)

Below 20

2 (1.4)

20–29

42 (30)

30–39

46 (32.9)

40–49

28 (20)

Over 50

22 (15.7)

Total

140 (100)

Table 2 Level of Training of Respondents
Level of Training

Number of Mechanics (%)

Secondary

15 (10.7)

Tertiary

17 (12.1)

Vocational

42 (30)

Apprenticeship

55 (39.3)

Self-taught

11 (7.9)

Total

140 (100)

Table 3 Respondent duration in the trade

Duration in the Trade (Years)

Number of Mechanics (%)

0–5

15 (10.7)

6–10

39 (27.9)

11–15

31 (22.1)

Over 16 years

55 (39.3)

Total

140 (100)

ity of the collectors of the used motor oil are pot makers, farmers, and persons in
the construction industry. In addition, the study reveals that some amount of used
motor oils had been directly disposed of in the wastewater drain, poured in swamps
for vector control, used to mark playing fields, reused as lubricant or transmission
fluid in old farm equipment or poured on the ground to reduce dust in small
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unpaved garages. Even though large amounts of the used motor oils are stored in
containers and given to other individuals, the end user of this product is still
unknown. erefore, the quantity of used motor oils that has not been given any
identifiable disposal endpoint is still worth investigating, to ascertain whether the
persons or entities that collect the used motor oil dispose of it in an environmental
friendly way.
e study revealed that some of the mechanics interviewed were involved in
proper disposal practices regardless of their levels of training. is could be attributed to the work done by the Kingston and St Andrew Corporation (KSAC) in
recent years to bring the operation of auto mechanics to some order. In 2004, the
Motor Repairers Association of Jamaica called for the KSAC to seize cars found at
illegal garages. e operation was started in May 27, 2004 (Jamaica Observer, 2004)
but has since relented.
e data obtained showed that more than half of the mechanics changed out
less than five gallons of used motor oils every two months, which on average could
represent five cars. At the time of the survey most mechanics were complaining
that it was a slow period as a result of the economic recession. is induced behavioral change while understandable might create other environmental concerns, first
of all, drivers might be involved in their own maintenance which poses an even
bigger environmental challenge in how they collect and dispose the used oil. In
addition, if they are extending the time between services, the used oil vapour in
the exhaust will create air pollution by releasing PAHs including Naphthalene in
the atmosphere which are carcinogenic to humans.
Seventeen of the mechanics interviewed indicated that they were treated for skin
irritation or cancers related to exposure of the skin to used motor oil or inhalation
of vapour. Fifteen of the mechanics who had related illnesses thought proper disposal of used motor was extremely important. However, they are less aware of the
eﬀects of wearing clothing soiled by used motor oil or not washing their hands
before handling food. It is clear that auto mechanics should be educated about all
the health issues associated with handling and storing used motor oils, from the
initial stage of the removal from the crankcase of the engine to the point of final
disposal. It was seen that more than half of the auto-mechanics sampled had some
knowledge about the possible danger involved in the ingestion of used motor oil,
but eating with soiled hands was not seen as a problem. e study of the biological
monitoring of blood naphthalene levels revealed that work place hygiene and the
length of exposure to the vapour along with the lack of wearing of protective cloth-

8
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ing are the behaviours that need to be changed through training intervention
(Kamal et al., 2011).
More than three quarters of the mechanics said that they would be willing to
take the used motor oils to a recycling centre. erefore, setting up a recycling centre within the Kingston and St Andrew region should be given greater priority in
order to prevent further environment degradation from used motor oils.

Discussion and Conclusions
The study conducted and the amount of used motor oil collected in the KSAMR
justifies the establishment of a recycling centre. No identifiable endpoint for over
80 % of the used motor oils was established. When the used motor oil was stored
in containers for longer than 35 days it was considered to be an improper disposal
practice by EPA Guidelines (EPA 1996). Therefore, by this policy guideline only
25.2% of the mechanics in the KSAMR were considered to be engaging in proper
disposal practice.
Despite knowledge of proper disposal being high, this does not translate to
proper disposal practices which could be as a result of the lack of proper disposal
facilities and entrenched cultural norms. Further investigation is critical, to ensure
that our waterways and environment are not adversely aﬀected by improper disposal of this hazardous substance. A major portion of our tourism products depend
on the good health of our environment. International assistance can be sought to
finance a recycling programme, when a viable plan of action is established, and
agreed on by all of the stakeholders.
e study only focused on the formal sector in the KSAMR, however, there is
evidence that a vibrant informal sector exists within KSAMR and in the rest of the
country. e situation is aided by the austerity measures put in place to stimulate
growth in the economy, where due to the costs; people are forced to use informal,
unregistered mechanics with lower overheads to do their repairs. If only 42% of
the registered auto mechanics in the KSAMR have any formal training and only
25% are considered to be engaging in proper disposal practices, the situation in the
informal sector is assumed to be worse.
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Recommendations
1.
2.
3.

4.
5.
6.

Used motor oils should not be stored in any container that was previously
used to store food items, without the label being removed.
All containers used to store used motor oil should be properly labeled.
The storage of the used motor oil for over 35 days before it is transported to
a recycling facility is an improper practice and NEPA should institute this as
a policy.
The establishment of centrally located recycling entities to collect and recycle
used motor oils.
Public education for the formal and informal motor vehicle repair sector
should be given priority.
A similar study should be conducted island wide for the formal and informal
sectors to determine their disposal practices.
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Entrepreneurial Mindset:
University Students’ Perspective on
Employment and National Development
CAROL J. NATHAN
Faculty of Education and Liberal Studies, University of Technology, Jamaica

Abstract
Entrepreneurial activities are now attractive to many young people. Accordingly, colleges and universities have introduced programs of study to encourage and educate
students on the concepts of entrepreneurship, as evidence indicates that entrepreneurial activities reduces unemployment, boost economic activity and aid in national
development. Based on market saturation, business and computer studies university
students have been experiencing diﬃculty finding work upon completion of their
course of study. Hence, the unemployment rate amongst them has been escalating.
e study aimed to determine whether the development of an entrepreneurial mindset in these university students would result in greater employment along with
empowering them to achieve their fullest potential thereby contributing to national
development. e research method utilized a cross-sectional mixed method design
and data was collected quantitatively and qualitatively using questionnaires and
interviews respectively from current and past students along with lecturers in the
program. Quantitative data was analyzed using SPSS and the nonparametric statistical test that was used for testing the hypotheses was the chi-square (χ2) test. e
qualitative data analysis was done manually after the analysis of the quantitative
data using patterns and themes. e results indicate a significant relationship
between the development of an entrepreneurial mindset in the business and computer
studies students and their ability to improve their levels of employment and aid in
Corresponding author: Carol J. Nathan: cjnathan@utech.edu.jm
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national development. is will inform policymakers of necessary strategic changes
in the educational and economic infrastructure for best results.

Keywords: Entrepreneurship, Entrepreneurial Mindset, University Students, Levels
of Employment, National Development

Introduction
In recent times, there has been heightened awareness of the concept of entrepreneurship and more so entrepreneurship education. Farashah (2013) expressed that
research study and traditional knowledge indicate that interest in entrepreneurship
is enhanced by training in entrepreneurial skills, but there is not enough research
on the development of entrepreneurial theories and concepts and how entrepreneurship education actually works. Notwithstanding, there has been claims of a
number of benefits of training in entrepreneurship. The purpose of the study is to
determine whether the development or cultivation of an entrepreneurial mindset
in the university students will result in greater employment. The study will also see
the extent to which the development of an entrepreneurial mindset will propel
these students to contribute to national development. Hence, the research was carried out using a sample of university students past and current.

Problem Statement
The need to develop an entrepreneurial mindset in university students of business
and computer studies program to help solve this youth unemployment crisis is a
issue that cannot go unnoticed. Young people are completing different course of
studies from colleges and universities at tremendous cost to family and themselves;
at the end of which there are no jobs. Accordingly, it has been observed that more
than 50% of these young people are unemployed. Reinforcement comes from a
training development specialist and youth practitioner Williams (2015), who stated
that it is well known that unemployment among young people is extremely high.
He believed that “young people equipped with the necessary skill set, information
and opportunity can significantly lessen youth unemployment and drive business
development” (para. 2).
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ere is therefore a national cry for the creation of more jobs and more entrepreneurial activities. Policy makers and stakeholders have been seeking to implement entrepreneurial education at diﬀerent levels in the educational system. is
entrepreneurial thrust to enhance the entrepreneurial talent and creativity is supported in Jamaica’s national development agenda. Williams (2015) cautioned that
not everybody will become entrepreneurs but the entrepreneurial concepts of learning to think critically and the matter of dealing with risk along with a sound understanding of business management must be inculcated in our young people. In
amplifying this need, Williams (2015) highlighted that “these principles must also
be underpinned by research to ensure eﬀectiveness, eﬃciency, sustainability, and
youth-friendly delivery” (para. 5). He further emphasized that the growth of
economies are dependent on entrepreneurial businesses.

Purpose of the Study
The purpose of this mixed methods study is to determine whether the development
or cultivation of an entrepreneurial mindset in the university students in the business and computer studies program will result in greater employment. The study
will also see the extent to which the development of an entrepreneurial mindset
will propel these students to contribute to national development. Winkel et al.
(2013) purported that entrepreneurship is now viewed positively by society as a
means for increasing employment and aiding in national development.
ere is therefore the need to look at the alternatives that entrepreneurship poses
in an attempt to providing solutions to this very critical employment issues facing
these university students of the business and computer studies program. Ndedi
(2013) referred to his previous work and stated that:
. . . to successfully address unemployment among graduates, certain areas need to
be developed regarding the training of potential entrepreneurs through tertiary
institutions. Programmes must be structured to introduce the concept of entrepreneurship and provide hands-on experience and working models for students
to develop skills as entrepreneurs. The principles of entrepreneurship must be considered valuable for students at all levels. In response to the rapidly changing
national landscape, not only of high unemployment but more generally of slow
economic growth and job creation, entrepreneurship is being increasingly emphasized as a critical resource. (para. 18)

14

Vol 9, 2016

University Students’ Perspective on Employment and National Development

ere are still gaps in the literature on the impact of the development of an
entrepreneurial mindset on the employment levels of university students and their
contribution to national development. Understanding the relationship between
the development of an entrepreneurial mindset and the level of employment among
business and computer studies university students will cause curriculum developers
to incorporate more training in entrepreneurship within the program of studies.
Understanding this relationship will cause policy makers to place more emphasis
and funding in areas of training that will enhance national development. Understanding this relationship will enable students to choose their course better.

Research Questions
The research questions that guided this study were:
1.

2.

3.

4.

5.
6.

What is the relationship between the development of an entrepreneurial
mindset in the university students of the business and computer studies program and their ability to improve their levels of employment?
How can the development of an entrepreneurial mindset in the university
students of the business and computer studies program enable them to
improve their levels of employment?
What role would the development of an entrepreneurial mindset in the university students of the business and computer studies program play in satisfying the national development goal of being empowered to achieve their
fullest potential?
Is there a difference in the views about entrepreneurial education among the
university students in the different areas of specialization in the business and
computer studies program?
How do graduates of the business and computer studies program describe
their experience as they sought employment?
To what extent and in what ways do qualitative interviews with business and
computer studies students and faculty members serve to contribute to a more
comprehensive understanding of the relationship between the development
of an entrepreneurial mindset and students’ levels of employment and contribution to national developmental objectives via a mixed method analysis?
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Null Hypotheses
The following hypotheses guided this study:
H01:

H02:
H03:

There is no relationship between the development of an entrepreneurial
mindset in the university students of the business and computer studies
program and their ability to improve their levels of employment.
There is no relationship between obtaining entrepreneurship education/
skills and the students’ readiness for an entrepreneurial career.
There is no relationship between the development of an entrepreneurial
mindset in the university students of the business and computer studies
program and their ability to contribute to the national developmental goal
of being empowered to achieve their fullest potential

Alternative Hypotheses
HA1:

HA2:
HA3:

There is a relationship between the development of an entrepreneurial
mindset in the university students of the business and computer studies
program and their ability to improve their levels of employment.
There is a relationship between obtaining entrepreneurship education/
skills and the students’ readiness for an entrepreneurial career.
There is a relationship between the development of an entrepreneurial
mindset in the university students of the business and computer studies
program and their ability to contribute to the national developmental goal
of being empowered to achieve their fullest potential.

Research Methodology
The research approach for this study, according to Creswell (2014), was a mixed
method enquiry with a “strong leaning towards a quantitative approach combined
with elements of a qualitative approach” and specifically the design was “an explanatory sequential mixed method design” (p. 134). Therefore, the research design had
elements of both quantitative and qualitative methodologies. The qualitative
approach explored the development of an entrepreneurial mindset in the business
and computer studies program at the university.
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e research was carried out using a sample of university students past and current. In particular, it was students who have done the Business and Computer studies program. Current students were mainly third and final year students who would
have gone through the majority of the core modules of the program and understand
all of what is involved. Past students of the program was sought to be key participant as well, as they had completed the program of studies, with full knowledge of
its component parts and have been faced with the issue of finding employment
and making national contribution.
Before the administration of the questionnaire in full, there was a pretesting
exercise. Dane (2011) explained:
. . . pretesting is administering research measures under special condition, usually
before full-scale administration to participants. Pretesting allows the researcher to
fine-tune the instrument in much the same way that a bench check allows a technician to evaluate a part before installing it. (p. 228)

Once there was satisfaction that all was well, the full administration of the instrument was carried out on the university campus to current students and to past students. Interviews were conducted with selected group of participants to achieve
the qualitative information required. Some of these interviews were in fact telephone interviews depending on where the participants were located. Questionnaires
and interviews were also administered to faculty members of the university on the
university campus.
e population involves the current and past university students in the business
and computer studies program along with the relevant faculty members from the
business and computer studies program. e current business and computer studies
students who were exposed to entrepreneurship education are the third and fourthyear students that consist of 95 and 86 students, (n=181). e number of students
from the diﬀerent specialization within this group was also taken into consideration: namely business studies, computer technology, and administrative management. e first and second year business and computer studies student were not a
part of the strata selected as the students are exposed to entrepreneurship education
from the third year. Stratified random sampling was used to select the sample.
Based on when the data was collected it meant that all the fourth-year students
and not any of the third year students; was selected as part of the sample bearing
in mind that only the fourth-year students had completed the entrepreneurship
course of study. e population of the 11 lecturers who are currently teaching on
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the program were all selected as part of the sample. For the past students, purposive
sampling were be used to select 13 past students for the sample.
Data was conveniently collected from all the fourth-year business and computer
studies students present in the diﬀerent classes on three separate days using a selfadministered questionnaire. Of the 95 registered fourth-year students, there were
62 fourth-year students in attendance in the three classes and all were issued the
questionnaires after explaining to them the nature of the study and soliciting their
participation using the informed consent letter. By self-administering the questionnaire, there was a high return rate of 97% or 60 students who completed the
questionnaires.
e data collection for these current students ensured that students from all stratums (specialization) were included in the sample even though not in the same
proportion because of the actual students present in the classes at the time the data
was collected. Survey questionnaires were issued to the population of the seven
lecturers who were currently teaching on the program and were all selected as part
of the sample. All seven lecturers completed the questionnaires. For the past
students, purposive sampling was used to select 13 past students for the sample.
ese past students were found at diﬀerent locations. Help to contact these past
students was obtained from diﬀerent sources, including from peers, as one past
student providing contact for another past student. Qualitative interviews were
conducted to obtain qualitative data on the perception of students and lecturers
on the development of an entrepreneurial mindset in the business and computer
studies students based on a number of responses from the survey questionnaires.
Field notes were made by the researcher of the data gathered from these interviews.
e survey questionnaires were coded and then analyzed using SPSS. Due to
the nature of the survey data, the researcher assumed the data to be nonnormal
and relied upon nonparametric statistics. us, the study relied upon using the
Chi-square test of independence while testing the hypotheses. e study assumed
α = 0.05 as to determine whether to reject the null hypothesis. Open-ended questions were coded and reviewed for emergent themes. e presence of the theme
was determined on whether more than one participant was associated with a
particular grouping of codes.
Care was taken to ensure validity and reliability of the study. Procedures included
steps to ensure instrument validity and for administering the instruments.
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Ethics Precautions
Prior to the collection of data, ethical clearance to involve the university’s students
was sought from the ethics committee of the university. Accordingly a consent letter
was prepared informing participants of the nature of the research study and soliciting their involvement, whilst explain the confidentiality of the data provided.
This was attached and administered with the survey questionnaires as a cover sheet
and also referred to and used for the qualitative interviews.

Results
Of the 60 current students who participated in the research, 23% (n = 14) were
males and 77% (n = 46) were females. For the past students there was a single male
while 92% (n = 11) were females. The percentage of males and females is reflective
of the population from which this sample was drawn, especially in the case of the
current students, as the females outnumber the males in this program of study in
the university. According to Table 1, the number of participants who had business
studies as their specialization was greater than the other specializations, which is
also reflective of the population from which the sample was drawn.
Current students. Of the 60 participants, 69% (n = 41) were between the ages
of 20 to 24 years, whilst 28% (n = 17) of them were between the ages of 25 to 30
years. Just 3% (n = 2) students were within the age range of 30 and above. is
shows that the majority of these current student participants were between the ages
of 20-24 years.

Table 1: Gender and Course Specialization of Participants
Gender
Students
Current students
Past students
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Specialization

Male

Female

Business
Studies

Computer
Technology

Administrative
Management

14

46

46

8

6

1

12

11

2

0
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Past students. Only 8% (n = 1) of the past student participants were between
the ages of 20–25 years. It is also seen that 62% (n = 8) of these participants were
between the ages of 26–30 years and 15% (n = 2) were between the ages of 31–35
years. ere were only 15% (n = 2) whose ages were 35 and above. It is noted that
the majority of these past students were between the ages of 26–30 years.

Module Experience
The current student participants did the entrepreneurship education module. It
also indicated that only 15% (n = 2) of the past student participant did the entrepreneurship education module as this module was not a part of the program of
study at the time when they did this program. See Table 2.
Table 2: Students Who Did the Entrepreneurship Education/Skills Module
Category

Yes

No

Current Students

60

0

Past Students

2

11

Business and Computer Studies Lecturers
Of the seven lecturers who participated in the research, three or 43% were males
whereas four or 57% were females. It was also noted that all the lecturers taught or
lectured in the business studies specialization, four or 57% taught in the computer
technology specialization as well, whilst three or 43% of them taught or lectured
in all three specialization. Analysis revealed that two or 29% lecturers have been a
business and computer studies lecturer for less than or equal to six years and the
other five or 71% have been a business and computer studies lecturer for greater
than or equal to six years.
Of the lecturers, 14% (n = 1) lecturer age ranged between 30–40 years, 43%
(n = 2) had ages between 41–50 years whereas the other 43% (n = 3) lecturers had
ages between 50 years and above.
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Results
The research findings had a number of revelations. The nonnormal data was subjected to chi-square tests as to determine potential associations. Patterns and themes
were identified and determined for the qualitative portion of the data. The testing
of hypothesis one, indicated that the development of an entrepreneurial mindset
in the university students of the business and computer studies program and their
ability to improve their levels of employment are not independent but are statistically related. An association emerged as χ2 (9, N = 57) = 18.423, p = 0.031. For
hypothesis two, the test indicated that obtaining entrepreneurial education/skills
and the students’ readiness for an entrepreneurial career are not independent
but are statistically related. An association emerged as χ2 (9, N = 59) = 26.371,
p = 0.002. Also, the testing of hypothesis three indicated that the development of
an entrepreneurial mindset in the university students of the business and computer
studies program and their ability to contribute to the national developmental goal
of being empowered to achieve their fullest potential are not independent but are
statistically related. An association emerged as χ2 (9, N = 56) = 25.442, p = 0.03.
The qualitative aspect of the research revealed patterns and themes that for the
most part supported the results of the hypotheses tests.

Discussion
Research Question One: There is a positive relationship between the development
of an entrepreneurial mindset in the university students of the business and computer studies program and their ability to improve their levels of employment. Justification for this is seen in the results of the testing of hypotheses one, which
indicated that the development of an entrepreneurial mindset in the university students of the business and computer studies program and their ability to improve
their levels of employment are not independent but are statistically related. In fact
the test revealed strong evidence of a relationship. Dana (2001) supported the fact
that increased wealth, improved levels of employment and economic growth are
all associated with entrepreneurship.
e qualitative data had positive themes which indicated that the development
of the entrepreneurial mindset encouraged more creative and innovative thinking
that will not only aid as an employee but has stimulated greater interest to become
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an entrepreneur. is positive theme was not supported by all the past students
who posited a negative theme indicating that they did not have challenges finding
employment even though the entrepreneurship education/skill module was not a
part of their program of study.
Research Question 2: As the students understand the concepts of entrepreneurship through the development of an entrepreneurial mind there is change in their
orientation that stimulate interest in entrepreneurial activities which cause improvement in the levels of employment. e testing of hypothesis two supports this
analysis. For hypothesis two, the test indicated that obtaining entrepreneurial education/skills and the students’ readiness for an entrepreneurial career are not independent but are statistically related. In support of this theme Scarborough (2012)
made an observation that over the past several decades, because of the keen interests
by students in entrepreneurship, a record number of entrepreneurial businesses
have been launched. He pointed out that these youth are making becoming an
entrepreneur their career choice. Qualitative data revealed comments from some
current students who indicated that as a result of the entrepreneurial education/
skills module they will always have work, whether as an employee or an employer
and will be able to provide work for others. ere was a high level of stimulation
to become entrepreneurs. e lack of initial capital was mentioned as a drawback.
So, from the literature and the findings of the study, it can be seen that if these
university students in the business and computer studies program acquired entrepreneurship education/skills they would have more readiness for an entrepreneurial
career, thereby increasing their level of employment. Winkel et al. (2013) and Henderson and Robertson (1999) made repeated references to the economic and
national benefits of entrepreneurship and advised that young adults look to career
in this area, which is bound to help solve unemployment issues.
Research Question 3: e development of an entrepreneurial mindset in the
university students of the business and computer studies program play a vital role
in satisfying the national development goal of being empowered to achieve their
fullest potential. e qualitative data indicated that not only are these university
students equipped with the necessary tools to start their own business but as business education teachers they will be able to guide other young people in the development of entrepreneurial skills. Overall these students felt empowered to achieve
their fullest potential having done this model. ere is justification in the result of
hypothesis three which indicated that the development of an entrepreneurial mindset in the university students of the business and computer studies program and
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their ability to contribute to the national developmental goal of being empowered
to achieve their fullest potential are not independent but are statistically related.
is evidence of a strong relationship along with the tremendous role of development of an entrepreneurial mindset, finds support from Henderson and Robertson (1999). ey purported that there is a host of uncertainty in the future
concerning being employed and managing an individual’s finances, if an individual
is nearing a pensionable age or just starting a professional work life. is they
believe will cause the youth to undergo swings between being employed, self
employed and unemployed. Within this context Henderson and Robertson (1999)
advocated that entrepreneurship is necessary for a country’s economic development
and therefore there should be stimulation of interest in the youth to consider entrepreneurship as a profession.
Research Question 4: e qualitative data revealed no diﬀerence in the views
about entrepreneurial education among university students in the diﬀerent areas
of specialization in the business and computer studies program. All the students
interviewed saw themselves as being more empowered to achieve their fullest potential having had this entrepreneurial mindset developmental exposure. e students
across specializations indicated that the development of the entrepreneurial mindset
encouraged more creative and innovative thinking that will not only aid as an
employee but has stimulated greater interest to become an entrepreneur. e lack
of initial capital outlay was the one thing that a number of the students identified
as a key factor that would inhibit them starting their own business. Hypotheses
one, two and three tests results echoed a consistent theme of strong evidence of
statistical relationship between the development of an entrepreneurial mindset in
the university students of the business and computer studies program and their
ability to improve their levels of employment and contribution to the national
development goal.
ese students’ consistent views are supported by the literature. Winkel et al.
(2013) emphasized that entrepreneurship is now viewed positively by society as a
means for increasing employment and aiding in national development. e literature indicated that the downsizing and reengineering of a number of large companies have paved the way for the increase in entrepreneurial thinking (Zimmerer et
al., 2008). is has ushered in a new thinking about entrepreneurship among a
number of individuals especially young adults (Zimmerer et al., 2008; Henderson
& Robertson, 1999).
Research Question 5: ese past students posited a negative theme indicating
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that more than half of them did not have challenges finding employment even
though the entrepreneurship education/skill module was not a part of their program of study. is finding seems to defy the literature that indicates that entrepreneurship aids unemployment and increases economic activity (Dana, 2001;
Winkel et al., 2013). e rationale for their lack of challenges was justified by some
of these participants’ expressions that indicate that even though their program of
study did not have the entrepreneurship education/skill module; other aspects of
the program introduced them to some relevant entrepreneurial skills. is seem
not therefore to defy in totality the result of testing hypothesis one which indicated
that the development of an entrepreneurial mindset in the university students of
the business and computer studies program and their ability to improve their levels
of employment are not independent but are statistically related.
Research Question 6: e qualitative aspect of the research revealed patterns
and themes that in some ways support the results of the hypotheses tests. ese
themes were both positive and negative in nature. e positive themes indicated
that the development of the entrepreneurial mindset encouraged more creative and
innovative thinking that will not only aid as an employee but has stimulated greater
interest to become an entrepreneur. All the students interviewed saw themselves as
being more empowered to achieve their fullest potential having had this entrepreneurial mindset developmental exposure. e lecturers expressed similar sentiments
but cautioned that there is need for a supportive economic environment to facilitate
the process. ese positive themes find support in literature and coincide with the
quantitative results. Zimmerer et al. (2008) pointed out that the youths are pace
setters in new business start ups. ey expressed that these youths are dissatisfied
with what is happening in companies in the USA and want to control their future;
accordingly, they are choosing entrepreneurial careers.
e past students posited a negative theme indicating that more than half of
them did not have challenges finding employment even though the entrepreneurship education/skill module was not a part of their program of study. is finding
seems to defy the literature that indicates that entrepreneurship aids unemployment
and increases economic activity (Dana, 2001: Winkel et al., 2013). It was however
pointed out that other aspects of the program introduced to these students some
relevant entrepreneurial skills. Ndedi (2013) expressed strongly that entrepreneurship education is vital in responding to a country’s challenges regarding employment, growth of its economy, and the provision of jobs. ese findings and
literature are aligned with the strong evidence of statistical relationship between
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the development of an entrepreneurial mindset in the university students of the
business and computer studies program and their ability to improve their levels of
employment and contribution to the national development goal from the results
of testing hypotheses one, two, and three.

Emergent Themes
The qualitative aspect of the research revealed patterns and themes that in some
ways support the results of the hypotheses tests. The positive themes indicated that
the development of the entrepreneurial mindset encouraged more creative and
innovative thinking that will not only aid as an employee – but also has stimulated
greater interest to become an entrepreneur. It was noted that one student has since
started his own business because of the entrepreneurship education. All the students
interviewed saw themselves as being more empowered to achieve their fullest potential having had this entrepreneurial mindset developmental exposure. The lack of
initial capital outlay was the one thing that a number of the students identified as
a key factor that would inhibit them starting their own business.
Whereas, 71% (n = 5) of the lecturers believed that the entrepreneurial skills
gained in the university can aid in empowering the business and computer studies
to achieve their fullest potential, there was caution that there is need for a supportive
economic environment to facilitate the process. Additionally, 57% (n = 4) of these
lecturers believed that the lack of entrepreneurial skills contributed to students’
unemployed status. However, they pointed out that there were other contributing
factors to this problem such as not enough jobs in the secondary school system,
and not enough jobs in industry. It was also noted that many of the lecturers were
not familiar with the detailed components of the entrepreneurship module as it
was administered from outside the faculty.
e literature also touched upon the emergent themes. Addressing the concept
of the entrepreneurship mindset, Matheson (2013) stated that “now as never before,
familiar challenges require bold, novel approaches” (para. 2). Anonymous (2006)
indicated that “some 78 per cent of young people see business as cool, but policymakers at all levels in Europe must improve conditions to encourage people to set
up their own businesses – from greater training to more favourable tax incentives”
(para. 1).
Only 15% (n = 2) of the past students believed that the lack of entrepreneurial
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education/skills could have contributed to the challenge of not finding employment
initially after leaving university. is challenge of these minority past students finds
support in the comments of Heinonen (2007) who purported that there is a change
in the types of employment which calls for “a new set of skills-namely entrepreneurial skills, creativity and flexibility” (para. 1). He expressed that greater education
is needed to meet the needs of this entrepreneurial thrust.

Conclusions and Recommendations
Based on the findings, the following recommendations have been made. These recommendations are all aimed at improving the development of an entrepreneurial
mindset in the university’s business and computer studies students.
It is recommended that the faculty ensure that the business and computer studies
students continue to do this entrepreneurship education/skills module as a part of
their course of study. is recommendation is against the research findings of a
strong relationship between the development of an entrepreneurial mindset in these
university students and their ability to improve their levels of employment. e
recommendation also comes against research finding that the development of an
entrepreneurial mindset in the university students of the business and computer
studies program and their ability to contribute to the national developmental goal
of being empowered to achieve their fullest potential are not independent but are
strongly statistically related.
It is recommended that there be an examination of the structures of the entrepreneurship education/skills module to ensure that it is properly integrated into
the curriculum of the students taking the module. Support for this recommendation is gathered from Henry and Treanor (2010) who opined that even though
there has been a greater emphasis on “entrepreneurship education” amid university
students; there is concern that the level of integration of this education in the students’ program of study is inadequate to enable them to properly appreciate the
relevance of entrepreneurship in enhancing their careers (para. 1). e suggestion
for proper or better integration could mean having components of the module
being taught over the duration of the students program of study, that is four years
or introducing the module earlier in the program than how it is now done. In this
way students would be given adequate time to get a better appreciation of the
relevance and usefulness of this entrepreneurship module to their chosen career.
It is also recommended that the university lobby with the government and other
26
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private sector organizations to establish partnership with universities to provide
initial funding for students/past students entrepreneurial ventures. is recommendation is made based on the research findings that indicate the even though students showed readiness to launch out as entrepreneurs they were inhibited by the
severe lack of initial capital that was vital to start their entrepreneurial activities.
is recommendation is coupled with the need for the government to facilitate a
supportive economic environment to facilitate the process of university graduates
becoming entrepreneurs. is could be achieved through the university’s appeal
and lobby with the Ministry of Education and the Ministry of Industry, Investment
and Commerce. is is against the lecturers’ concern for a more supportive economic environment given the fact that most of these lecturers believed that the
entrepreneurial skills gained in the university can aid in empowering the business
and computer studies students to achieve their fullest potential. e tremendous
benefits to be gained from entrepreneurship cannot be over emphasized. Winkel
et al. (2013) highlighted that entrepreneurship is now viewed positively by society
as a means for increasing employment and aiding in national development. As part
of this supportive economic environment the government could provide subsidies
for university students pursuing any form of entrepreneurship education. is is
supported by Heinonen (2007) who purported that there is a change in the types
of employment which calls for “a new set of skills – namely entrepreneurial skills,
creativity and flexibility” (para. 1). He expressed that greater education is necessary
for this entrepreneurial thrust. Anonymous (2006) further added that a large majority of youth like the idea of business but there was caution for persons who make
policies, to implement strategies and set the stage for the youth to gravitate towards
entrepreneurship – which include more education to better fiscal policies.
As the research findings indicate that the lecturers in the faculty were not all
fully aware of the detailed components of the entrepreneurship education/skills
module, it is recommended that this status be improved. Even though this module
is administered outside the faculty it is still necessary for these lecturers to know
and understand its components because of its tremendous impact on the students.
e lecturers in business and computers studies understanding of the module could
enhance the students’ understanding of entrepreneurship by applying diﬀerent
aspects to the other courses/modules taught to the students. is would also
enhance the students’ performance in the special topics in business education module for which the students have to demonstrate a thorough understanding of an
entrepreneurial venture.
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Abstract
For decades educators have suspected and observed that students have diﬀerent ways
of learning. In the context of nursing education, understanding the concept of learning styles was essential to improve the quality of care through assimilation of knowledge (Avillion, 2009). is study will be a significant endeavour in determining if
there is a diﬀerence in students learning styles and what is the dominant style of
learning. e purpose of this study was to examine the learning style preference of
undergraduate nursing students employing a descriptive survey design, using quantitative methods. e VARK© learning style questionnaire, which assessed Visual,
Auditory, Reading/Writing and Kinesthetic styles was used to collect data (Fleming,
2001–2011). A convenience sample was applied. e sample population consisted of
135 Year 1 BScN students at the University School of Nursing, Mona, Jamaica
(UWISON). A response rate of 88.9% (120) was achieved. Variations of fifteen (15)
learning style preference were identified in the Year I BScN students, ranging from
unimodal such as; Visual, Auditory, Reading/Writing, Kinesthetic, and multi-modal
which consisted of combinations of the unimodal which are referred to as bimodal,
trimodal and quadmodal. e results showed majority (69%) of the students had a
preference for a single mode of information presentation, which reflected the most
dominant style. Of that number 29% exhibited a fondness for obtaining information
from written expressions; these students were branded as Reading/Writing. In the
same way 27% chose getting information by verbal communication, as these individual were avid listeners and was hence branded as Auditory. Similarly 24% of the
Corresponding author: Racquel Burton Edwards: edwards_burton@yahoo.com

Vol 9, 2016

29

JOURNAL

OF

A RTS S C IEN C E

AND

TECHNOLOGY

students had a preference for viewing content and was branded as Visual. Only 20%
were branded as Kinesthetic as they had to undergo practical sessions to learn. e
next major preference was varied bimodal combinations (25%), followed by trimodal
combinations at (5%). Of minute result is quadmodal preference (1%). Knowledge
of the students’ varied learning style preference can help both teachers and students
to make the educational practice more satisfying and productive, allowing the exploration of diﬀerent learning opportunities.

Keywords: Learning Styles, Preference, Student Nurse

Introduction
Learning style is viewed as an important factor in the acquisition and processing
of Information during the teaching-learning process. The concept of learning styles
was applied by nurse educators, as they attempted to enhance the learning experience, and therefore nurse educators employed several methodologies to accommodate every style of learning (Avillion, 2009). Establishing the students’ point of
view was to serve as a foundation to address the strengthening of the teachinglearning process.
In the context of nursing education, understanding the concept of learning styles
was essential to improve the quality of care through assimilation of knowledge
(Avillion, 2009). Literature suggested that every individual had a preferred way of
receiving and exchanging thoughts and abilities, this was considered to be their
way of learning. Acquiring these preferences was as a result of several factors such
as “culture, previous experience in learning, gender, subject being studied and individual expectations” (Georgian College, 2013).
Educators possess experience to identify diﬃculties or circumstances that must
be amended to enhance student learning. Recognizing these problems necessitates
utilizing research to eﬀect change and improve learning (Cutolo & Rochford, 2007;
Georgian College, 2013).
e purpose of this study was to examine the learning style preference of undergraduate nursing students employing a descriptive design, using quantitative methods. e VARK© learning style questionnaire, which assessed Visual, Auditory,
Reading/Writing and Kinesthetic styles was used to collect data (Fleming, 20012011). e sample was selected from the Year 1 BScN student population at the
University School of Nursing, Mona, Jamaica (UWISON).
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Knowledge of their style of learning was to assist in academic advice and guidance to utilize the style in the new learning environment. e study was guided by
the work of Kolb on learning style and experiential learning theory. is encourages
learner-centered methods to develop knowledge producing flexible outcome (Kolb
& Kolb, 2005).
Search of the literature on learning styles preference covered: undergraduate
nursing students and staﬀ nurses, diﬀerences in learning style, the influence of gender and ethnicity on learning style preference and it’s relation to academic performance. Majority of studies were conducted in Iran, Europe, North America and
Egypt; no published study on this area originating in Latin America or the
Caribbean was found. erefore, before nurse educators were able to consider integrating students learning styles and teaching-learning methodologies, exploring
whether any diﬀerence in learning style existed and what were the dominant styles
was primarily important. e literature supported the need for this study with
the view of identifying the learning style preference of the Year1 BScN nursing
students.
e objectives of the study were:
1)
2)

To explore the learning style preference of Year1 BScN students at
UWISON.
To explore whether there is any predominant learning style in the student
population.

Research Methodology
A classic descriptive survey design was utilized using quantitative methods, to
obtain more information about the learning style preference of undergraduate nursing students (Burns & Grove, 2009). In this research, the variables described were
learning style preferences, and the demographic variables such as age and gender.
e study was conducted at the UWI School of Nursing, Mona (UWISON),
one of the largest schools of nursing in Jamaica providing undergraduate and post
graduate nursing studies. e BScN is a 4 year programme. e target population
was the Year I BScN students. e average enrolment for this population at UWISON was approximately 135 (L. omas, personal communication, October 30,
2013).
Mohamed, Anas and Helal (2012) study to examine the “Learning Styles of
Vol 9, 2016
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Community Health Nursing Students” showed a prevalence or occurrence of the
variable auditory learning to be 83.5 %. Using this estimate, a confidence interval
of 95 % and a 5 % margin of error the sample size calculated was 211.
The formula used was z 2*(p)* (1-p)
C2 Z=1.96, p=0.835, C=0.05, estimated N= 135
1.962*0.835*(1-0.835)
0.052
=3.8416*0.835*0.165/ 0.0025= 0.529/0.0025=211
However since the sample size (n) was less than 600 then further adjustment
was made using the formula: n= 211
1+ (210/135)
n =211/1.555
n =135.69
n=136
To include a non-response rate a further 10 % of the sample was added, therefore
136 x 110/ 100 = 149.6, so sample size (n) was 150 students (Kadam & Bhalero,
2010; Polit & Beck 2012). erefore, the total population of 135 year 1 BScN students was recruited as subjects for the study.
Based on the estimated sample size 150 subjects was needed. However, the Year
I BScN group consisted of 135 students. erefore a convenience sample was utilized. e inclusion criteria were students enrolled full-time in Year I of the BScN
programme at UWISON, 18 years of age or older, who were willing to take part
in the study. e exclusion criteria were students on sick or leave or absent, those
below age 18 years and students who were unwilling to participate in the study
(Wood & Ross-Kerr, 2011).
e VARK (Visual, Auditory, Reading/Writing and Kinesthetic) questionnaire,
developed by Neil Fleming (©Fleming, 2001-2011) was used to collect data from
students. e VARK questionnaire consisted of 16 closed ended questions with a
four (4) choice answer option. e questionnaire asked the participants to select
one or more choices as applicable to the questions. It was available online, but for
this study pen and paper method was used. e questionnaire took 15–20 minutes
to complete (see Appendix I).
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e content validity and face validity of the VARK© questionnaire was
appraised through a systematic review of the literature and a review by student
nurses regarding clarity.
On the other hand, the reliability referred to how the tool consistently measured
its variables (Wood & Ross-Kerr, 2011). In a study conducted in North America
the internal consistency of the VARK© questionnaire was through the cronbach
alpha, for each variable preference was .85, .82, .84 and .77 which is considered
acceptable (Leite, Svinicki & Shi 2010).
e internal consistency of the VARK© questionnaire in the present population
was recognized through calculation (SPSS 21) of the cronbach’s alpha which was
0.927 and considered high/ excellent.
Permission was sought from the instrument developer to utilize the tool (see
Appendix II). Two (2) demographic questions, gender and age was included as in
some of the studies examined in the literature search. ese elements were added
to assist in description of the population. Approval to conduct the study was sought
from the University of the West Indies Ethics Committee of the Faculty of Medical
Sciences (UHWI/UWI/FMS) (see Appendix IV) and the University School of
Nursing, Mona Jamaica (UWISON) (see Appendix V). Once written permission
was granted, the researcher contacted the class coordinator and asked for the most
convenient time to meet the students and same was observed. e researcher met
with the Year 1 group students at a mutually convenient date and time at UWISON
in the classroom at break time.
e purpose of the study was expressed to the student nurses who took part,
making it clear that participation was voluntary and anonymous; emphasizing confidentiality and that it was to be used to assist in exploring whether there were any
diﬀerences in students learning styles. ose who took part signed an informed
consent (See appendix III). After the informed consent was completed, participants
received a questionnaire, they were asked not to write their names on the questionnaires to ensure anonymity and confidentiality. Participants were asked to complete
the questionnaire and leave on a desk in the class face down. After all the completed
questionnaires were returned, they were placed in a sealed envelope. Data was
securely kept by the principal investigator in a locked cabinet at UWISON where
only the researcher had access it for data analysis.
Approval to conduct this study was sought through the UHWI/UWI/FMS (see
Appendix IV). After ethical approval was granted, a letter seeking permission to
conduct the study at e UWI School of Nursing, Mona was sought and granted
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from the Head and Director of the School (see Appendix V). Four ethical principles
were used to guide the study. e principles of respect for persons, beneficence and
justice, right to voluntary participation and the right to informed consent was
demonstrated (Belmont Report as cited in OHRP, 2011).
In maintaining these principles meeting of the year 1 BScN group, signing of
consent and data collection was done at a mutually agreed time specifically break
period in a classroom at UWISON. e study population was informed of the
minimal risk associated with participating in the study; an informed consent
was signed (see Appendix III). ere was no penalty of any kind for those students
who refused to participate and those who decided to withdraw at any time from
the study. Anonymity and confidentiality was preserved by assigning a number to
each participant rather than names and participants were selected only because they
met the inclusion criteria. Reassurance was given that the ethics committee
guidelines will be followed as per protocol (Burns & Grove, 2009; Wood &
Ross-Kerr, 2011).
Data were analyzed using the Statistical Package for Social Sciences (SPSS 21.0).
e VARK© score was calculated by coding the responses from 1 to 15. A further
recoding of VARK© score was calculated: those with single mode preference with
a value ranging from 1 to 4, those with bimodal 5 to 10, trimodal 11 to 14 and
quadmodal 15. e responses were further recoded to unimodal with a value 1,
bimodal 2, trimodal 3 and quadmodal 4. A composite VARK© total was generated
to determine the variation in learning style preference using descriptive statistics
such as means, standard deviation and skewness (Burns & Grove, 2009).
Other descriptive statistic was used, such as frequency and percentage of persons
with the variables, Visual, Auditory, Reading/Writing and Kinesthetic learning
styles preference. Data were summarized in frequency tables, bar and pie charts to
express percentages and quantities in charts (Wood & Ross-Kerr, 2011).

Results
Of the 135 questionnaires only 120 were completed giving a response rate 88.9%.
The majority of respondents were females (97.5%). The population was grouped
by age with a majority of 96.7% in the 18–26 years old category (see Table 1).
e calculated cronbach alpha in the present population was 0.927 which was
high. e VARK score was calculated by coding the responses as followed: those
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Table 1: Demographic Data (N=120)
Variables

N

%

3

2.5

117

97.5

18–26

116

96.7

27–33

2

1.7

34–41

1

0.8

42–50

1

0.8

Gender
Male
Female
Age Group (years)

with single mode preference with a value ranging from 1 to 4, those with bimodal
5 to 10, trimodal 11 to 14 and quadmodal 15. e composite scores of the 16
items ranged from 26 to 147 from a possible maximum of 240. e mean was
66.42 ±31.69. e distribution curve was slightly positively skewed (0.762). Based
on the means and standard deviations there was a wide variation in the student
answer options.

Objective 1: To explore the learning style preference
of Year1 BScN students
Figure 1 illustrated the variations of the learning style preference of the Year 1 BScN
students. Of the 120 students several variations of (15) learning style preference
were identified, namely unimodal with the dominant Reading/Writing (20%) and
the least Kinesthetic (14%). Of those who selected bimodal combinations Auditory/Reading (5%) and Visual/Reading (5%) were equally the predominant preference. Of those who selected trimodal combinations Auditory/Reading/Visual
(2%) was the dominant mode identified. A few also utilized all four single modes
combined; Visual/Auditory/ Reading/Writing and Kinesthetic (1%). The largest
selections were unimodal followed by bimodal (see Figure 1).

Vol 9, 2016

35

JOURNAL

OF

A RTS S C IEN C E

AND

TECHNOLOGY

Figure 1. Variation of learning style preference among Year 1 BScN students

Objective 2: To explore whether there is any predominant
learning style among Year 1 BScN students
Among the study sample findings showed a 69% preference towards a unimodal
learning style, followed by bimodal combinations 25% (see Figure 2).

Figure 2. Learning Styles among Year I BScN students
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Of those who preferred unimode styles of learning Reading/Writing (29%) was
the prime approach, followed by Auditory (27%). Minimal diﬀerence noted, 24%
was Visual and the remaining 20% was Kinesthetic (see Figure 3).

Figure 3. Unimodal Learning Styles among Year I BScN students

Of the Year1 BScN students who had a preference for two styles the greatest
proportion was Auditory/Reading 20%, followed by 18% for both Auditory/Kinesthetic and Visual/ Reading, of not much diﬀerence is Auditory/Visual at 17%, least
was Reading/ Kinesthetic at 12% ( see Figure 4).

Figure 4. Bimodal Learning Styles among Year I BScN students
Vol 9, 2016
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ose who preferred three modes had marginal diﬀerences with Visual/Reading/
Kinesthetic being the most dominant (see Figure 5).

Figure 5. Trimodal Learning Styles among Year I BScN students

Of those who preferred multimodal learning styles, 1% of the students chose all
four styles of learning together (see Figure 2).

Discussion
The study sought to explore the learning style preference of Year1 BScN students
at UWISON and to explore whether there were any predominant learning styles
in the student population. Of the participants the majority of the students showed
preference for Reading/Writing (29%) (see Figure 3). The dominant age group was
18-26 years and consisted of 97.5 % females (see Table 1). Based on the means and
standard deviations there was a wide variation in the student answer options.
e findings showed majority (69%) of the students had a preference for a single
mode of information presentation. is was significant and reflected the most dominant style among the Year 1 BScN students. Of that number 29% exhibited a
fondness for obtaining information from written expressions; these students were
branded as Reading/Writing students since they utilized writing and reading as
their first choice in getting information (Coﬃeld, Moseley, Hall & Ecclestone,
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2004; Sidhu, 2014). In the same way 27% chose getting information by verbal
communication, as these individual were avid listeners and was hence branded as
Auditory. ey preferred information through lectures, discussions and talking
through ideas. Similarly 24% of the students had a preference for viewing content
and was branded as Visual. ey worked easily with symbols and desired information to appear in the form of charts, graphs, flow diagrams. Only 20% were branded
as Kinesthetic, as they had to undergo practice to learn. ey preferred imitation
or simulations, case studies, and role play or acting to help them to comprehend
concepts (Baykan & Nacar, 2007; Shah, Ahmed, Shenoy, & Srikant, 2013; Sidhu,
2014).
Recognizing the learners’ style of gaining and processing information is viewed
as a helpful skill in the communication and transfer of knowledge. e results of
the present study merged this concept to assist in integrating teaching practices
and students learning styles in the transfer of knowledge. Awareness of the students’
style of learning was to assist instructors detect and resolve learning diﬃculties,
thus aiding their students to develop into more successful individuals (Lujan &
DiCarlo, 2005; Shah, Ahmed, Shenoy, & Srikant, 2013). Nearly everyone was able
to learn successfully if the instructors oﬀered a combination of Visual, Auditory,
Reading/Writing and Kinesthetic actions (Shah, Patel, Diwan & Metha, 2012).
Nevertheless, majority of the students (69%) preferred a single mode so intensely
that they may have diﬃculties understanding the topic except particular measures
were utilized to put it forward in their preference mode (Coﬃeld, Moseley, Hall
& Ecclestone, 2004; Sidhu, 2014).
In the present study, 31% of the students exhibited an inclination to a mixture
of modalities, signifying that they made use of a blend of learning styles when discovering information. ese results were similar to other reports that had employed
the VARK questionnaire, according to Shah, Patel, Diwan and Metha, (2012), in
a study to identify the preferred learning style of medical students, results revealed
that majority of the students exhibited a multimodal preference. Multimodal students had a preference for information to be delivered in a variety of style. To
accomplish significant learning, these students had to speak or discuss subject content, put it in writing and connect it to past events to enhance comprehension
(Isman, Gulpinar, Kurtel, Alican, &Yegen, 2003; Lujan & DiCarlo, 2006; Sidhu,
2014).
Literature suggested that students acquired greater knowledge through dynamic
and versatile learning approaches, because these reached all types of learners.
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Vibrant and interactive learning approaches promoted critical thinking and consequently improved problem-solving and decision-making (Lujan & DiCarlo,
2005). Dynamic learning approaches can be applied in all size classes as followed;
peer to peer/ teacher discussions, debates, cooperative/ group learning sessions,
games, role play, simulations and models. Activities such as these promoted working
in groups and encouraged an increased level of interest and motivation which was
very useful for nursing students, who commonly utilized team approach in executing care (Baykan & Nacar, 2007; Shah, Patel, Diwan & Metha, 2012).

Conclusion
In conclusion, fifteen (15) variations in the learning styles preference were identified
in the Year I BScN students, ranging from, Visual, Auditory, Reading/Writing,
Kinesthetic, bimodal, trimodal and quadmodal. Consequently there was a predominant learning style, majority of the study sample was unimodal with a preference
for Reading/Writing. A factual and significant difference in learning styles does
exist, which should send an important notice to faculty. The platform or foundation
has now been set, whereby exploration can be done to determine the effect of learning styles on students’ outcome. The faculty may need to prepare for classes by utilizing varied teaching methods adapted to the learners’ preference/ need. The results
of this study implied that with the variations in the learning styles identified, the
possibility exist that diversity of educational strategies, can make the educational
practice more satisfying and productive (Baykan & Nacar, 2007; Shah, Patel,
Diwan & Metha, 2012). Though a dominant style existed other studies had suggested that learning style preference can change as academic difficulties increased
if the student saw the importance of successfully completing the task or course
(Vorhaus, 2010).

Implications for Nursing Education
Though knowledge of learning styles exist and is viewed as important. The challenge of class size and content to be administered in a limited time frame impacted
the value of matching teaching and learning style. Nonetheless preparation of the
content and instructions is also vital, and should be done with a view of adjusting
based on persons learning style (Merril, 2002).
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It is expected that this study will add new knowledge on learning style and its
use in nursing education from a Caribbean perspective. e results may be used to
inform the integration of ascertaining students learning styles, and teaching
methodology to strengthen the teaching-learning process. Results could also be
used as a guide in curriculum planning, ensuring an extensive range of educational
methods are available and utilized in the educational program.

Limitations of the Study
The study was limited to one urban school of nursing using a census to collect
data; therefore the findings were not generalizable to other populations and settings.
Over estimation of the findings may have occurred, as a self-reporting instrument
was the method of data collection (Polit & Beck 2012).

Recommendations for Future Research
The greater portion of the participants in this study was in the age group 18-26
years who recently graduated from the high school system. Literature suggested
that perception of an individual preferred learning style was as a result of several
factors such as culture and previous experience in learning (Georgian College,
2013). Hence it would be helpful to see if the VARK learning style questionnaire
was administered to the Year 1 BScN students again in year 2, 3 and 4, there would
be any difference in the learning styles.
Literature also suggested that there was a link between learning style and academic achievement. erefore, a correlational study, matching the results of VARK
questionnaire at entry and academic achievement for the programme could reveal
an improvement in the students’ academic results, if the students became aware of
their style and utilized it in the teaching-learning process.
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Abstract
A number of developing countries have become world leaders in the export and development of software. ere is an opportunity for other countries to develop their software development sectors. Such countries can learn from the success of other. However,
they must understand their own industrial climate. is paper identifies the characteristics of and the challenges and constraints faced by software development companies in Jamaica. In addition the paper examined the strategies used in successful
software development countries to build their industries. e research involved a mix
of quantitative and qualitative research approaches. e findings reveal a number
of strategies (such as inward, outward, service oriented, quality focused), and common factor (such as government initiatives, national vision, entrepreneurship etc.)
prevalent in the sectors of the successful countries. It is not expected that Jamaica can
perform at the level of the successful countries like India, however strategic steps can
initiate the revitalization of the sector. Finally, recommendations and opportunities
for Jamaica are discussed.
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Introduction
Over the last two decades several developing countries have emerged as leaders in
the production and/or export of software products and services (Arora & Gambardella, 2004; Carmel, 2003; Heeks & Nicholson, 2004; United Nations, 2012).
During the 1990s countries such as India, Ireland and Israel, (referred to as the
3Is), saw double digit growth in software export and production (Arora & Gambardella, 2004). Increased production in countries such as China, Brazil and Russia
were mainly fueled by production for their domestic markets (Arora & Gambardella, 2004). Closer home, since 1997 Costa Rica has seen steady increase in its
software development export figures (Nicholson & Sahay, 2007).
e success of the 3I and others has prompted other developing nations to seriously examine the opportunities available for their software industries (Carmel,
2003; United Nations, 2012). By developing local software industry capacity and
capability developing countries can increase employment, earn government revenue, earn foreign exchange, reduce trade deficit and diversify their economies
(Germany, Federal Ministry for Economic Cooperation and Development, 2011;
United Nations, 2012). However, in order to have an eﬀective software sector development strategy, a thorough understanding of the country’s economic and industrial reality and a clear assessment of available alternatives are necessary (United
Nations, 2012). Such an assessment can begin by carefully examining the
approaches used by the successful countries.
Gartner reports global spending on information technology (IT) for 2015 was
2.6 trillion US dollars (Gartner, 2015). Over the past few years about one third of
the total global spending on IT was spent on enterprise software alone, this includes
software development (Gartner, 2013). is sector provides an enticing opportunity
for developing countries because it has fairly low capital entry requirements yet a
high value and high growth outlook (Germany, Federal Ministry for Economic
Cooperation and Development, 2011; United Nations, 2012). Could this sub-sector provide foreign exchange earning for Jamaica? How and what have other countries done in this respect? What are the prospects for Jamaica?
According to a World Bank (2011) analysis Jamaica can increase growth by making changes that improve productivity and competitiveness in the business environment. ese changes should be made in areas where Jamaica has a comparative
advantage as well as in emerging areas (World Bank, 2011). Over the last four
decades Jamaica has had low annual growth rate of its economy (Henry, 2016;
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Planning Institute of Jamaica, 2011). e country has debt of approximately 125%
GDP. e World Bank (2011) recommends that in the medium term the government and private sector of Jamaica pursue emerging opportunities in the global
market. e United Nation (2012) articulates that there is capacity for developing
countries to take advantage of the available opportunities and develop their software
sectors. e process of expanding and/or developing the Jamaican software sector
can be enhanced by learning from the experiences of those who have had success
in these areas. is leads us to the question of how are some developing countries
able to have successful software development industries?

Research Objectives
The objectives of this research are to identify the characteristics the software development companies in Jamaica, to identify challenges and constraints being faced
by companies in the sector and to identify specific strategies used by countries with
successful software development industries. The questions that are addressed by
this study are:
1.
2.
3.

What are the characteristics of the software development companies in
Jamaica?
What are the challenges being faced by companies in the Jamaican software
development sub-sector?
What are the patterns in the software industry growth strategies of countries,
(namely Brazil, India, Ireland, and Israel), with successful software development sectors?

Jamaica’s Information and Communication Technology Sector
The Jamaican telecommunication landscape was liberalized in 2000, since that
time the Information and Communication Technology (ICT) sector has had large
foreign direct investment (FDI) (Inter-American Development Bank, 2014), particularly in telecommunications. According to Inter-American Development Bank
(IDB) (2014), the sector is mainly comprised of foreign companies involved in
telecommunications and business process outsourcing as well as a small number
of local software development companies.
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The Role and Nature of Small Businesses in the Software
Development Industry
All the companies carrying out the same business or producing the same product
or service make up an industry within the confines of a country. Industries are
comprised of companies of various sizes. The flourishing and increase in the number of enterprise (companies) in an industry can contribute to income generation
and diversification in an economy (United Nations, 2010). Small and medium size
enterprises are those that employ 5–25 persons (United Nations, 2010). The software development industry in the 3I and Brazil are largely made up of small to
medium sized enterprise (SME) or businesses. In Brazil for instance 94% of the
companies in the software development industry are SME (Moreno & Pinheiro,
2010). According to United Nation (2012), the IT sector of most developing countries is dominated by small to medium sized enterprise. A good understanding of
the characteristics and challenges of the enterprises in a sector can aid in the policies
and initiatives developed for the sector (United Nation, 2010).
In Jamaica the provision of software product and services by IT companies began
in the 1960’s (ICT Task Force, 2009). At the time the companies operating in the
sector were largely multinationals subsidiaries (ICT Task Force, 2009). While the
current landscape still include oﬃces of multinational corporations, it also now
includes local companies. Together they oﬀer a wide range of networking, hardware,
software and consultancy products and services to the private and public sectors
(ICT Task Force, 2009). According to ICT Task Force (2009), only a few companies in the sector do a large about of software development sales.

Challenges Faced by Jamaican Software Development Companies
Chevers (2014) discussed the challenges of IT companies in developing countries
like Jamaica, in the context of software process improvement (SPI) i.e. improving
the way in which software is produced. He advocated the urgent need to address
the challenge of producing quality software in developing countries since such companies are less able to absorb the costs associated with defects. These companies
have limited financial, human and infrastructural resources (Chevers, 2014). Other
constraints mentioned by Chevers (2014) are the lack of technical experts due to
migration, general lack of IT specialists, clients over-dependence on imported IT
48
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products and services, centralized organizational structure, and cultural problems
such as resistance to change and low productivity.
Lawton (2010) on the other hand highlighted the need to boost the development
of information technology-based companies and mentioned some of the challenges
faced by such companies. ese challenges include (Lawton, 2010):
•
•
•
•

Lack of capital
Lack of appropriately skilled workers
Inability to retain workers
The impression that small countries cannot yield high valued technology.

In a case assessment (Wynn, Whitley, Myers, & DeGross, 2003) of an outsourcing (near-shore) software development company, operating in Jamaica, some of the
disadvantages or challenges experienced by the company were identified. ese
challenges included (Wynn et al., 2003):
•
•
•
•

Shortage of qualified staff
Government bureaucracy
Conflict of interest among partners and
Negative view of the Caribbean as a high-tech place for doing business.

It is interesting to note that both Lawton (2010) and Wynn et al (2003) identified similar problems although there is a seven-year gap between these publications.
Of significance is the scarcity of skilled human resource mentioned by all three
sources.

Software Industry Success Factors and Patterns
Heek et al. (Heeks 1999; Heeks & Nicholson 2002; 2004) identified success factors
of countries with successful software development industries these include enterprise tactics, national strategy and national vision. Enterprise tactics are those strategies at the company level such as formal and informal synergies (networking).
Heeks (1999) claimed that company level strategies are insufficient to create success
in software development industries, since companies face challenges that they cannot address by themselves. Heeks (1999) postulated that an authority above the
companies must also be involved in the development of the industry. These higher
authorities refer to government intervention and policies, for example America’s
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IT industry was developed using government money. This type of higher authority
involvement, with government as partner and promoter in the industrial development process, is clearly seen in the successful countries. National Vision, involves
planning, applying and sustaining the strategies to materialize the vision. For example, India’s national vision on software, which took over thirty years to materialize.
According to Heeks et al. (Heeks 1999, Heeks & Nicholson 2002; 2004) some
of the other enterprise success tactics are:
•
•
•
•
•
•

Recognizing markets with high and sustained demand and growth.
Innovation in cost and service
Good marketing
Access to investment and working capital
Access to skills in programming, analysis and management
Access to appropriate information technology

Of note is the strong relationship between members of the countries’ diasporas
and the software industries. In fact the Indian, Irish and Israeli diasporas in the US
have been fundamental to the external networking of these industries (Heeks,
1999).
Other researchers have evaluated the sector needs and success factors. According
to the United Nations Information Economy Report (2010) latecomers need a
pool of skilled workers with suitable training, a favourable legal and regulatory
framework and dependable power supply. Chudnovsky and Lopez (2005) discussed
similar strategies used by countries. Some countries used a predominantly “inwardoriented” strategy and others used predominantly “export-oriented” strategy.
Inward oriented countries, (such as Brazil, South Korea, China), had well developed
local information and software systems industries but little export, and vice versa
for predominantly export oriented countries. e second strategy mentioned by
Chudnovsky and Lopez (2005) was whether or not foreign companies (mainly
multinationals MNC) or local firms played a significant role in the development
of the software sector. For example in India, local firms were the primary vehicles
of the industry’s development, while in Ireland foreign MNC played a significant
role in the development of their industry. In the case of the 3Is export oriented
countries they competed on the basis of low wages (India), innovation (Israel) and
service corridor (Ireland).
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Methods
This project used an inductive approach, (i.e. exploring the data to develop new
theories), and a mix of quantitative and qualitative research methods in order to
meet its objectives.
Quantitative Approach. A survey was conducted to determine the state of the
characteristics of companies in the sub-sector and to identify the challenges and
constraints of Jamaican software development companies. e target population
was companies which develop and maintain software and which operated in
Jamaica. e telephone directory was used as a starting point for contacting the
companies. All companies listed under the yellow pages category of computers were
contacted. However, not all companies in this category actually develop software.
Other companies listed in the telephone directory under other categories, but which
were known to develop software, were also contacted. In addition colleagues who
had contact with software developers were used as contact points with some of the
companies. A total of 54 companies were contacted and asked to complete the survey. However, only 33 companies responded. Most of the respondent provided
feedback over the phone or by emailing the completed survey instrument.
Before developing the survey instrument, an online search was conducted to
find existing survey instruments, which had already been used in software development subsectors. Although the instruments found were not appropriate for use
in this survey, because they did not meet the data requirements of the specific objectives above, they provided some examples of the various types of questions that
could be asked. e survey instrument once developed, was evaluated by several
researchers and was tested on several respondents. Adjustments were then made to
the instrument based on the feedback from the researchers and survey testers.
e survey instrument was arranged in several sections. e first section was
used to collect background information about the company that was being surveyed. is information included how long the company had been in operation,
industry to which the company belongs, the ownership structure of the company,
number of employees, industries for which the company develops software, whether
or not the company was product or service focused, and the services that the company provides.
e second section was used to collect information on the problems and challenges being encountered by the company and on the types of development
processes used by the company. e information collected for this section include
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the software development methods used by the company, the problems the company encounter with the development process, human resource, hardware, network
infrastructure and in general. After the survey data collection was completed, the
feedback from the respondents was collated and presented to the Software Engineering Research group. e data collection through the survey was done over a
seven months period.
Qualitative Approach. e qualitative approach involved using constant comparative analysis and qualitative comparative analysis to evaluate data in the
retrieved primary source documents. Constant comparative analysis is “systematically reducing data to codes, then developing themes from the codes” (Leech &
Onwuegbuzie, 2008, p. 601). Qualitative comparative analysis “represents a systematic analysis of similarities and diﬀerences across cases” (Leech & Onwuegbuzie,
2008, p. 593).
e primary source documents were retrieved from ACM Digital library, Google
scholar (scholar.google.com), EBSCO, Science Direct and AIS digital library. Articles published between Jan 1, 1970 and Dec 31, 2013, were included based on the
search string “Software industry growth/success factors” alternated with India,
Israel, Ireland, China and Brazil. Papers not subject to peer review were not
included.
e analysis of the content of the primary source documents involved the use
of the software MaxQDA. Using constant comparative analysis, each document
was systematically coded by identifying common themes in the documents relevant
to answering the research questions. e codes used were the terms found in the
text. e codes were then grouped into higher categories based on the common
themes. e qualitative comparative analysis involved comparing the themes across
the countries, looking for similarities and diﬀerences. ese themes are discussed
in the findings section.

Findings and Discussion
This section examines the findings in terms of the companies in the Jamaican subsector and patterns identified in the industries of the successful countries. Of the
54 instruments distributed 33 were returned. Most of the companies (except for
one) had sole operations in Jamaica. Fifty one percent (51%) of the companies have
been in operation for 3–15 years, six percent had been in operation for less than 3
years and forty three percent have been in operation for over 15 years.
52
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Company Types
Most (61%) of the companies were information technology companies, the others
were manufacturing, banking, telecommunication and public sector entities which
carried out software development for internal purposes. Fifty one percent were limited liability companies. Twelve percent were partnerships while 18% were sole
traders, the remaining were government entities. In terms of how the companies
begun operations 61% of the companies began from entrepreneurial startup. Twelve
percent began as subsidiaries, 12% began as spin-offs, nine percent begun as multinationals, and six percent had other start up mechanism.

Employees
The operations of most of the companies were small as 46% had ten or less employees working in the IT units, while 30% had 10-29 employees in their IT unit.
Twenty-four percent (24%) of the respondents indicated that they employed
between 30 and 89 persons within their IT department. None of the respondents
indicated that they employed more than 90 persons in their IT departments. This
is indicative of the small scale operations carried out by most of the companies in
this sub-sector. The low number of workers employed in the information technology operations also has implications for the availability of critical mass to jumpstart and grow the sub-sector.
e roles and job titles provide an indication of the job functions, which are
prevalent in the companies. e roles can also provide an indication of the job area
for which persons can be trained. In general programmers represented 43% of the
jobs in the IT units a reflection of the core functions of the organization. Other
major job functions or roles include software engineers, testers, and project managers. Other minor job functions identified include IT Support, IT Security Oﬃcer, Network Administrator, System Administrator, Development Lead, E-Services
Administrator, Database Administrator and IT Technician. In terms of major roles
played by IT employees table 1 below provides a breakdown.
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Table 1: Major Roles and number of employees in each role
Number employed
(Combined total
across respondents)

Percent

Mix of respondents

Programmer

148

43%

27

Software Engineer

45

13%

12

Tester

45

13%

14

System/ Business
Analysts

53

15%

20

Project Managers

32

9%

17

Website Developers

20

6%

10

Roles

Customers, Products and Services
Fifty five percent indicated that they had both local and foreign-based customers,
while 39% of respondents indicated that they had only locally-based customers.
Three percent had only foreign-based customers, and three percent did not
respond. Seventy percent indicated that their companies were both product and
service oriented i.e. , they create, maintain and sell software products and applications. Twenty-seven percent of the respondents described their companies as service
oriented only, i.e. engaging mostly in maintaining software products and applications. Just three percent of the respondents described their company as productoriented only, that is, engaged mostly in creating and selling specific software
products. This indicates that the current industry is mainly servicing the local market, and that a few of the companies have already broken into overseas markets.
In terms of the types of software produced or maintained by the companies’
payroll packages were the most common, followed by an assortment of other or
custom applications (such as fixed asset, cash book, health insurance, data collection
and analysis, customer service, business intelligence, back end database, human
resource, medical access service, business productivity, shipping logistic, mobile
apps, etc.) and web sites.

54

Vol 9, 2016

An Evaluation of the Prospect of Software Development Exports for Jamaica

Figure 1: Types of Software Developed or Maintained

In other words 16 of the companies produce and maintain payroll packages, 16
produce and maintain websites, seven produce and maintain point of sales software,
and six each produce and maintain educational software, insurance software and
remittance software. Seventeen of the companies produce other types as mentioned
above. It is somewhat surprising that there are some many companies creating and
maintaining payroll packages. e other surprise is that payroll maintenance numbers the same as all other types of software. is provides evidence that there is
room for the development and use of more software in various types of businesses,
i.e. gaps in the range of software created and provided locally. Of note is that nineof
the companies focus on a single category software product (including “other”).
Most of the companies focus on two or more categories of software products.

Human Resource Challenges faced by Companies
For the question, “what challenges/problems does your company encounter in
terms of software development human resource”, respondents were allowed to select
all the problems that affected their companies so the percentages here will not add
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up to 100. The general problems encountered by the companies in terms of human
resource are insufficient software development personnel (52%), poorly trained
graduates (33%), wrong skill set (30%), staff attrition (30%), high salaries (15%)
and others (27%). The lack of software developers is a problem encountered in
many different countries. Even the countries leading in the development of software
for export (e.g., India) has this problem. The critical issue for Jamaica is whether
or not the country has the manpower to sustain growth. Other challenges listed by
individual respondents are listed below.
Table 2: Other individual respondent challenges in terms of human resource
−

Lack of training for software best practices and processes and well-rounded job roles

−

Business analysts are required to do SW testing, but are unable to do so adequately with
other major responsibilities. Does not consider SW development core business and as
such developers are knowingly severely under paid.

−

Weak database management skills. When we find staff with the skill set they are expensive. Difficulty finding persons. Need people working with emerging skill technology.

−

Difficulty getting quality resources to add value in shortest time. Gap in graduates.

−

Have to do a lot of training to develop skills of workers.

−

Shortage of C# programmers. Need to bond skill set with business. Not ready for RAD.
Don't know how to work in teams. Don’t know how to collaborate or coordinate. Trainee
expect high salaries. Coders developing buggy programs. No local competitors no
innovation.

−

Change management difficult, find ways to communicate vision – buy in. Problem with
people and resources. poor recruitment, don’t train effectively, poor skill set, lack of
resources, people factor.

−

Language is old so we have to train newcomers.

−

Lack of depth in knowledge to do job properly, small team.

is feedback provides important information for training institutions in terms
of some of deficiencies in the software development human resource. is information can be used to identify gaps in skill sets of graduates. ere is also the mention of the lack of innovation and competition. ese attributes would need to
improve in industrial growth mode.
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Hardware and Network Challenges
Hardware and infrastructural resources seemed less problematic. Here again respondents were asked to select all that applied. Inadequate bandwidth was selected most
often with 36%, followed by insufficient computer hardware 18%, slow and outdated hardware 12% and servers that frequently go down 12%. Other individual
respondent hardware and infrastructural problems are shown below.
Table 3: Other individual respondent hardware and infrastructural challenges
Other Challenges with hardware and network infrastructure
−

Application infrastructure are housed externally

−

Sometimes hardware best practices like separate development server and production (live)
servers are not followed.

−

At times larger and more resourced sandboxes are needed

−

Insufficient storage. Intermediate environment (Development, Test and Change) are usually under resourced and not properly managed by the network infrastructure

−

Put own infrastructure in place – solution providers.

−

Shared resource clash, incompatibility of other software installed on the network

−

Security for wireless

−

Power Failure

−

Facilities not properly maintained

Software Development Challenges
The heart of most of the companies operations is software development and so it
was instructive to understand the main problems encountered in this area. The
main challenges were, time-consuming development process and inadequate testing
of software. These were followed by poor software design and inefficient development process. These are shown below in figure 2.
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Figure 2: Challenges with Software Development Process

Other challenges mentioned but not shown in figure 2 are listed in table 4 below.
Table 4: Other challenges/problems encountered in software development process
−

Delay application implementation Unclear requirements Issues/Bugs identified must be
escalated to vendors who take a long to fix problem

−

Inadequate requirements gathering

−

Incomplete requirements specification.

−

Expensive tools like team foundation server.

−

Each developer has their own style and that was encouraged but when you had a new
member coming on they have to take the time to get themselves familiar with the environment.

−

Start/ Stop Project. Need better support from partner for partner overseas.

−

Specs received from business development incomplete.

−

People don’t like to read manuals. Developments need to have well documented manuals
that can guide end users.

−

Need more testing need tool to go to every nook & cranny to test. Change management
tools needed. Need to automate these areas.

−

Interdependency issues – process oriented delays in one stage affects project time.

−

Too many lines of code – unnecessary lines of code. Few programmers really group
material in an ingenious way.
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ese challenges may indicate the need to streamline the development process
in some of the companies. It may also point to ineﬀective use of the system development process. In addition there is clear need for better quality control is all stages
of the development process, in some of the companies. is feedback also point to
the need for further investigations into how to increase the eﬃciency in the software
development process. Greater eﬃciency can provide an advantage for a fledgling
industry.

Patterns in Successful Software Industry Growth
Factors and Initiatives
The factors or initiative common to all these successful software developing countries are government initiatives, national vision and strategy, entrepreneurship,
human resource development and technological infrastructure as seen in the table
below. These themes can be grouped in terms of external factors (emerging from
outside of the country) and internal factors (which originate from within the countries). It is however, useful to note that some of the external factors are triggered
by the internal economic climate (factors) of the country. (See Table 5).
ese patterns may be necessary factors and initiatives, which must be present
for a successful sector. Further deductive studies related specifically to these factors
can be conducted. One of the significant missing pieces of prior studies on the successful factor is the detail of the specific initiatives used by various countries. Such
details can provide a range of possible initiatives, which can be used by other countries interested in developing their industry.

Specific Initiatives used by India
Table six below shows the specific initiatives used by India at various time during
the development and growth of its software development industry. Of note is the
role of government especially in the earlier years of development.
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Table 5: Factors / Initiatives of Successful Software Development Countries

INTERNAL
(originating
from within
the country)

Factors / Initiatives

Brazil

India

Ireland

Israel

Government Initiatives

√

√

√

√

National Vision / Strategy

√

√

√

√

Transformation
Agents / Agencies

√

√

√

Entrepreneurship

√

√

√

√

Clusters

√

IPO & Venture Capital

√

√

√

Education / Human
Resource Development

√

√

√

√

Skilled Available
Workforce

√

√

√

√

Research &
Development

√

√

Innovation
Technological
Infrastructure

√
√

Foreign Direct
EXTERNAL
Investment
(originating
Multinational
from outside
of the country) Corporation
Technology Transfer
Strategic Partnerships /
Linkages

√

√

√

√

√

√

√

√

√

√

√
√

Source: Arora (2006); Balakrishnan (2011); Bharati (2006); Bharati (2007); Chakraborty & Jayachandran (2001); Chakraborty & Kumar (2013); Chrisafulli (2006); Coe (1999); Coelho & Segatto
(2013); Datta, Dhakad & Virk (2004); Gupta, Orozco & Yueh (2007); Heavin & Fitzgerald (2003);
Jauhari (2007); McGowan (2000); Moreno & Pinheiro (2010); Nicholson & Sahay (2008); Sa,
Marczak, Avritchir and Audy (2003); Vinig (2008); Vinig, Blocq, Braafhart & Laufer (1998)
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Table 6: Specific Challenges, Success Factors & Initiatives used in the Indian Software
Development Sector
India
clustering IT firms with Universities
large scale training programmes
active private sector/ domestic firms
availability of human capital/scale
Certification
Challenges India
Business environment
competition
few indian software products
improvement in quality of Colleges
modest improvement in infrastructure
Old tech from MNC
quality of human resource
shortage of workers
constraints
cost of labour/ cost advantage
Emigrants – well positioned/diaspora /links
employer training
English Speaking
entrepreneurship and openness
export market demand
external factors
family business controls
vulnerability of
government strategies
stronger regime to protect IPR
computerize public sector
creation of funds/venture capital
dev public initiative to drive tech growth
engaged non residents
export incentives
export processing zones
FDI
funding public sector and subsidizing private sector eﬀorts
govt as orhestra manager
govt concession
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interest rates
investment in technical education and science and technology
involved private sector
involvement of professional in development process
land grant
Liberalize Trade
liberalized technology trade
Liberal policies for electronics
Linkages - Software Development Links with MNC
manipulating multinational corp to transfer their latest tech
privileged access to domestic market.
protectionism of IT companies
push for self reliance - 1970s
sector specific policy
software parks
supply side
tax initiatives
motivating companies to invest in research centers
tax holidays
tax incentive laws
tax incentives
high quality service at low price
highly skilled/qualified/trained labour/right skills
Indian education system
Infrastructure
IT Industrial Regions/Cluster/Parks
links/connections
Managing software projects
Miscellaneous factors
MNC
disintegration & internationalization of MNC production
global factory
national culture
national policy
R & D Labs
rating
re-eng and adapt foreign tech
scale/scaleup
tech & eng colleges
technology diﬀusion

62

Vol 9, 2016

An Evaluation of the Prospect of Software Development Exports for Jamaica

telecommunication reform
Twelve hour lead time
Y2K
Source: Arora (2006); Balakrishnan (2011); Bharati (2006); Bharati (2007); Chakraborty & Jayachandran (2001); Chakraborty & Kumar (2013); Coe (1999); Datta (); Gupta, Orozco & Yueh
(2007); Jauhari (2007); Nicholson & Sahay (2008); Sa, Marczak, Avritchir and Audy (2003)

Industrial Strategies
Several distinct strategies emerge from the analysis:
•

•

•

•
•
•

•

Industrialization by invitation (used by Ireland and Costa Rica). In this
approach multinational corporations (MNC) are invited, typically by the government to set up operations in the country. The main disadvantage with this
approach is that MNC will move to new locations if profit levels are not maintained.
Inward looking strategy. This approach focuses on the development of the
industry to service local market and was used mainly by Brazil. It requires a
large local market for sustainability. In Brazil this was spearheaded by the computerization of banking systems and government systems.
Outward looking strategy. Here the industry is developed primarily to service
external markets. The primary disadvantage is that the focus on software for
export may be at the expense of local computerization in the country. The case
of India provides a vivid example. Here much of the country’s government,
businesses and services are not computerized yet India is the world leader in
providing software development services.
Service oriented strategy. Here the IT companies focus on providing software
development and maintenance services. This is used by India and Ireland.
Product oriented strategy: Here the IT companies are primarily focused on creating products. This is used primarily by Israel.
Body shopping (used by India in the early years). It involved relocating the
worker to the client site, however, with the improvement in telecommunication
and the thrust into outsourcing this strategy is no longer popular.
Quality focus. In this approach companies seek standardization of their oper-
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ations. This approach is achieved primarily through the use of quality certification, which provides clients with some assurance of the quality of the development process and software product. It has been used by India and Israel.
Niche market. This involved creating specialized software for specific purposes.
This approach is used primarily by Israel.

Recommendations and Conclusion
Based on the development of the industries in the successful countries it is clear
that creating a sustainable software industry is a long-term process. Several of the
successful countries began to reap rewards after 10-20 years of beginning the industrial development. However, the journey of a thousand miles begins with the first
step. One of the most important finding mentioned in all the primary studies is
the national vision and strategy created by the successful country. Jamaica needs a
clearly defined vision and strategy for this sub-sector. Note that an ICT strategy
may not include a software development sector strategy. In addition to the strategy
distinct initiatives were taken to develop the industries. So there is a need for strategy and actions or initiatives in Jamaica.
e development of the sector has to be carried out by several stakeholders.
ere are distinct roles for the government, universities and private sector to play
in order to build this sector. Each role must be carefully and clearly defined. Much
work needs to be done in creating collaborative initiatives for these parties. However, what is clear is that all these parties are needed for the sector’s sustainability.
Since Jamaica is following the lead of the successful countries (i.e. a follower
nation), it will need to have some distinguishing features in its oﬀerings to make
its services and/ or products appealing. Such distinguishing features may be in the
form of a quality or niche market strategy.
ere is no large pool of skilled developers in Jamaica and as such the Universities, colleges and high schools will need to play their part in training and human
development. Other approaches such as the automation of various portions on the
software development process or collaboration with other nations can help to provide the human resources and scale-up needed for the growth of the industry. Much
of the technological infrastructure required is already in place in Jamaica. At the
national level the liberalization of the ICT industry provided the gateway for the
modernization of the backbone infrastructure. Unfortunately, some companies are
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still using outdated hardware and software tools. A large percentage of the sector
uses proprietary tools for development. is adds a layer of additional cost to keep
tools up-to-date. ese costs can be reduced, by using free and open source software
for development. Finally, Jamaica must also look at marketing and business strategies for this sector. In the case of the 3I the diaspora played an important part in
brokering contracts for companies in the successful countries. In many cases returning residents began software development businesses. Companies will need to look
at how to gain contracts and sustain contracts. Marketing strategies will need to
be developed and pursued. Perhaps entrepreneurial initiatives aimed at automating
more of local business and services, as have been done with payroll packages, may
be one way forward for some companies. It would be unreasonable to expect the
Jamaican sector to have the level of income or success as those successful countries.
All that is needed is just a small piece of the pie.
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Abstract
In this paper, reflection and the scholarship of integration are used to highlight, using
a recent example of an internally-funded project, how the University of Technology,
Jamaica is embracing a paradigm shift by capturing for commercial exploitation by
industry the value that inheres in research results. e role of the university’s research
management oﬃce as a helpful intermediary, the lessons learnt, and the “pathway
to impact” – where evidence of the translation of research into impacts is usually
manifested – of the cited example are also discussed. It is concluded that taking the
results of this research project from “lab to market” holds extremely important lessons
for other researchers at UTech, Jamaica, students of the university, and the wider
Jamaican society in that the actions taken together represent a “live” demonstration
of the process of converting science into tangible value that has income-earning potential (i.e., “capitalization of science”).
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Introduction
As Jamaica’s national university, the University of Technology, Jamaica (UTech),
placed emphasis on producing applied research relevant to economic and social
problems of the society. The University attaches pride in fulfilling its objective as
“The People’s University,” dedicated to facilitating access to opportunities for learning and to meeting the growth and development needs of Jamaica (University of
Technology, Jamaica, Research Policy, 2009, p.3; School of Graduate Studies,
Research and Entrepreneurship, 2014; Ivey, Henry, Beckford, and Streete, 2015).
UTech is therefore one of the vehicles that must contribute to the realization of
Vision 2030. Vision 2030 is Jamaica’s first long-term National Development Plan,
which is aimed at the achievement of developed country status by the year 2030
(Planning Institute of Jamaica, 2009).
In this paper critical reflection and the scholarship of integration are used to
show, by highlighting a recent example of an internally-funded project, how the
University of Technology, Jamaica is embracing a paradigm shift by capturing for
commercial exploitation the value that inheres in research results. e role of the
university’s research management oﬃce as a helpful facilitator, the lessons learnt,
and the “pathway to impact” of the highlighted example are also discussed.

The Role of Universities in Knowledge Transfer
Knowledge transfer (KT) is the process of transferring know-how from governments or universities and other institutions to make certain that technological
developments are accessible to a wider range of users who can then further develop
and exploit the technology into new products, processes, applications, materials or
services (Graham, 2008). Effective management of intellectual property (IP) is central to the knowledge transfer process (Alange, et al (2009).
Terms often used synonymously with knowledge transfer include: translation,
exchange, utilization, implementation, diﬀusion, distribution, and management;
as well as many combinations such as “research transfer,” “research utilization,” or
“knowledge utilization” (Graham, 2008). Gera (2012) lists the stages of the knowledge transfer cycle as: creation, adaptation, diﬀusion, reception, adoption, and
utilization.
Outside of competent graduates, the other modalities of knowledge transfer are
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increasingly seen as part of the core mission of universities. Universities serve the
public interest through education and research, and are now expected to routinely
embrace all aspects of knowledge transfer, as part of their mission. at is to say,
as knowledge-creating entities, Universities are key suppliers of multiple streams
of knowledge/technology, which is transferred (or ought to be transferred) to
society. Research managers play a key role in the knowledge transfer process.

Research Management Defined & Key Research
Management Functions
The Association of Commonwealth Universities describes research management
as a distinct suite of activities done at the institutional-level, and which are separate
from the conduct of research itself, that seek to add value to the produced research
(ACU, 2006). Additionally, Langley and Garnett (2015) note that “research management and administration have developed in line with the trends affecting
research itself, which has seen growth in scale, complexity, and management burden” (p.16). Further calling attention to the critical functions research managers
perform, the European Commission identified the profession as a “critical enabler”
of its research and innovation goals, which have the aim of achieving growth,
impact, and sustainability (Langley and Garnett (2015). Research managers are
helpful intermediaries in facilitating the work of researchers.
But exactly what do research managers do? According to Research Africa (2013),
key research and innovation management functions include:
•

•

•

•

Shaping institutional research strategies (understanding the global research
environment and developing systems to nurture the next generation of
researchers in one’s institution);
Project development (scouting for funding opportunities and appropriate networks, be aware of funding do’s and don’ts, assist researchers with funding
applications, including budgets);
Project management (managing the legalities of contracts, setting up systems
that support and streamline grant management, monitoring progress of projects, financial expenditure, donor-required reporting, and protecting derived
intellectual property);
Public engagement (highlighting the extent and nature of one’s institution’s
research work, ensuring the effective dissemination of research findings);
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Policy and governance (driving policies on research and processes around
ethics);
Enhancing research collaborations (be a hub of expertise on sound partnership
practices; facilitating intellectual property management and appropriate technology transfer).

UTech, Jamaica’s Research Management Office
The School of Graduate Studies, Research & Entrepreneurship (SGSRE) performs
research and innovation management functions at UTech, Jamaica. The SGSRE is
staffed by a Manager of Projects and Operations, two Associate Vice Presidents, a
Technical Officer, and Administrative Support personnel. The SGSRE “guides and
supports research activities as directed by the research mandate of the University.
The research mandate aims to promote applied and commissioned research that
will provide solutions to societal needs.” (University of Technology, Jamaica,
Research Policy, 2009, p.3). In keeping with its role as UTech, Jamaica’s research
management office, the SGSRE has implemented several initiatives and provides
a suite of support services aimed at encouraging staff involvement in research. One
such initiative managed by the SGSRE is a competitive, internal research grant
fund - the Research Development Fund (RDF).
Research Development Fund
e research development fund (RDF) is one of the main initiatives for encouraging staﬀ involvement in research. e RDF was first established in 1998 to stimulate a research culture and build the university’s research capacity (Onyefulu and
Ogunrinade, 2005; Ivey, Henry, and Oliver, 2014). In 2013, the RDF was revised
to include support for protection of intellectual property, in particular industrial
property (patents, industrial designs, and trademarks). Revising the RDF to make
certain ensure it was meeting the changing needs of staﬀ was very important
because determining institutional strategies is among the functions of research
managers (Research Africa, 2013).
e criteria used to evaluate submitted proposals for funding through the RDF
are:
1. Relevance
2. Scientific merit
3. Feasibility
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4.
5.

Cost-effectiveness, and
Knowledge and experience of the researchers (Research Development Guidelines (revised), University of Technology, Jamaica, 2013).
6. Pathways to Research Impact
7. Research Councils UK (2007) defines research impact as “the demonstrable
contribution that excellent research makes to society and the economy;
research impact embraces all the diverse ways that research-related skills benefit individuals, organizations and nations” (p.14). In addition, Research
Councils UK cites the following areas, referred to as “pathways to impact,”
where evidence of the translation of research into impacts is usually manifested:
8. Human capital
9. Business and commercial
10. Policy, and
11. Quality of life.
12. The Status Quo Concerning Knowledge Transfer at UTech, Jamaica
In respect of how research results have been treated, the norm is for researchers
at the UTech, Jamaica to submit their research results for publication in peerreviewed journals or attend and make presentations at conferences. is is not
unlike what obtains in many other Universities. However, moving research results
from “lab to market” is an objective of the UTech, Jamaica. Indeed, “innovation”
is one of the University’s core values and the establishment of the SGSRE and the
inclusion of the full suite of research management functions in its remit are actions
in support of this objective. In addition, in anticipation of commercializable
research results being produced, the University developed and approved an Intellectual Property Policy. Nevertheless, the example cited below represent the first
demonstrable example at UTech, Jamaica of the conversion of science into value
that has income-earning potential!

A Paradigm-Shifting Example
Modular LED Lighting System for Street Lighting is a recent project that was
supported by UTech, Jamaica’s research development fund. This project is now
highlighted show how the University is facilitating a paradigm shift by capturing
for commercial exploitation by industry the value that inheres in research results.
Vol 9, 2016
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The contribution of the University’s research management office as a facilitator,
the lessons learnt, and the “pathway to impact” of the project are also discussed.
Jamaica, like the majority of Caribbean Island States, has almost total dependence (over 90%) on imported petroleum fuels for satisfying its energy needs. In
2014, the country bill was more than US$2 billion spent on the importation of
crude oil and petroleum products. is exceeded 30% of the value of all imports,
and greater than 100% of export earnings (Ministry of Science, Technology, Energy
and Mining, 2015). is massive import bill for petroleum products has adversely
impacted the country’s development prospects.
e dire need of solutions to Jamaica’s energy led UTech, Jamaica to name
“energy” as one of its research focus areas. In line with this focus, researchers from
the Energy Unit/Energy Research Group within the University’s Faculty of
Engineering and Computing (FENC) was stirred to undertake research on the
re-engineering of conventional high pressure sodium (HPS) vapour street lamps
with light-emitting diodes (LEDs) (Wilson, Reid, Baker, and University of
Technology, Jamaica, 2014).
e team of researchers from the Energy Unit/Energy Research Group submitted a proposal for funding through the RDF, to conduct research on the reengineering of conventional high pressure sodium (HPS) vapour street lamps with
light-emitting diode (LEDs) technology. e proposal was evaluated by the
University’s research managers against the criteria of relevance, scientific merit,
feasibility, cost-eﬀectiveness, and knowledge and experience of the researchers, was
approved for funding.
e research project yielded novel findings, which, upon evaluation UTech,
Jamaica’s research management oﬃce, resulted in a decision to submit an application to the Jamaica Intellectual Property Oﬃce (JIPO) for a patent (Wilson et al.,
2014). Evaluating the research results for their commercial potential, making the
application for patent protection for the novel findings arising from this research
project, and initiating negotiations for commercial expolitation represents a
paradigm-shifting development at UTech, Jamaica.
As noted above, previously, the norm was for researchers at the University to
submit their research results for publication in peer-reviewed journals or attend
and make presentations at conferences. But contributing to the stock of knowledge
through publications is just one of the avenues Universities transfer knowledge to
societies. Other modalities of knowledge transfer include trade secrets, venture creation, and licensing of technology (Alange, Lundqvist, Scheinberg, and Norgren
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2009; Association of Universities and College of Canada, 2014), but were not pursued. In the instant case, seeking patent protection and then licensing of the technology is the option chosen by UTech, Jamaica.
erefore, knowing that intellectual property are outputs from the knowledge
generation process, and in turn become inputs for the value creation process,
UTech, Jamaica’s research management oﬃce facilitated the application for the
patent and has also concluded negotiations for licensing of the novel LED-technology to a private-sector company. is is consistent with another function of
research managers, which is facilitating intellectual property (IP) management and
appropriate technology transfer (Research Africa, 2013). So, the Modular LED
Lighting System for Street Lighting research project was an opportunity for UTech,
Jamaica’s research managers to engage in practical IP management and technology
transfer.
Submitting an application for patent protection and engaging in licensing negotiations with a private-sector company with the objective of transferring the results
of this RDF-supported research project from “lab to market” has important lessons
for other researchers and students of the university, as well as members of the wider
Jamaican society. To particularize, the actions as a whole signify a “live” demonstration of the process of converting science into tangible value that has incomeearning potential (i.e., “capitalization of science”). Accordingly, the following key
steps in the innovation process were surfaced (i.e., made obvious):
1.
2.
3.
4.

Knowledge creation through research
Value-capture through evaluation of research results
Intellectual property protection of novel research findings through application
for a patent
Commercialization of novel research findings through negotiation of a licensing agreement.

In addition, the actions also show UTech, Jamaica making an important step of
transitioning into being an “entrepreneurial university” beginning to embrace “academic capitalism,” along the lines articulated by Clarke (1998; 2004; 2005) and
Gjerding, Wilderom, and Scheunert, (2006), who discussed the characteristics of
entrepreneurial universities. Alange et al. (2009) also discussed the opportunities
and experiences of entrepreneurial universities, and gave examples from Europe,
Israel, and the USA.
We now address the matter of “pathway to impact,” of the Modular LED Light-
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ing System for Street Lighting research project. is project is set to achieve impact
through the business and commercial pathway within the framework of a licensing
agreement for commercialization of LED-retrofitted street lamp luminaires. Oftentimes, universities are usually involved early in the innovation cycle, through
research, with industry playing a later role in development and/or commercialization of the research results. It is therefore not diﬃcult to see how intellectual property generated from research becomes input (or the “currency”) for value creation.
is project is also consistent with Goal 3 (“Jamaica’s economy is prosperous”) of
Vision 2030, by its potential contribution to energy eﬃciency and a corresponding
reduction in Jamaica’s huge bill for imported petroleum fuels for satisfying its
energy needs.

Conclusion
Universities are increasingly expected to transfer to society knowledge that has social
and economic benefits. In this regard, the University of Technology, Jamaica, the
publicly-funded National University of Jamaica, has aligned its research activities
with national goals and priorities for development as enumerated the country’s
long-term development plan.
e research project highlighted in this paper aims to tackle Jamaica’s energy
challenge, but at the same time it signifies a paradigm shift for the University in
that taking the results from “lab to market” is a “live” demonstration of the process
of converting science into tangible value that has commercial potential. e crossing of this Rubicon holds important lessons for internal and external stakeholders
of the university, as it shows UTech, Jamaica making the important step of transitioning into being an “entrepreneurial university” beginning to embrace “academic
capitalism.”
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Abstract
Several factors impact the power output from solar photovoltaic (PV) modules. Some
are deterministic and controllable and others are uncontrollable (e.g., meteorological
conditions), yet critical to performance. e objective of this paper is to assess the
relationship between the meteorological variables and the power output of a mono
silicon PV module using Multiple Linear Regression modelling. e approach
involved exposing one mono-silicon photovoltaic module to the open atmosphere for
a period of time and measuring the electrical energy output as a function of natural
variation in the meteorological factors. A regression model for the power output was
developed and significant variables identified. e model derived for this material
grade of silicon tended to match the validation data more closely for clear skies, but
not as accurate for times of cloud cover. Results of this study will provide useful design
and application insight on critical factors that impact the energy capabilities of
crystalline silicon PV modules. e analysis was simultaneously targeted to a nontechnical audience, so that home owners interested in installing photovoltaic arrays
on their roofs can have a simpler, user friendly method by which to determine energy
output for various atmospheric conditions.
Keywords: Indicator variables, Meteorological factors, Photovoltaics, Regression analysis, Silicon, Solar energy attenuation.
Corresponding author: Michael Case: macase@utech.edu.jm
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Introduction
The photovoltaic method of harnessing the abundant and inexhaustible source of
solar energy, utilizes a semiconductor medium to convert solar radiation to electrical
energy. This process is referred to as Photovoltaics (PV). The energy output of photovoltaic solar modules (panels) is determined by several measurable; controllable
and uncontrollable factors. Controllable factors include module material, module
size, module inclination to the sun and the mobility of the sun relative to that of
the solar module. Uncontrollable factors are often environmental in nature (e.g.,
atmospheric temperature and barometric pressure) and affect the attenuation of
solar energy.
Most research and calculations pertaining to solar modules take place under
standard testing conditions to include solar irradiance of 1000 W/m2, spectral distribution of AM1.5 and module temperature of 250 C (Kurtz et al., 2000). PV
characterization is also performed using expensive and sophisticated equipment.
Using regression analysis is a novel technique and this research paper further
explores such a methodology. is research benefits the photovoltaic design engineer and explores the energy variation of the module for various working conditions. is is done while leaving the analysis simple enough for the benefit of home
owners utilizing these systems.
Other studies undertaken (Case and Owusu, 2008) substantiate the theory that
solar systems can be eﬀectively modeled by established statistical procedures. Previous work focused on an inexpensive outdoor technique to test and characterize
PV modules (Case et al, 2013).

Goal of the Study
The objective of this research is to initiate the development of a multiple linear
regression model for a mono-crystalline silicon module that relates the power output in Watts per square meter (W/m2) to various atmospheric conditions.
The engineering application of this objective will be the enhancement of design
calculations for photovoltaic energy generating systems subjected to varying
weather conditions. When completed, this user friendly approach, will afford
homeowners a tool where they can determine energy availability for their domestic
PV systems.
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Solar Photovoltaic Energy
When the solar radiation enters the atmosphere, it is broken up in several ways, a
part of the incident energy is scattered or absorbed by air molecules, clouds and
particulate matter called aerosols. The scattered radiation that reaches the ground
is called diffused radiation. A part of the radiation may reach a receiver after reflection from the ground and is called albedo. The radiation that is not reflected or
scattered and reaches the surface directly from the solar disc is called direct or beam
radiation. The total radiation is called Global Radiation (Goswami et al., 2000;
Rizwan et al., 2010). The amount of radiation that reaches the surface of the earth
is extremely variable. In addition to the daily and yearly variations, irregular radiations are caused by the climactic conditions, such as cloud cover, as well as the
general conditions of the atmosphere. For this reason, the design of photovoltaic
system relies on the input of measured data close to the installation site (Monteiro
et al., 2013).
e surface temperature of the sun determines the spectral distribution emitted.
is distribution changes considerably when the sunlight penetrates through the
earth’s atmosphere. e major unpredictable factor in defining the solar irradiance
and the performance of solar systems is the presence of clouds in the sky as the
influence of clouds on irradiance is due to reflection and absorption of the irradi-

Figure 1: Impact of Various Factors on the Output of Photovoltaic Systems
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ance by cloud particles, which depend strongly on the volume, shape, thickness
and composition of the clouds (Rogiros, 2013). As a result of this, one of the greatest challenges for solar energy system engineers is expected to be the ability to forecast the availability of solar energy at a future time and then to provide a method
by which to harvest and store the energy for future use. Figure 1 gives a graphic
illustration of the factors aﬀecting energy conversion for a photovoltaic system as
it occurs in the natural environment.

Photovoltaic Module Materials
The two major types of photovoltaic materials are crystalline and thin film, which
differ from each other in the areas of light absorbency, energy conversion efficiency,
manufacturing technology and cost (EPIA, 2011). Silicon is the most popular material for energy generating systems (Supori, 2013). Silicon accounts for over 90 percent of all PV modules manufactured. It is the second most abundant element in
the earth’s crust after oxygen, with its chemical and electrical semiconductor properties. Within the silicon group there are three grades of silicon used; single, or
mono-crystalline silicon, multi or poly-crystalline silicon, and amorphous silicon.
Since different materials have different band gaps, these three silicon material grades
are tuned to different wavelengths or photons of different energies and hence have
different energy conversion efficiencies (Gangopadhyay, 2013). Mono-crystalline
and Poly-crystalline silicon which command nearly equal share of the PV market
are widely used for space probes, home appliance as well as power generating stations. Crystalline silicon cell technology is well established. The modules have a
long lifetime, 25 years or more, and the best energy conversion efficiency
approaches approximately 20%. Poly-crystalline silicon is used in an attempt to cut
manufacturing costs, although resulting cells are not as efficient as single crystal
silicon.
Most silicon cells are fabricated from thin wafers cut from large cylindrical
mono-crystalline ingots prepared by a crystal growth process and doped with about
one part per million with boron during ingot growth. In the production of a cell
these boron doped starting wafers have a diﬀusion of phosphorous at high temperature a fraction of a micron into the surface to form the P-N junction required.
Metal contacts to both N (negative) and P (positive) type sides of the junction are
formed by screen printing and densified by a high temperature process. e cell
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formed is about 10 to 15 cm in diameter or along either side if square or rectangular. e thin wafers, about 200–400 micrometers thick are then polished, doped,
coated, interconnected and assembled into modules and arrays (Archer and Hill,
2001).
Other PV materials, though not as viable, available or popular as silicon are:
Gallium Arsenide (GaAs), Indium Phosphide (InP), Copper Indium Diselenide
(CuInSe2) and Cadmium telluride (CdTe). Amorphous silicon, which has no crystalline structure, is also used, again in an attempt to reduce production costs, but
with lower conversion eﬃciency they are used primarily for solar powered watches
and calculators. e availability of indium is limited and while some amount of
indium is in tin and tungsten ores, extracting it is very expensive (EPIA, 2011).

Method of Approach
After verifying the manufacturer’s specifications on a batch of mono-silicon
modules (Table 1), one module from the batch was chosen at random, and placed
outdoors in the flat horizontal position for a period of two weeks. Data of energy
output and several meteorological variables were taken at regular intervals throughout the day.
A Multiple Linear Regression (MLR) analysis was performed to determine the
model for the power output under the following uncontrollable meteorological
parameters:
1.
2.
3.

Atmospheric Temperature (AT) measured in degrees Fahrenheit.
Barometric Pressure (BP) measured in inches of mercury.
Relative Humidity (RH) measured as a percentage.

Table 1. Specifications for Experimental Photovoltaic Modules
Specifications

Monocrystalline Silicon

Rated Power (W)

120

Rated Voltage (V)

16.9

Rated Current (A)

7.1

Surface Area (m2)

0.97
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Dew Point Temperature (DP) measured in degrees Fahrenheit.
Wind Speed (WS) measured in miles per hour.
Precipitable Water (PW) measured in inches.
Cloud Cover (CC) – in three discrete levels; clear skies, light cloud and heavy
cloud.
Time of day (TD), taken on the hour and half hour, every half hour.

A ninth variable, Air Mass (AM) was included to account for the rapidly decreasing clearness index at times close to sunrise and sunset. is was determined by
collecting data for zenith angles (θz) over the internet, and using the Young-Irvine
formula to determine air mass values (AMYI) at each data point as illustrated in
Equation 1.

AMy1 = sec θz [1- 0.0012[sec2θz - 1]]

Characterizing most of the meteorological variables were straight forward; however because of the more complex nature of others, like cloud cover, an indicator
variable was used to qualitatively and simply characterize this variable. e determination of the levels of cloud cover depended on human judgments as illustrated
in Table 2.
Table 2. Indexing the Cloud Cover Indicator Variable
Appearance of Solar Disc

CC1

CC2

Clear skies

0

0

Light cloud cover

0

1

Heavy cloud cover

1

0

6. Data Collection
Readings of energy output and all relevant meteorological variables were recorded
every half an hour throughout the day. Tables 3 and 4 give the data collected for
contrasting experimental days 4 and 1 respectively. Data for the remaining experimental days can be seen in Appendix I.
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Table 3: Experimental Data for Day 4
V (volts)I (amps) TD

θz(0) AT (F) BP (in) DP (F)

WS
RH (%) PW (in)
(mph)

CC

19.6

1.25

8:00 74.00

69

30.04

57

0

65

1.61

Clear skies

19.9

2.00

8:30 67.70

68

30.05

57

1

68

1.60

Clear skies

19.8

2.82

9:00 61.40

70

50.05

56

1

63

1.59

Clear skies

19.7

3.58

9:30 55.00

72

30.06

56

0

60

1.55

Clear skies

19.7

4.28

10:00 48.60

74

30.06

56

1

54

1.52

Clear skies

19.5

4.91

10:30 42.10

75

30.07

55

2

63

1.50

Clear skies

19.4

5.45

11:00 35.60

76

30.13

54

2

46

1.48

Clear skies

19.4

5.81

11:30 29.20

76

30.10

53

4

42

1.44

Clear skies

19.3

6.00

12:00 23.00

78

30.09

54

3

41

1.40

Clear skies

19.2

6.10

12:30 17.00

79

30.10

53

3

41

1.33

Clear skies

19.1

6.15

13:00 11.80

78

30.09

54

2

41

1.27

Clear skies

19.1

6.20

13:30 9.00

80

30.07

53

1

38

1.21

Clear skies

19.1

6.17

14:00 10.60

81

30.06

54

5

40

1.14

Clear skies

19.2

6.10

14:30 15.40

81

30.05

53

3

38

1.05

Clear skies

19.1

5.94

15:00 21.20

81

30.05

53

3

36

0.97

Clear skies

19.1

5.77

15:30 27.20

82

29.99

52

0

35

0.91

Clear skies

19.1

5.49

16:00 33.80

83

29.97

51

1

33

0.85

Clear skies

19.2

5.09

16:30 40.20

83

29.95

53

3

35

0.79

Clear skies

19.2

4.52

17:00 46.70

84

29.94

52

1

33

0.73

Clear skies

19.5

3.76

17:30 53.10

83

29.94

52

3

35

0.68

Clear skies

19.4

3.06

18:00 59.50

83

29.93

51

0

33

0.63

Clear skies

19.2

2.23

18:30 65.90

83

29.93

52

2

34

0.56

Clear skies

19.1

1.46

19:00 72.10

81

29.93

51

4

35

0.50

Clear skies
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Table 4: Experimental Data for Day 1
V
I
(volts) (amps)

TD

θz(0)

AT
(F)

BP
(in)

DP
(F)

WS
(mph)

RH
(%)

PW
(in)

CC

19.5

1.50

11:30

29.7

73

30.14

65

5

76

1.59

heavy
cloud

19.9

2.56

12:00

23.5

73

30.14

65

5

76

1.63

heavy
cloud

19.6

2.29

12:30

17.8

73

30.14

64

3

75

1.65

heavy
cloud

19.5

2.76

13:00

12.9

75

30.13

66

3

71

1.67

heavy
cloud

19.8

3.08

13:30

10.5

75

30.13

66

1

72

1.68

heavy
cloud

19.7

4.38

14:00

12.0

76

30.13

66

2

71

1.71

heavy
cloud

19.1

2.57

14:30

16.4

77

30.13

66

2

68

1.73

heavy
cloud

19.1

0.90

15:00

22.1

78

30.12

67

3

68

1.75

heavy
cloud

19.4

3.18

15:30

28.2

78

30.11

66

2

67

1.77

heavy
cloud

19.0

1.85

16:00

34.5

79

30.10

67

1

66

1.79

heavy
cloud

19.1

1.84

16:30

40.9

79

30.10

67

1

66

1.77

heavy
cloud

19.1

1.93

17:00

47.4

79

30.09

67

2

67

1.76

heavy
cloud

A separate set of 36 data points were also collected on two other contrasting
days (one day of predominantly clear skies , and another day of mixed cloud cover),
during the experiment to validate the model. Since the rationale for this study is
to provide a user friendly approach to calculating solar output, it was necessary to
establish if within reasonable limits of error, this method is accurate enough for
home owners use. For instance, cloud cover is a rather complex variable where
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cloud; volume, shape, thickness and composition are significant features (Rogiros,
2013). However this study evaluates whether cloud cover can be more simply represented by an indicator variable and still provide a model accurate enough for
home owner’s use. Tables 5 and 6 give data for the two contrasting days used for
the validation of the model.
Table 5: Validation Data for Day of Predominantly Clear Skies
θz(0) AT(F) BP (in) DP (F)
70.8

63

29.89

57

WS
(mph)
0

8:45

64.5

67

29.89

58

2

74

0.53

Clear skies

3.13

9:15

58.2

70

29.90

59

1

67

0.48

Clear skies

19.6

3.90

9:45

51.8

73

29.89

57

2

57

0.49

Clear skies

19.6

4.50

10:15

45.3

75

29.89

57

2

53

0.54

Clear skies

19.5

5.08

10:45

38.8

77

29.89

57

4

49

0.62

Clear skies

19.3

5.43

11:15

32.4

79

29.88

57

1

47

0.65

Clear skies

19.3

5.67

11:45

26.0

80

29.88

57

5

45

0.67

Clear skies

19.3

5.88

12:15

19.9

81

29.87

57

7

43

0.68

Clear skies

19.1

5.86

12:45

14.2

82

29.86

57

3

42

0.68

Clear skies

19.1

6.05

13:15

9.8

83

29.85

56

4

40

0.68

Clear skies

19.2

6.00

13:45

9.1

83

29.84

55

2

39

0.68

Clear skies

19.3

6.00

14:15

12.6

83

29.83

57

2

41

0.69

Clear skies

19.0

5.96

14:45

18.1

85

29.81

58

3

40

0.70

Clear skies

18.7

2.66

15:15

24.1

84

29.81

57

3

40

0.69

Clear skies

19.1

5.51

15:45

30.5

85

29.80

59

5

41

0.68

Clear skies

19.4

5.66

16:15

36.9

85

29.78

58

2

40

0.67

Clear skies

19.3

4.99

16:45

43.3

86

29.77

58

6

39

0.66

Clear skies

19.3

4.30

17:15

49.8

86

29.76

58

4

39

0.65

Clear skies

19.3

3.47

17:45

56.2

86

29.76

56

1

38

0.63

Clear skies

19.2

2.53

18:15

62.6

85

29.75

58

6

39

0.62

Clear skies

19.1

2.35

18:45

68.9

85

29.74

57

4

38

0.64

Clear skies

V (volts) I (amps)

TD

19.7

1.61

8:15

19.8

2.39

19.8
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Table 6: Validation Data for Day of Mixed Cloud Cover
V
I (amps)
(volts)

TD

θz
(0)

AT
(F)

BP
(in)

DP
(F)

WS
(mph)

RH
(%)

PW
(in)

CC

19.8

5.47

12:15

19.8

79

30.01

69

1.59

69

1.59

Clear
skies

19.6

6.58

12:45

14.1

81

30.01

69

1.58

67

1.58

Clear
skies

18.6

3.06

13:15

9.7

82

30.01

67

1.57

60

1.57

heavy
cloud

19.0

3.75

13:45

9.0

81

30.04

67

1.57

61

1.57

light
cloud

19.0

3.33

14:15

12.5

83

30.02

67

1.57

58

1.57

heavy
cloud

18.3

2.45

14:45

18.0

83

30.02

66

1.54

56

1.54

heavy
cloud

18.7

2.65

15:15

24.1

83

30.03

67

1.52

57

1.52

heavy
cloud

19.3

2.62

15:45

30.4

82

29.99

65

1.50

57

1.5

heavy
cloud

19.5

6.08

16:15

36.8

84

30.00

65

1.49

54

1.49

Clear
skies

19.8

4.66

16:45

43.3

82

29.99

65

1.54

56

1.54

Clear
skies

19.5

4.04

17:15

49.7

84

29.98

66

1.55

54

1.55

Clear
skies

19.3

2.72

17:45

56.1

83

29.97

65

1.59

55

1.59

light
cloud

19.4

2.65

18:15

62.5

82

29.96

64

1.62

55

1.62

Clear
skies

19.1

1.57

18:45

68.8

81

29.96

64

1.61

56

1.61

Clear
skies
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Data Analysis and Results
Given that, for the experimental location (latitude 33°N) and season (late Spring),
solar noon (SN) was approximately 1330 hours (1:30 pm), the time of day (TD)
variable was chosen to reflect this reality. The variable T = (TD-SN)2 was chosen
to reflect the fact that solar variation with time is approximately parabolic (closer
to sinusoidal), with its central axis at solar noon.
Using the Minitab 16 data analysis toolbox, the linear regression model developed for the module included the significant variables: atmospheric temperature
(AT), Air Mass squared (AM2), cloud cover (CC1, CC2), and time of day, TD
with a regression variable T = (TD-SN)2. e study revealed several interesting
findings. e Minitab output is shown in Table 7.

Table 7: Minitab Output for Experimental Data
Source

DF

Adj SS

Adj MS

F-Value

P-Value

Regression

5

104975

20995.1

194.77

0.000

AT(F)

1

439

439.0

4.07

0.046

(TD-SN)2

1

10179

10179.4

94.43

0.000

CC1

1

59163

59162.7

548.85

0.000

CC2

1

8169

8169.1

75.78

0.000

AM2

1

403

403.1

3.74

0.056

Error

96

10348

107.8

Lack of Fit

95

10347

108.9

82.52

0.087

Pure Error

1

1

1.3

101

115324

R-sq

R-sq(adj)

R-sq(pred)

91.03%

90.56%

89.45%

Total

S
10.3824
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e R-squared value for this mono-silicon module was 91%, indicating that
91% of the variability in the power density can be explained by the model. is
was a pretty accurately modeled system. is is consistent with the uniform metallurgical structure of the mono-silicon cells. e final regression model for the
module is stated in Equations 2:
PD=87.7+|0.439|AT|-2.502(TD – SN)2 - |63.03|CC1-|28.59|CC2 -1.736 AM2 (2)
Where the power density (PD), measured in Watts per square meter (W/m2) is
determined by the product of the voltage (V) and the current (I) divided by the
surface area of the module, AT is the ambient temperature in degrees Fahrenheit,
TD is the time of day that the data was collected and SN is solar noon for the
experiment, (about 1330 hours), and CC1 and CC2 are the indicator indices for
the cloud cover, as explained in table 2 and AM is the air mass value. To validate
the model, equation 2 for power density was used, along with the validation data
points, and the values calculated and compared with the corresponding measured
values, from the instruments, for the validation data points for these two contrasting days (Tables 8 and 9).
e percentage diﬀerence between the power density derived from the model,
and that measured by the instruments was determined as given in Equation 3:
Percentage Diﬀerence =

100[PDm – PD1]
PD1

(3)

Where PDM and PDI are the power densities derived from the regression model
and the instruments respectively. Table 8, representing a day of predominantly clear
skies, the percentage differences were less than ten percent for all 22 data points
except one which was close to sunset. However, Table 9, representing a mix day of
different levels of cloudiness, there is a wider disparity in the percentage differences
between calculated and measured power density for the module, with more than
half of the 14 data points yielding a percentage difference greater than 10%. This
suggests that modeling clear skies was accurate; however for modeling cloud cover
using three levels of cloudiness, it was not as accurate. From the tabulations it can
also be seen that the models are most accurate for clear skies (Table 8). However
close to sunrise and sunset (7:45 and 19:45) the disparity is somewhat inconsistent;
such a result is most likely due to the increasing air mass (AM) values at these times,
not being as accurately modeled.
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Table 8: Power Density Comparison for Day of Clear Skies
Power Density (W/m2)
TD

AM

Model

Instrument

Percentage
Difference

CC

08:15

3.03

clear skies

30.5

32.7

-6.8

08:45

2.32

clear skies

51.3

48.8

5.2

09:15

1.90

clear skies

67.0

63.9

4.9

09:45

1.62

clear skies

80.0

78.8

1.6

10:15

1.42

clear skies

90.7

90.9

-0.3

10:45

1.28

clear skies

99.7

102.1

-2.4

11:15

1.18

clear skies

107.3

108.0

-0.7

11:45

1.11

clear skies

113.0

112.8

0.2

12:15

1.06

clear skies

117.4

117.0

0.3

12:45

1.03

clear skies

120.4

115.4

4.4

13:15

1.01

clear skies

122.2

119.1

2.6

13:45

1.01

clear skies

122.2

118.8

2.9

14:15

1.04

clear skies

120.9

119.4

1.2

14:45

1.05

clear skies

119.2

116.7

2.1

15:15

1.10

heavy cloud

51.8

51.3

1.0

15:45

1.16

clear skies

110.0

108.5

1.4

16:15

1.25

clear skies

103.4

113.2

-8.7

16:45

1.37

clear skies

95.7

99.3

-3.6

17:15

1.55

clear skies

86.1

85.6

0.6

17:45

1.80

clear skies

74.7

69.0

8.1

18:15

2.17

clear skies

60.4

50.1

20.6

18:45

2.77

clear skies

42.7

46.3

-7.6
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It is argued that higher air mass will normally result in a lower clearness index,
because of the increased absorption occurring due to the passage of light through
the atmosphere. is simulates increased cloudiness (Gottschalg et al., 2003). It is
interesting that the percentage diﬀerence for the day of clear skies, for the material
showed more consistency at times close to sunset than on the day of cloud cover,
indicating that the degree of atmospheric attenuation was not accurately modeled
at these times, when the AM value is greatest and clouds are present. e simulated
cloudiness due to the increased AM values was not as adequately accounted for by
the model as first hoped, giving inflated power density values. Air mass values can
vary widely; from approximately 1 at solar noon, to about 38 at sunrise or sunset.
Table 9: Power Density Comparison for Day of Mixed Cloud Cover
TD

AM

CC

Power Density (W/m2)
Model

Instrument

Percentage
Difference

12:15

1.06

clear skies

117

111.7

4.3

12:45

1.03

clear skies

120

133.0

-9.7

13:15

1.02

heavy cloud

58.7

58.7

0.0

13:45

1.01

light cloud

92.7

73.5

26.2

14:15

1.03

heavy cloud

57.9

65.2

-11.3

14:45

1.05

heavy cloud

55.3

46.2

19.6

15:15

1.10

heavy cloud

51.4

51.1

0.5

15:45

1.15

heavy cloud

45.7

52.1

-12.3

16:15

1.25

clear skies

102.9

122.2

-15.8

16:45

1.38

clear skies

94.0

95.1

-1.21

17:15

1.56

clear skies

85.2

81.2

4.9

17:45

1.81

light cloud

44.7

54.1

-17.4

18:15

2.19

clear skies

59.0

53.0

11.2

18:45

2.80

clear skies

40.7

30.9

31.8
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No data existed for the meteorological parameters of visibility, ozone content
and atmospheric turbidity as they were not available due to the limitations of the
meteorological instruments used. ese variables were expected to also aﬀect
the attenuation of sunlight. Future studies could take advantage of increasing
availability of remotely-sensed data from remote Earth observation satellites as well
as standard surface and upper air meteorological observations (Ruscher, 2011).

Residual Analysis
There were a number of positive points to note from this model:
1.
2.

3.
4.

5.

The R-squared values (R2, R22(adj), and R2(pred)) were all about 90%,
indicating that the variability in the power density was adequately modeled.
The Variation Inflation Factors, (VIF) were all well below the cut off value
of 10, indication that there was little or no dependency in the regressors, as
seen in Table 10.
The normal probability curve definitely passed the fat pencil test indicating
normalcy in the distribution as seen in Figure 2.
The plot of standardized residual vs. fitted value (Figure 2) showed a fairly
random scatter, which is a good indicator that the model can be used to
predict future values.
The plot of standardized residual vs. frequency (Figure 2), showed a Bell-type
histogram of mean zero, indicating the usefulness of the model for statistical
inference.

Table 10: Minitab Table of Regression Coefficients
Term

Coef SE

Coef

T-Value

P-Value

87.7

17.9

4.89

0.001

AT

0.4439

0.218

2.02

0.046

1.13

(TD-SN)2

-2.502

0.258

-9.72

0.000

5.13

CC1

-63.03

2.69

-23.43

0.000

1.16

CC2

-28.59

3.28

-8.71

0.000

1.06

AM2

-1.736

0.898

-1.93

0.058

5.21

Constant
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Figure 2: Summary Residual Plots for Solar PV Data

ere were some concerns:
1.

2.

3.

94

Two major outliers (unusual observation), Point no. 8 (day 1) and Point 29
(day 3). This had somehow skewed the normal probability curve. It was suspected that these points were errors in the instrument readings. They were
deleted in the final data analysis.
The other concern was the Standardized Residual versus Observation Order
plot. There seem to be some level of time dependency in the data for Day 4,
(Figure 2) and does not show a random scatter with time as the other days.
This is of concern for using this analysis to represent future calculations.
There were two regressors which were: marginally significant (AT), and marginally insignificant (AM2). It was decided to leave them in the model as it
is believed that their interaction with each other, and with other regressors
were significant, and deleting either of them would lead to a greatly reduced
R-squared.
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Summary and Recommendations
In summary, this work presents the development of an additional, easy to use tool
which will aid home owners installing PV technology in their homes, especially
where the weather is an important element in design and application. The meteorological factors that significantly affected the power output of the PV modules
are: Atmospheric temperature, Cloud cover, Time of day, and Air mass. The results
of the study were also fairly consistent with earlier studies cited, where solar photovoltaic measurements can be fairly well modeled using established regression
analysis techniques. The model was also most suited for predicting power output
on clear sky days, and not as accurate on cloudy days and times closer to sunrise
and sunset.
ere are a number of areas for further research and development in this field,
to include:
•

•

The inclusion of data in this experimental apparatus for the meteorological
parameters of visibility, ozone content and atmospheric turbidity. These variables are expected to also affect the attenuation of sunlight and hence further
studies can take place where they are known factors, especially in locations
affected by air pollution.
Some limitations of the model include:
o The determination of solar noon for each location and time of year should
be ascertained for the analysis, as it varies based on latitude (location) and
time of year (season). This value can be accessed from various available
online software.
o There was no provision made in the model for atmospheric precipitation
like snow, sleet or rain. Further studies could be conducted for future models to include these conditions.
o For different PV material type, other models will have to be developed, as
the model from this research was developed based on mono-silicon PV
material.
o In order to simplify the model, the characterization of cloud cover; clear
skies, light cloud and heavy cloud, only took into consideration the condition of the solar disc and not the rest of the solar window in general.
Including the cloud cover fraction could prove significant to the model.
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is study has laid the foundations for very useful information for solar PV
energy production. e next step in the process will be to address the areas outlined
above for future research, with the hope of getting valuable information into the
hands of lay people and professionals alike. e final deliverable of this research
will be a user friendly software that could provide fairly accurate calculations of
solar PV energy availability for the use of home owners. is has the potential to
enhance the design and application process of providing cleaner, renewable energy
that would be environmentally benign.
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APPENDIX I
Data Collection for Model – Days 2, 3, 5 and 6
Table 11: Data Collection for Model – Day 2
V(
volts)

I
(amps)

TD

θz(0)

AT
(F)

BP
(in)

19.7

3.14

10:00

48.9

75

19.7

5.46

10:30

42.5

20.1

6.26

11:00

19.3

6.05

19.1

DP WS RH
(F) (mph) (%)

PW
(in)

CC

30.10

66

3

72

1.53

Clear skies

77

30.10

66

3

70

1.51

Clear skies

36.0

77

30.10

67

4

70

1.49

Clear skies

11:30

29.7

80

30.10

67

2

65

1.48

Clear skies

2.72

12:00

23.5

80

30.10

67

3

66

1.46

Heavy cloud

19.3

5.26

12:30

17.6

81

30.09

68

1

63

1.45

Light cloud

19.4

6.06

13:00

12.7

82

30.08

67

3

61

1.44

Light cloud

19.0

2.30

13:30

11.8

82

30.05

67

3

60

1.44

Heavy cloud

19.5

3.38

14:00

16.3

82

30.05

67

2

61

1.43

Light cloud

19.3

3.26

14:30

22.0

82

30.05

67

3

61

1.44

Heavy cloud

19.3

2.42

15:00

28.1

81

30.04

67

4

62

1.44

Heavy cloud

19.3

2.28

15:30

34.4

81

30.03

66

3

61

1.45

Heavy cloud

19.1

1.78

16:00

40.8

81

30.01

67

3

62

1.46

Heavy cloud

18.9

1.43

16:30

47.3

80

30.00

67

1

64

1.47

Heavy cloud

18.6

1.02

17:00

53.7

80

29.99

66

1

63

1.48

Heavy cloud
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Table 12: Data Collection for Model – Day 3
V
I
(volts) (amps)

TD

θz
(0)

AT
(F)

BP
(in)

DP
(F)

WS
(mph)

RH
(%)

PW
(in)

CC

19.9

2.56

12:00

23.5

76

30.00

68

0

75

1.59

Light
cloud

18.8

2.22

12:30

17.6

80

30.00

68

0

68

1.59

Light
cloud

19.9

6.69

13:00

12.7

81

30.04

68

2

63

1.58

Clear
skies

18.7

3.21

13:30

11.8

82

30.03

68

3

62

1.57

Clear
skies

18.9

4.22

14:00

16.3

82

30.02

67

3

61

1.57

Heavy
cloud

18.9

2.73

14:30

22.0

83

30.02

68

2

61

1.56

Heavy
cloud

19.6

6.56

15:00

28.1

82

30.01

67

3

59

1.53

Clear
skies

19.0

2.43

15:30

34.4

83

30.01

66

2

58

1.51

Heavy
cloud

18.5

2.86

16:00

40.8

84

30.00

66

1

54

1.47

Heavy
cloud

19.6

5.54

16:30

47.3

83

30.01

66

5

56

1.50

Clear
skies

19.4

4.92

17:00

53.7

83

29.98

66

3

56

1.56

Clear
skies

18.8

2.28

17:30

53.1

83

29.96

66

3

56

1.57

Light
cloud

19.8

3.30

18:00

59.5

82

29.95

65

1

57

1.62

Clear
skies

19.2

2.07

18:30

65.9

82

29.96

64

3

55

1.62

Clear
skies

18.5

0.66

19:00

72.0

81

29.95

63

1

56

1.61

Clear
skies
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Table 13: Data Collection for Model – Day 5
θz
(0)

AT
(F)

BP
(in)

DP
(F)

WS
(mph)

RH
(%)

PW
(in)

CC

8:00

74

64

29.88

56

0

76

0.63

Clear skies

1.98

8:30

67.7

65

29.89

58

0

77

0.59

Clear skies

19.9

2.76

9:00

61.4

68

29.89

58

2

71

0.48

Clear skies

19.7

3.50

9:30

55.0

72

29.89

59

1

64

0.49

Clear skies

19.7

4.22

10:00

48.6

74

29.89

57

1

55

0.50

Clear skies

19.5

4.78

10:30

42.1

77

29.89

58

5

51

0.58

Clear skies

19.6

5.29

11:00

35.6

78

29.88

56

5

48

0.65

Clear skies

19.4

5.50

11:30

29.2

79

29.88

56

10

45

0.67

Clear skies

19.4

5.80

12:00

23.0

80

29.87

56

5

44

0.68

Clear skies

19.3

5.92

12:30

17.0

81

29.86

57

1

43

0.68

Clear skies

19.3

6.01

13:00

11.8

82

29.86

56

3

41

0.68

Clear skies

19.2

6.02

13:30

09.0

83

29.85

57

4

41

0.68

Clear skies

19.7

6.12

14:00

10.6

83

29.88

57

3

41

0.68

Clear skies

19.1

5.98

14:30

15.4

84

29.82

58

1

41

0.69

Clear skies

18.8

3.84

15:00

21.2

85

29.81

57

3

39

0.70

Light cloud

19.3

5.80

15:30

27.2

85

29.80

59

4

41

0.69

Clear skies

19.2

5.43

16:00

33.8

85

29.78

59

3

41

0.67

Clear skies

19.2

4.93

16:30

40.2

86

29.77

58

5

39

0.66

Clear skies

19.6

4.56

17:00

46.7

86

29.76

57

4

38

0.65

Clear skies

19.4

3.78

17:30

53.1

86

29.76

57

6

38

0.64

Clear skies

19.3

3.05

18:00

59.5

85

29.75

57

4

38

0.62

Clear skies

19.2

2.38

18:30

65.9

85

29.74

57

3

38

0.63

Clear skies

V
I
(volts) (amps)

TD

19.7

1.21

19.8

100
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Table 14: Data Collection for Model – Day 6
I
(amps)

TD

θz(0)

AT
(F)

BP
(in)

DP
(F)

19.6

5.61

11:30

29.2

77

29.83

58

0

52

0.60

Clear skies

18.9

5.71

12:00

22.9

83

29.84

59

2

44

0.68

Clear skies

18.9

5.77

12:30

16.9

84

29.84

59

4

42

0.78

Clear skies

18.9

5.93

13:00

11.6

85

29.84

57

3

38

0.85

Clear skies

18.9

5.96

13:30

08.7

86

29.83

57

2

38

0.87

Clear skies

18.7

5.68

14:00

10.3

86

29.83

58

2

39

0.88

Clear skies

19.2

5.62

14:30

15.1

86

29.82

57

5

37

0.90

Clear skies

18.9

5.29

15:00

21.0

87

29.82

57

1

36

0.92

Clear skies

19.1

5.79

15:30

27.2

87

29.81

58

3

37

0.93

Clear skies

19.0

5.54

16:00

33.6

88

29.80

56

3

34

0.95

Clear skies

19.0

4.71

16:30

40.0

88

29.79

56

5

34

0.93

Clear skies

19.3

4.40

17:00

46.5

87

29.78

56

4

35

0.92

Light cloud

19.4

3.73

17:30

52.9

86

29.78

57

2

39

0.90

Light cloud

18.9

1.69

18:00

59.3

85

29.78

59

1

41

0.88

Light cloud

18.8

1.90

18:30

65.7

85

29.77

58

2

41

0.86

Light cloud

18.7

1.51

19:00

72.0

86

29.77

58

2

40

0.85

Clear skies

V
(volts)
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APPENDIX II
Glossary of Terms
Photovoltaics
A Photovoltaic system converts the radiant energy from the sun to DC electrical energy
using a semi-conductor medium (cells, modules, panels and arrays) like silicon. Energy
conversion efficiencies vary from about 6 to 20 percent depending on material type
and conditions.
Zenith Angle (θz)
The Zenith angle at a particular point and time on earth is the angle between the vertical line from that point and the centre of the sun’s disc. The Zenith angle varies from
0, when the sun is at its zenith, or highest altitude, to 90 degrees at the horizon (sunrise
or sunset).
Air Mass (AM)
Air Mass is the relative distance through earth’s atmosphere that sunlight has to travel
to reach a particular location on earth. When the sun is directly overhead AM value is
equal to 1, and at sunrise or sunset it is approximately equal to 38. The AM value is a
function of the zenith angle.
Solar Noon (SN)
Solar Noon is the time of day when the sun is at its zenith, meaning the time of day
when the sun is at its highest altitude in the sky for that day. At Solar Noon the AM
value is closest to 1, and is the smallest AM value for that day.
Regression Analysis
Regression Analysis is a statistical analytical procedure where the relationships between
and among variables are studied and determined. An equation linking these variables
is a deliverable of the regression process. While regression analysis establishes relationships, it does not establish cause and effect in relationships.
Residual Analysis
Residual Analysis is an error analysis performed at the end of a regression analysis; it
is the process of examining and validating the accuracy of the resulting model of regression using the statistical errors and plots.
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An Analysis of the Research Ethics
Policy at a Caribbean University
SUSAN A. MUIR1
1Faculty

of Engineering and Computing

Abstract
e paper presents an analysis of the research ethics policy at a Caribbean university.
It examines each phase of policy making in this context, presents a Systems Framework, and evaluates the precision and plausibility of the policy. e Research Ethics
policy formulation at University of Technology, Jamaica, is sound, based on a review
of the policy documents in this case study. However, there are challenges in policy
implementation and monitoring. e role of politics and the value of change agents
– to respond to opportunities for marked improvements in policy implementation
and monitoring – are considered. Lessons from this paper could be utilized to improve
the protection of the health, safety and rights of human subjects in research projects
in institutions across the Caribbean and other developing countries.
Keywords: Research Ethics Committees, Institutional Review Boards, Policy Precision,
Policy Plausibility, Systems Framework, Role of Politics, Policy Entrepreneurs, Human
Subjects Research, Developing Countries

Introduction
Globally, Research Ethics Committees (RECs) encounter challenges that prevent
optimal operations. For example, scholars have noted multiple concerns with the
functioning and capability of RECs in developing countries (Silverman and Sleem,
2014). Due to the growing number of research studies in the region, as much as
Corresponding author: Susan A. Muir: smuir@utech.edu.jm
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270 million residents of the Caribbean region are at risk due to ineffectual or
inefficient oversight of clinical trials (U.S. National Institutes of Health Project
Information, 2015).
is paper will outline opportunities to improve the system of ethical review at
the University of Technology, Jamaica (UTech, Jamaica). I will analyze the current
policy using a systems framework, discuss the precision and plausibility of the policy
and the phases of research ethics policy-making, as well as evaluate the impact of
interest groups on RE policy outcomes.

Analysis of UTech Research Ethics Policy using a Systems
Framework
The inputs, process, outputs, outcomes, and ultimate objectives of the Research
Ethics policy are outlined in Table 1. These objectives are also relevant within
Research Ethics Committees and Institutional Review Boards in Jamaica and the
wider Caribbean context (see Table 2). The unintended consequences of the
research ethics policy at UTech, Jamaica include institution issues (reputation,
research funding, and scholarly publication) by staff, a bureaucratic process for
research ethics approval (delays in application processing for minimal risk projects),
as well as a negative attitude towards the Research Ethics Committee by some investigators (including both full-time academics and student researchers). Given that
there is no monitoring process by the REC at UTech, Jamaica, one unintended
consequence of the current Research Ethics Policy is that the risk to human participants (for projects assessed as high risk) may not be mitigated by the existence of the
policy, given the lack of monitoring and enforcement of the rules.

104

Vol 9, 2016

An Analysis of the Research Ethics Policy at a Caribbean University
Table 1: University of Technology, Jamaica (UTech Jamaica) Research Ethics
Systems Model Template with identification of Responsible Parties
INPUTS
1. Research Ethics Committee (REC) Terms
of Reference and
Research Ethical
Guidelines by Committee lead by School
Graduate Studies,
Research & Entrepreneurship (SGSRE)
including Faculty
Representatives
2. Appointment of
members to University & Faculty REC
committees by Dean’s
Oﬃce
3. Training in Research
Ethics for REC members (online courses)
4. REC Application
forms by researchers
5. Funding (Self-financing by students,
UTech Research
Development Fund,
and external funding)

Vol 9, 2016

PROCESS
1. Review of REC Policy
at University REC
Committee, Board of
GSRE and Academic
Board of UTech
Jamaica
2. Ongoing Training in
Research Ethics (e.g.
CARPHA training)
3. Email notification(s)
about REC policy to
UTech Jamaica staﬀ by
Associate Deans for
Research, and
Research Coordinators
4. Ethical Review by
Faculty Research
Committee to be
scheduled monthly
5. Bi-monthly Ethical
Review by University
Research Committee
(if research is more
than minimal risk or
if research will conducted with external
investigators)
6. As needed, Review
sent to external experts
for consultation (e.g.
marijuana research)
7. Any reported research
ethical misconduct
(investigated by Legal
and Ethical Compliance Oﬃcer and/or
Legal representative on
University REC)
8. Record keeping of
submission history
(administrative support staﬀ in Faculties
& SGRSE)

OUTPUTS

OUTCOMES

1. Protocols reviewed
based on Terms of
Reference and Guidelines (by Faculty/University REC)
2. REC Members (and
other invited academic staﬀ) trained in
Research Ethics (by
external parties)
3. Written Notification
to researcher(s) from
Faculty and/or University Research
Ethics Committee
4. Printed Certificate of
Approval for Research
by School of Graduate Studies, Research
and Entrepreneurship
(SGSRE)
5. Action taken by
SGSRE) or Academic
Board to respond to
research misconduct

1. Protected human
research subjects and
animal participants
(joint eﬀort by REC
and Researcher(s)
including academic
staﬀ and students)
2. Academic integrity in
Research, e.g. handling of data, publications, appropriate use
and application of
research funds
(Researchers)
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Table 2: An Overview of Research Ethics Committees (Relevant to UTech, Jamaica)
Input
UTech,
Jamaica

Research Proposals Guidelines
(no specific
mention of
clinical trials)
Budget and
other resources

Structure/Process
REC jurisdiction,
composition,
standard operating procedures
Ethical and
Scientific review

Output
Reviewed protocols (subject to
MOH approval)
– stored at Oﬃce
of Graduate
Studies, Research
and Entrepreneurship

Clinical trial
proposals

Ministry
of Health
(MOH)

Research Proposals Guidelines
(no specific
mention of
clinical trials)

REC jurisdiction,
composition,
standard
operating
procedures

Budget and
other resources

Ethical and
Scientific review

Reviewed protocols – repository
at Ministry of
Health for public
review

Research Proposals Guidelines &
Policies
Budget and
other resources;
Research
proposals

106

Impact

Protected human research
subjects; Anticipated Success
Indicators include:
– No moderate or severe harm
to subjects
– Increased number of sponsors
wishing to collaborate
– Lowered risk of damage to
institutional reputation
– Lowered risk of damage to
institutional reputation
– Improved quality in research
proposals
– ‘Satisfactory’ self-assessment
of REC

Honesty and
Integrity in
Research conducted on UTech
campus

Protected human research
subjects;

Honesty and
Integrity in
Research within
Jamaica (if
approved protocol
followed & adverse
events reported)
More research that
will benefit
Jamaican society
Increased Public
Trust in Research
Improved Reputation of MOH

Unintended Negative outcomes
– under regulation (e.g. no
monitoring of high risk
research projects by MOH is
problematic)
Success Indicators include
– No harm to subjects
– Cultural norm of Investigator
compliance(including reports
of adverse events)
– ‘Satisfactory’ Self-assessment
of REC

Clinical trial
proposals

CARPHA
(Caribbean
Public
Health
Agency

Outcomes

REC jurisdiction,
composition,
standard operating procedures;
Ethical and
Scientific review

Reviewed protocols disseminated
to Caribbean
RECs (in CARICOM countries),
upon request

Protected human research
subjects
Improved REC review across
Caribbean
Positive indirect outcome –
Continued funding for
CARPHA by CARICOM
countries and funding agencies

More research that
will benefit
Jamaican society
Increased Public
Trust in Research
Improved Reputation of UTech
Jamaica

Honesty and
Integrity in
Research; More
research within
Caribbean that
benefits society;
Increased Public
Trust in Research
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Precision and Plausibility of the UTech Research Ethics Policy
This section discusses the precision and plausibility of the research ethics policy at
UTech, Jamaica.

Policy Precision
A purpose of the research policy is “to ensure the safety and well-being of research
staff, human and animal subjects and experiments” (UTech, Jamaica, 2009, p.2).
The primary desired outcome of the establishment and operations of a Research
Ethics Committee (REC) at the University of Technology (UTech), Jamaica is the
increased protection of human subjects in research projects. Moreover, measurable
outcomes are necessary to precisely assess the success of a policy. Apparently, there
have been low levels of attention to evaluation of the RECs globally (Coleman and
Bouësseau, 2008).
Currently UTech Jamaica does not evaluate its REC using any measure although
the University REC created a Faculty REC report (Interviewee C, 2015). At first
glance, the structural elements of the REC at UTech, Jamaica are fairly robust.
However, the UTech Jamaica has neglected the role of process and outcome assessment in research ethics review. I suggest that UTech, Jamaica could collect evidence
to measure protection, while recognizing that measurements may not portray the
level of protection of human subjects in research studies and while recognizing that
“the links between indicators and outcomes are complex, possibly subject to long
lags, and often not well understood” (Kaufmann and Kraay, 2008, p.6). Diﬀerent
kind of policy measures could also be used to measure the success of human subject
protection procedures at UTech, Jamaica, including: structural indicators, process
indicators, and outcome indicators. For example, several success indicators for the
performance of Research Ethics Committees (RECs) have been outlined by Silverman et al (2014) and Sleem et al (2010). Several of these indicators that could be
used to review studies conducted at UTech, Jamaica include:
•
•
•

No participants moderately or severely harmed
Increased number of sponsors wishing to collaborate with College of Health
Sciences at UTech
High percentage of Proposals complies with guidelines and checklists
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Decreased number of proposals that require major revision or are rejected by
the REC
Minimal number of adverse event reports and no major adverse event reports
Increased Funding of Clinical Trial Research (due to improvement in REC
review process)
Increased Publications of Clinical Trials in Jamaica (due to improvement in
REC review process)
Increased (or ‘Satisfactory’) score on self-assessment tool for RECs
Cultural norm of Investigator compliance with policy, including reports of
adverse events (measured by perception survey)
Increased Public Trust in Research among university community (measured by
perception survey)
Improved Informed consent process and safeguards for vulnerable participants
(measured by audit)

In addition to the most important outcome listed above, namely that no participant was harmed, it may be useful to employ the REC Quality Assurance SelfAssessment Tool tailored for developing countries developed by Sleem et al (2010).
e tool examines both structural aspects (organizational aspects, submission
arrangements and materials) and process elements (membership and educational
training, minutes, policies referring to review procedures, review of specific protocol
items, communicating a decision, and continuing review).
In addition to the aforementioned indicators, it may also be helpful to create a
survey for research participants to get feedback to help answer three research questions suggested by Coleman and Bouesseau (2008): “Does REC review improve
participants’ understanding of risks and potential benefits of studies?” “Does this
process aﬀect prospective participants’ decisions about whether to participate in
research?” “Does it change participants' subjective experiences in studies or their
attitudes about research?”
Some of these success indicators are challenging to measure without exceeding
current budgets expenses, e.g. audit of informed consent process. However, most
of the data can be collected at minimal expense, e.g. the self-assessment tool for
RECs as well as other perception surveys could be conducted online (using a free
software tool).
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Policy Plausibility
If UTech Jamaica implements the current policy consistently, there should be an
increase in the protection of human subjects. However, there are various impediments that could prevent this, including a lack of legislation at the national level
and a lack of regulation at the institutional level. Although the protection of human
subjects that will take place at UTech, Jamaica is currently subject to review outside
of the institution by the Ministry of Health (MOH), it may also be necessary to
request review from experts at an external agency/ university, e.g. CARPHA (see
Table 2). The Jamaican Ministry of Health has a policy that aims to protect human
subjects (MOH, 2010); the program manager is the Chairman of the Ministry’s
Ethics and Medico-Legal Affairs Panel. Yet, there is no legislation to enforce the
policy guidelines by the MOH. As such, compliance with the policy is based on
implicit trust in researchers. Moreover, it is possible that the outcomes for Jamaican
RECs may differ; moreover, some success indicators of RECs (from the perspective
of program managers, committee members and policy makers) are noted. UTech,
Jamaica has recently started growing marijuana in order to conduct research on its
medical properties but there are no explicit policy guidelines for clinical trials in
the current UTech research ethics policy (University of Technology Jamaica, 2012).
It is imperative that any clinical trials and other research studies conducted at
UTech Jamaica protect the health, safety and rights of the research subjects, so
additional amendments to the policy guidelines, and additional training to prepare
the REC for this type of research, are needed. Moreover, additional discipline specific training for REC members is required to improve the quality of research ethics
review in each academic unit.
Of course, this will involve the use of both top-down and bottom-up approaches
to policy making and implementation. According to Walt (1994), policy making
is dynamic, with “formulation and implementation two elements in a continuous
loop, and both as political as the other.” Given the political nature of health policy
in Jamaica, evidence from both top-down and bottom-up approaches to policy
implementation may be useful in evaluation. Implementers (including REC committee members, principal investigators, MOH employees, UTech academics) may
collectively change the way the policy is implemented (Walt, 1994); hence, it would
be useful to conduct a self-assessment tool to assess the operational characteristics
of each REC involved in approving clinical trials (Silverman et al, 2014) as well as
a survey of investigators about research ethics. In my estimation, the pre-conditions
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of the top-down approach to policy implementation (from Walt 1994) that are
likely to problematic in Jamaica include: Availability of adequate time and resources
in required combination, Understanding and agreement on objectives of REC,
Communication and coordination must be ‘perfect’, and Authority can demand
and obtain perfect compliance. Bottom-up approaches – such as the recent internal
move to improve faculty and college REC functioning – are critical for policy
plausibility.

Overview of the phases of Research Ethics policy-making at
UTech Jamaica
This section will discuss which standards and regulations affect policy formulation,
policy implementation, and policy modification at UTech, Jamaica. In addition,
the role of policy evaluation and policy entrepreneurs will be reviewed.

A Brief History of UTech Ethics Policy
The research ethics policy of the University of Technology, Jamaica (UTech
Jamaica) was initially conceived in 2004. To date, there have been two revisions of
this policy in 2009 and 2012. Although the origins of the policy are unclear, the
Research Ethics Policy at UTech, Jamaica may have been conceived because of the
introduction of graduate studies and the thrust towards the development of a
research agenda at UTech, Jamaica (Interviewee B, 2015). The School of Graduate
Studies, Research and Entrepreneurship – formerly called the Office of Graduate
Studies and Research – is integral to the formulation of the research ethics policy.
Stakeholders with a vested interest in the policy being promoted include research
subjects, researchers (primarily staﬀ and students at UTech, Jamaica and researchers
at other local academic institutions), the School of Graduate Studies, Research and
Entrepreneurship (formerly Oﬃce of Research and Graduate Studies) at UTech,
Jamaica, research funding organizations, some public agencies in Jamaica, and
various international organizations.1
e Research Ethics Policy of UTech, Jamaica was initially published within a
printed booklet “Research Policy and Guidelines” by the Oﬃce of Research and
Graduate Studies (ORGS) in 2004. e section on Research Ethics included two
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sections: (i) Human Ethics Committee Policy and Guidelines and (ii) Animal
Experimentation Ethics Policy and Guidelines.2
A second iteration of the policy – by the School of Graduate Studies, Research
and Entrepreneurship (SGSRE) – was published online in 2009 (University of
Technology Jamaica, 2009). at revised policy was divided into four sections:
research ethics, research involving human subjects, research involving animal subjects, and field research. When the policy was modified in 2009, research ethics
applications were handled within the diﬀerent Faculties at UTech, Jamaica. However, some faculties implemented the policy more consistently than other units.
For example, while there is some evidence that the Faculty of Health and Applied
Science applied this policy systematically, other faculties such as the Faculty of
Engineering and Computing did not review undergraduate research projects since
it was assumed that all undergraduate major projects posed no or minimal risk to
study participants.
e current Terms of Reference for the University Research Ethics Committee
was approved by the Board of Graduate Studies, Research and Entrepreneurship
on February 23, 2012 (Onyefulu, 2012)3. As per the systems framework of Longest
(2001), however, the process of formulating this policy should have involved more
feedback from relevant stakeholders: “e procedure of commenting on draft rules
is one of the most active points of involvement for strategy makers… and others
who have a stake in a particular policy in the entire policymaking process” (Longest,
2001, p x). Also, there was insuﬃcient advocacy for the policy. e policy was
promoted externally; for example, at least one senior UTech staﬀ posited – at an
academic conference – that research ethics is critical:
Ethics in research is considered to be a major priority of the university. With over
400 undergraduate and graduate projects undertaken each academic year an efficient yet robust mechanism for ethical review and approval was established and
operationalized in 2012 (Riley, date unknown)…. Activities to prevent ethical misconduct at UTech Jamaica include the formulation of several policies.4 (Riley, date
unknown)

Despite this, however, there was limited internal advocacy or promotion of the
policy. e Action Sheet after the resuscitated University REC Meeting in 2012
included: (i) write to the Oﬃce of Legal Counsel and Compliance for a representative to serve on the committee, (ii) write to external agencies (NEPA, JIPO and
MOA for the appointment for recommended oﬃcers to serve on the REC (SGRSE,
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2012)5. Moreover, in practice, there are a number of implementation gaps, e.g. the
posts for legal representative on the University REC is now vacant and appointed
external representatives no longer attend. ere are also a number of policy modification gaps. A systematic evaluation of research ethics at UTech Jamaica could be
conducted as part of the policy modification reviewing national and regional strategies, institutional commitment and researcher’s conduct (Hyder et al, 2009, as cited
by Strosberg, Gefenas, and Famenka, 2014).
Notably, the Research Policy is currently under review at UTech Jamaica and
many REC members attended the Research Ethics training 3-day workshop by the
Caribbean Public Health Agency in 2015. As a result, there is increased focus on
Research Ethics at UTech Jamaica. Educational sessions are being organized regularly on the campus, e.g. two presentations on UTech Research Day 2016, a
keynote speaker on Research Ethics during the Faculty Week for Engineering and
Computing. Despite this, implementation of the policy seems to be implemented
inconsistently across Faculties. Compliance with the research ethics policy is greater
in the College of Health Sciences (COHS) than in other faculties (Interviewee A,
2015).

Standards and Regulations that affect the Research
Ethics Policy at UTech Jamaica
The organizations that affect policy at UTech Jamaica include funding agencies
and accrediting organizations. Funding agencies have definitely influenced the
research ethics policy at UTech Jamaica since the approval of a University Research
Ethics Committee (REC) is a requirement for all applications for research grant
funding, e.g. multi-lateral organizations. Currently, many policies are being
reviewed at UTech Jamaica in preparation for a bid for institutional accreditation
by the University Council of Jamaica (UCJ).
Notably, the Caribbean region has few published guidelines in research ethics
(Mullings, 2007). e Government of Jamaica has no legislation or regulation that
establishes standards of conduct for human research (US Department of Health
and Human Services, 2014, p. 118), but there is a Research Ethics Committee for
two ministries: the Ministry of Health and the Ministry of National Security and
Justice. Moreover, there is legislation and regulation of food and drugs, in addition
to the Guidelines for the Conduct of Research on Human Subjects (ibid, p. 118).
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Yet, there is no evidence that these government policies have influenced the
Research Ethics Policy at UTech Jamaica.

Role of Politics in Policy Formulation,
Implementation and Update
Politics does play a role in influencing the research ethics policy formulation and
implementation. Interestingly, the most recent update of the research ethics policy
was primarily motivated by researchers who wanted to qualify for external research
funding. In 2012, the Chair of the Research Ethics Committee (REC) sent a memorandum to Deans, which stated that:
The main function of the Ethic Committee is to maintain high standards of
research integrity. Its role and function is critical to the University as grant and
other funding agencies require that institutional applicants have an ethics committee which seeks to maintain research integrity. (Onyefulu, 2012)

In that memorandum, the Deans were asked to perform two important tasks:
(i) appoint a representative to attend the first meeting of the resuscitated University
REC on March 20, 2012 as well as (ii) to appoint representatives to convene a Faculty Research Ethics Committee (ibid). Moreover, a member of the Research Ethics
Committee believes that the (unwritten) rationale for the policy is to protect the
institution’s reputation and to increase opportunities for research funding (Interviewee C, 2015).
It is unclear how successful the Research Ethics Policy has been at UTech
Jamaica. e Graduate Studies, Research and Entrepreneurship Coordinator
(GSRE) for each Faculty/ College plays a critical role in policy implementation
and monitoring (Interviewee A, 2015). ere are some problems with compliance
of researchers and GSRE coordinators. Independent of the push to obtain external
funding, there is little incentive and limited financial resources to ensure that the
GSRE coordinator and research coordinators promulgate and enforce the research
ethics policy in a systematic way.
While it is apparent that the protection of human research subjects has improved
in the College of Health Sciences to some extent over time (since this academic
unit is the most vigilant in submitting Research Ethics Applications to the Faculty
and University REC using a partly automated process), based on interviews, the
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compliance level is much less in other Faculties and Colleges at UTech Jamaica. It
seems that significant progress was made since the re-establishment of the University REC in 2009, which occurred because of pressure on researchers to comply
with requirements of external funding agencies. Coming out of a seminar "Ethics
Application: A Necessity for Research at UTech" in April 2016, there was a strong
impetus to develop a clear, well-structured ethics application process at the Faculty
level. As such, Ethics Committee members – playing the role of policy entrepreneurs – met recently to discuss the COHS model. At this meeting, it was suggested
that the University disseminate the protocol for submission of research proposals
of the College of Health Sciences; this model is outlined in Table 3.

Policy Monitoring
As stated in their job descriptions, each Chair for the Faculty Graduate Studies,
Research & Entrepreneurship (FGSRE) is required to monitor the policy as part
of their jobs to ensure “the implementation of SGSRE policy for academic publications and entrepreneurship, research and graduate education” (School of Graduate Studies, Research and Entrepreneurship, 2008). However, compliance with
the research ethics policy is inconsistent (Interviewee A, 2015).
In principle, the penalties for non-compliance of researchers should be enforced
in accordance with the disciplinary procedures of UTech Jamaica. However the
policy monitoring process is patchy. It is noteworthy that students are not permitted
to graduate with a PhD or MPhil degree unless the research was given ethical clearance (Interviewee A, 2015). Yet, some persons who do not comply with the research
ethics policy are not penalized, e.g. faculty members who conduct independent
research, undergraduate research students. Finally, given the level of ignorance and
lack of compliance among supervisors and student researchers, it is critical that the
promulgation of the policy within each Faculty should be improved in conjunction
with monitoring and enforcement systems.
Apart from the science faculties at UTech Jamaica where is a consistent push to
review all research projects, there has been limited review of undergraduate research
projects in many faculties. Some progress has been made in the Faculty of Engineering and Computing since academic year 2015/16 in that most – if not all of
these undergraduate projects meet the first two criteria on the checklist: (i) Research
is not deemed to cause harm or have negative eﬀects on the environment and oth-
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ers, and (ii) the risk for the study is minimal (University of Technology Jamaica,
2013). Still based on the current policy, all projects should be reviewed to determine
if they satisfy the first two criteria. Moreover, not all undergraduate and graduate
projects meet the third criteria “Is the study proposal appropriate and sound enough
for execution?” If the research policy was adequately monitored and enforced, participants and students would not engage in research projects with little merit; hence
it is critical that all research projects be reviewed by a Research Ethics Committee.

Process of Policy Promulgation at UTech Jamaica
Policies that are ratified by the University Council are disseminated to the University community on the mass mailer (UTech Broadcaster) and via committee meetings (including the University and Faculty Research Ethics Committees). Policies
are also expected to be distributed by the person who is responsible for monitoring
the policy in each academic unit (Interviewee A, 2015). For example, each Faculty
Chair for Graduate Studies, Research & Entrepreneurship (FGSRE) is expected to
distribute the research policies to key stakeholders in her/his Faculty. For example,
the Chair of the Faculty of Engineering and Computing (FENC) Ethics Committee (and FENC Chair – FGSRE) distributed the ethics policy documents through
an email on November 10, 2015 to all academic staff members (Akinladejo, 2015).
However, the dissemination of policy papers and guidelines is not consistent
throughout the other academic units.

The impact of significant interest groups on UTech Research
Ethics policy outcomes
There are no regulations or legislation governing research ethics In Jamaica. Only
two government ministries have research ethics committees (REC): the Ministry
of Health and the Ministry of National Security. The Ministry of Health REC
reviews biomedical research conducted in public health facilities while the Ministry
of National Security reviews any research that involves prisoners. Neither ministry
has oversight for other RECs in Jamaica, such as RECs at academic institutions.
As such, government stakeholders had no role in the formulation or implementation of the research ethics policy at institutions like the University of Technology
(UTech), Jamaica.
Vol 9, 2016
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By contrast, there were non-government stakeholders that directly and indirectly
influenced the development, formulation and maintenance of the research ethics
policy: staﬀ at the Oﬃce of the Graduate Studies, Research and Entrepreneurship
(OGSRE), GSRE Coordinators, Research Coordinators, Researchers, International
Funding Agencies, as well as Accreditation Bodies/ External Examiners. As graduate
programs were established in various faculties, there was recognition of the need
for an establishment of institutional research priorities by OGRSE. Based on cultural and social factors within UTech Jamaica, the research policy was reviewed by
the Graduate Studies Research and Entrepreneurship Committee when the research
priorities were documented (based on input by each Faculty). Note: each update
of the research policy was approved through a chain of committees: the Board of
Graduate Studies, the Academic Board and the University Council.
Perhaps the biggest influence in the implementation of research ethics policies
at UTech has been researchers who sought international funding; specifically, they
asked for the re-establishment of the University Ethics Committee in order to be
eligible for research funding from international agencies. e policy document was
updated because of internal pressures based on external pressures on those members
of funding agencies who were asking about IRB approval for research prior to funding. Given resource constraints at UTech Jamaica, this was a compelling argument
(since the institution usually takes an administrative fee when these grants are
approved).
Historically, the implementation of research ethics review for health sciences has
been fairly good. Yet, with the recent thrust towards research in other faculties/colleges, the need for the proper functioning of the faculty and university REC is now
accepted by some senior academics. Unfortunately, many academic staﬀ members
do not recognize the need for RECs at UTech Jamaica either due to ignorance
and/or reluctance to change. With an increased thrust towards publication, some
researchers realize that is important to have a functioning REC at the Faculty and
University level but this may not have influenced policy development until 2015
during a discussion of the undergraduate research policy. Given these various developments, it is not surprising that there were a significant representation of academics from various faculties and colleges from UTech Jamaica at the recent CARPHA
research ethics training, December 1–3, 2015.
Notably, the comments and expectations of the accreditation bodies (e.g. University Council of Jamaica) and external examiners may indirectly influence the
implementation and maintenance of the research policy. In particularly, the Uni-
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versity Council of Jamaica anticipates that policy documents should be updated
every 3–5 years; it seems that this is one of the motivations for the current update
of policies across UTech Jamaica in academic year 2015/16.
A socio-cultural factor prevalent in the Caribbean region may have influenced
policy development: the tendency to seek expertise from outside the region. Hence,
policy guidelines from foreign countries would be quickly accepted to guide
Jamaican ethics policy development. Note: it is unclear whether this is applicable
in the development of research ethics policy at UTech Jamaica. Yet eﬀective change
usually comes from internal change agents. It is commendable that some academic
units are learning best practices from within the institution, by adapting the “Protocol for the Submission of Research Proposals by the College of Health Sciences”.
Table 3: Simplified Protocol for Submission of Research Proposals in the College of
Health Sciences
Process for Research Ethics
Applications

Specific Actions

Expected Turnaround
Time

•
Submission to Research
Proposal to Main Oﬃce for
Research Ethics Committee
•
(REC)

Proposals accepted on 1st and
Collection of Receipt
15th day of each month (or the
working day after public holiday) Immediately
Hardcopy and report from antiplagiarism software submitted to
Customer service representative
Investigator/ Supervisor
• Proposals uploaded to specific
web site

Collection by REC Member

Proposal s and attached Application Form are collected by a
REC team member

2 working days

Submission to an approved
Reviewer

Reviewer submits a report on the
proposal to Research Review
Sub-Committee

10 working days

REC generates report on
proposal

Research Ethics Committee
generates final report on proposal
for collection by Investigator

3 working days

Collection of report

Supervisor notified to collect
report Receipt logged and signed
by Investigator

1 working day
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Opportunities for interest groups to influence the UTech
Research Ethics Policy
There are multiple opportunities for various interest groups to influence the policy
formulation, implementation and modification at UTech, Jamaica.

Influencing Policy Formulation
Policy formulation can be influenced at agenda-setting and development of
legislation and regulation. There is the possibility of shaping the agenda through
‘lobbying’staff in the Office of Curriculum Development and Evaluation (OCDE)
and/or presenting a position paper at relevant Committee meetings. In addition
to GSRE Coordinators and senior researchers, any UTech academic staff member
could define and document problems in the research ethics policy, as well as develop
and evaluate solutions. This includes engaging faculty and staff who have obtained
addition research ethics training, though workshops offered by CARPHA or fellows
who participate in the NIH Fogarty International Center-funded Caribbean
Research Ethics Education Initiative (CREEi), who could possibly assist in a committee drafting legislation. This voluntary service by academics from the University
of the West Indies (Mona) and the University of Technology, Jamaica would be
particularly valuable since the current capacity in the Ministry of Health Jamaica
is limited.

Influencing Policy Implementation
Policy implementation could also be vastly improved by both rulemaking and policy operation. There are opportunities for persons with expertise in Research Ethics
to provide formal comments on draft rules and guidelines as well as to serve on
and provide input to rulemaking advisory bodies.
Policy entrepreneurs can interact with policy implementers, e.g. the Chair of
the Research Ethics Committee, Faculty GSRE Coordinator, and School Research
Coordinator.ree (3) implementation gaps in the Research Ethics policy at UTech
Jamaica include (i) the widespread ignorance about the research ethics policy by
many staﬀ and students (ii) many research projects are not reviewed by the Research
Ethics Committee (REC) and (iii) communication and/or completion of REC
ethical review is not timely. Each of these issues can be addressed in an iterative
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manner. Again, persons trained in research ethics and policy could propose operational changes, e.g. by implementing the common Plan Do Study Act (PDSA)
approach to change. Finally, the role of policy entrepreneurs to create training
opportunities and monitor new procedures would be welcome in this setting.

Influencing Policy Modification
There has already been a history of policy modification based on a number of
factors. However, UTech, Jamaica is yet to set up formal evaluation systems. An
internal assessment of the Research Ethics Committee would be a cost-effective
first step, e.g. using the REC Quality Assessment Tool by Sleem et al (2010). Other
survey instruments could also be created by policy entrepreneurs to evaluate the
perspectives of researchers and research participants. These tools could be integrated
in a revised policy that incorporates success indicators.
Finally, on-going education of key stakeholders – who are responsible for the
research ethics policy – is critical to the success of policy modification.e policy
modification process should include representation from all stakeholder groups –
including junior researchers – since the current policy formulation has taken a topdown approach which has not led to successful implementation of the policies to
date. Moreover, UTech Jamaica could demonstrate more institutional commitment,
e.g. on-going training in research ethics for investigators, computerization of the
REC application process for eﬃcient processing. A change agent could make a
significant diﬀerence in the Research Ethics policy, which islikely to lead to
improved protection of the health, safety and rights of human subjects in research
projects at UTech Jamaica. ese aims are sustainable when there is knowledge (via
capacity building programs), personal commitment as well as an oﬃcial mandate
to follow international standards (Macpherson, 2001); hence, “people in developing
countries must help design bridges to help their nations put international standards
into practice” (ibid).

Conclusion
The analysis indicates that the Research Ethics policy formulation at the aforementioned Caribbean university is sound. Yet, challenges in policy implementation and
monitoring abound. Opportunities for change include the implementation of a
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review of all undergraduate research projects as well as increased attention to the
final item on the review check list “Is the study proposal appropriate and sound
enough for execution?” There are several pressing issues in regards to policy plausibility and precision which may be addressed by a formal assessment using the
REC Quality Assurance Self-Assessment Tool as well as the adoption of a formal
process for ethics review within each academic unit. Additional training for REC
members is recommended to improve the assessment and monitoring of research
projects that are of high risk to human subjects. It is plausible that lessons from
this paper could be utilized to improve the protection of the health, safety and
rights of human subjects in research projects in institutions across the Caribbean
and other developing countries.

Notes
1.

2.

3.
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Various Jamaican agencies that may have a vested interest in the research ethics policy
include the National Environmental and Planning Agency (NEPA), the Jamaica Intellectual Property Office (JIPO), the Ministry of Health and the Ministry of Agriculture; representatives from these groups have been invited to sit on the University REC
at UTech Jamaica. Various international organizations that may have an interest in
improving the research ethics policy at UTech Jamaica include the Association of
Commonwealth Universities (ACU), the Caribbean Research and Innovation Management Association (CabRIMA), the Caribbean Public Health Agency (CARPHA),
the Bio-ethics Society of the English Speaking Caribbean (BSEC), and the Caribbean
Research Ethics Education Initiative (CREEi).
The booklet included several appendices: Exemptions and Waivers from Ethical
Clearance, the Application for the Ethics Approval of Research involving Human
Subjects, the Informed Consent Form for Human Subjects, the Application Form
for Permission to Use Animals for Teaching or Research, the Progress Report for
Research Development Fund, and the Annual Report for Research Development
Fund (University of Technology Jamaica, 2004).
Moreover, the Board of Graduate Studies, Research and Entrepreneurship also ratified
the revised University Research Ethics Guidelines (UTech Jamaica, 2012) and a
Research Ethics Review Checklist for use by the Faculty and University Research
Committees (UTech Jamaica, 2013).
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4.

5.

Policies to prevent ethical misconduct include “the Student Code of Ethics Policy,
the Code of Ethical Conduct for staff, the Research Policy and Guidelines, The Publication Policy, Research Ethics Policy (human and animal subjects) and the establishment of the University Research Ethics Committee” (Riley, date unknown)
Other items in the Action List included (iii) circulate terms of reference, ethical guidelines, research ethics and standards and ethical clearance application form to the Committee members, and (iv) Faculty representatives are to recommend external persons
to serve on the Committee.
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Abstract
Gamification, the introduction of game design mechanics and elements into nongame contexts, has received growing attention in educational circles owing to its
potential ability to motivate and engage. In this paper, we describe the use of select
gamification mechanics in an undergraduate Spanish Language class to get students
“back in the game” in order to increase their engagement in out-of-class online activities. We used an action research approach with a sample of 139 participants from
the Papine campus of the University of Technology, Jamaica for a period of five weeks.
Specifically we integrated experience points, levels, challenges and badges within the
out-of-class online component of the course in week 9 of the 13-week semester. e
results were encouraging as in the five weeks of the gamified course, we found strong
evidence of learner engagement in the out-of-class online component of Spanish Language 2. More than 70% of the students accessed and downloaded the reading materials, more than 75% of the students completed each activity given, and
approximately 73% of the learners participated in the challenges. Additionally, a
cumulative total of five hundred and fifty-nine (559) digital badges were awarded
based on learner activity completion or outstanding performance. Although the findings warrant more prolonged research into gamification and learner engagement,
the preliminary results hold much promise for the out-of-class online component of
Foreign Language courses taught at UTech, Jamaica.
Corresponding author: Michelle Stewart-McCoy: mamckoy@utech.edu.jm

124

Vol 9, 2016

Using Gamification as an Engagement Tool with Spanish Language Learners

Keywords: Quizizz, gamification, learner engagement, Spanish, UTech Jamaica, digital
badges.

Introduction
Education is highly valued as a mechanism for social advancement and the literature
is replete with examples of how higher education institutions have attempted (and
continue) to attempt to make education effective. The ubiquitous nature of learning
technologies has introduced innovative and stimulating tools and processes to renovate, interchange or complement existing traditional learning tools. A large and
growing body of literature describes such tools as including the use of games. Much
of the current research has reported games as sparking curiosity, increasing motivation, advancing learning experiences and improving academic outputs (Rigby &
Ryan, 2011; Barata, Gama, Jorge & Gonçalvez, 2013).
e impetus and dynamism of games are being investigated in non-game contexts through a process called gamification which, simply put, is the application of
game elements to non-game processes such as educational practices (Detering,
2012; Werbach and Hunter, 2015). e use of gamification in business contexts,
has undeniably received increasing attention. is stems largely from its apparent
facility to motivate participants into desired courses of action by making mandatory
tasks and/or routine activities satisfying. e transfer and application of gamification to educational settings seem then to be logical extension, as it has great potential to motivate students in performing routine learning activities that they are
normally reluctant to carry out by providing them with non-tangible rewards for
their completion.
Since the appearance of gamification on the educational landscape, it has quickly
become one of the buzzwords in the field. is brings us to posing the question;
what are the benefits of using gamification principles in Higher Education? What
we know about the benefits of gamification, is largely based upon empirical studies
carried out by North American and/or European researchers. Kapp (2012) and
Kovács (2015) propose nine principal benefits of gamification in education. ese
include increasing learner engagement, encouraging ludic and interactive learning,
providing instant feedback, reinforcing learning and increasing time spent on tasks.
Whereas the research on gamification in Higher Education is growing rapidly
in North American and European countries, there is need to understand gamifica-
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tion and learner engagement in online environments at a local level. is paper
seeks to remedy the paucity of local empirical research in the field of learner engagement using gamification. In this paper, we examine how gamification principles
impact undergraduate students studying a semester-long Spanish Language course
(SPA2010) at UTech, Jamaica. We begin by describing the course which was gamified, discussing the context which led to the introduction of gamification mechanics, and outlining the gamification elements we incorporated into the course. We
then discuss the findings and conclude our paper by discussing the essential lessons
learned from the gamified course and the implications for other prospective
gamified learning experiences in our foreign language course oﬀerings.

The Context
The Spanish Language 2 Course
Spanish Language 2 (SPA2010) is a second-level Spanish course offered by the Faculty of Education and Liberal Studies (FELS). The course is opened to students
on the Papine and Montego Bay campuses as well as to students of the community
colleges/UTech franchises who have successfully completed Spanish Language 1.
Spanish Language 2 is mandatory for all students pursuing degrees in Hospitality
and Tourism Management (HTM), Food Service Management (FSM), Chemical
Engineering and Pharmaceutical Technology. For students pursuing other programmes of study, the module is optional.
Spanish Language 2 is a 13-week course which covers three comprehensive units
and involves more complex grammatical structures, more advanced vocabulary
items, and idiomatic expressions than in Spanish Language 1. e module is examined by course-work only; that is, there are no final university-level examinations,
rather students are required to engage in a series of in-class assessments which tests
their level of mastery in the four language skills of reception (listening and reading)
and production (writing and speaking). Spanish Language 2 is a web-enhanced1,
five-hour per week course with four hours dedicated to face-to-face tutorials and
one hour devoted to online. e online component (focus of this research project)
of Spanish Language 2 is hosted on the Moodle platform and requires students
to access the one-hour online tutorial and accompanying online activities during
out-of-class hours.
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e 2015/16 online resources for Spanish Language 2 comprised a total of fifteen
(15) course-related tutorials; five (5) in Unit 1, four (4) in Unit 2 and six (6) in
Unit 3. e tutorials were set to be automatically downloaded when clicked for
viewing, thus allowing the activity reports to determine how many times the
resources were viewed/downloaded. In addition to course-related tutorials, the
SPA2010 course incorporated a combined total of nine online activities. ose
activities included four assignments which had to be submitted/uploaded to the
online platform, two tasks which required students to update their participant profiles and to post to a forum using the target language and three auto-rated2 quizzes.

Learner engagement (or the lack thereof)
We found that during the first eight weeks of the semester, the Spanish Language
2 course was fraught with learner inertia, poor participation levels and a general
lack of engagement with the out-of-class online resources and activities. We primarily consider the classifications and discussions of Trowler (2010) in our determination of learner engagement. Trowler explains that in an attempt to enhance
the teaching and learning processes in Higher Education institutions, student
engagement has become a high priority focus for analysis and discussion. For her,
student engagement is a multidimensional concept (behavioural, emotional and
cognitive) which involves students investing time and effort into their academic
activities and practices.
For the sole purpose of this paper, we consider students’ non-engagement (a lack
of engagement) and not negative engagement (disruptive or rebellious reactions)
with the out-of-class online resources and activities. Consequently, we operationally
define learner engagement as students’ attention, interest, involvement and active
participation in the out-of-class online learning component of Spanish Language
2. Additionally, in our discussions, we will use the terms interaction with, participation in, involvement with as synonymous terms for engagement with.
To demonstrate the poor levels of student engagement with the out-of-class
online resources and activities between weeks 1 and 8, we tallied the data from the
Moodle platform using the default Moodle analytics tools via learner access logs,
course logs, completion data and activity reports. Our findings showed high levels
of online absences, low levels of activity completion and low occurrences of assignment downloads. At the end of week 8, less than half of the students had accessed
the out-of-class online component of the course. e Moodle Participants’ report
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Figure 1. Students’ access to the online component (weeks 1–8)

revealed that 76 students (55%) had never accessed the out-of-class online component of the course and 63 students (45 %) had accessed the resources and activities
once or more since its implementation at the beginning of the semester. Figure 1
shows the graphical representation of students’ access to the online component.
As it relates to students’ involvement with the activities, the data showed a similar
pattern of non-engagement. e activity and course completion reports regarding
the completion of online quizzes, assignments, forum discussions and updating of
participant profiles were equally unfavorable. e reports revealed that less than
30% of students completed each of the activities assigned. Please refer to figure 2
for a graphical breakdown of students’ completion rates for each online activity
during weeks 1–8.
Access levels to the online tutorials and resources were also very poor. Of a possible 834 downloads for Unit 1 resources, the data shows that 153 (18%) students
accessed and downloaded the tutorials. Units 2 and 3 followed a similar trend with
145 downloads of a possible 556 (26%) and 138 of a possible 695 downloads (20%)
respectively.
Given the dismal levels of interaction with the online content, bearing in mind
the documented successes and potential of gamification in Higher Education and
in our eﬀort to get learners “back in the game”, we decided to gamify the last five
weeks (weeks 9–13) of the Spanish Language 2 course.
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Figure 2. Students’ activity completion rates (weeks 1–8)

Figure 3. Students’ resource download rates (weeks 1–8)
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Research objective
Learner engagement, especially in eLearning contexts has become an increasingly
important area to Foreign Languages. One of the more currently critical discussion
on how best to engage learners in online environments is that of applying gamification mechanisms to educational processes. Bearing these in mind, the principal
purpose of this research was to determine if the gamification of the Spanish
Language 2 course could increase student engagement in their out-of-class online
activities.

Research question
Can the gamification of the Spanish Language 2 course increase students’ engagement in their out-of-class, online activities?

Methods
Study Design
In order to answer our research question of whether or not the presence of gamification mechanisms in Spanish Language 2 could increase students’ engagement
levels in their out-of-class online activities, we employed an educational action
research approach to the study. In education, Action Research (also called Practitioner Research and Classroom Research) is a systematic inquiry carried out by
practitioners in their own educational contexts in order to develop their practice
and optimize their learners’ experiences (Sagor, 2000). According to Efron and
Ravid (2013) Action Research has become an established feature in educational
contexts because it is seen as a viable framework with a powerful strategy for transforming and refining educational processes. McNiff (2016) maintains that Action
Research problematizes academic content, concepts, and contexts in an attempt to
improve educational processes. Such a problematization involves practitioners probing “how do I….?” questions in order to initiate action in their practice.
Action Research is cyclic and comprises four (4) stages of planning, acting,
observing and reflecting. For practitioners, the Planning stage involves identifying
the problem at hand, sourcing information to understand the issue more, devising
130
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probing questions and developing a plan of action. Phase 2, the Action phase,
speaks largely to testing the plan of action and collecting emergent data. Stage 3 is
the Observation stage and this is where practitioners scrutinise the findings so that
they can make sense of what the research tells them. e final stage in the cycle is
that of Reflection. In this phase, practitioners evaluate the completed cycle, implement the findings or make modifications and revisit the process.
In gamifying Spanish Language 2 using Action Research, we began the process
by accepting that we had a problem with students’ lack of engagement in the outof-class online component. We had in-class discussions which led us to believe that
despite the attractive course interface, the detailed visual guidelines and the frequent
reminders, the out-of-class online component still lacked a certain pull factor and
requisite appeal to entice the students to the site and keep them actively engaged
while there. We considered gamification as a possible solution, devised a plan of
action guided by the literature and other studies conducted in Higher Education
institutions. We implemented the plan during the final 5 weeks of teaching, activated the Moodle learning analytics tools, collected and analysed the data for further reflection and action. Figure 4 is a diagrammatic representation of the Action
Research cycle.

Figure 4. The Action Research Cycle. Original source: https://edresearch.nmsu.edu
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Population and sampling
For the 2016/16 academic year, a total of 162 students were registered for Spanish
Language 2. This number included students studying on the main campus and in
three community colleges which are a part of the UTech, Jamaica franchise. Because
the students in the community colleges operate on a different cycle from those on
the Papine campus (UTech, Jamaica’s main campus), their data were not included
in presentation and discussion of the project. As a result, of the initial cohort of
162, the final sample size comprised 139 participants and was representative of all
groups (five in total) taught on the Papine campus.

Data collection
The data were collected using the Moodle learning analytics and reporting tools
and the class-level reports generated by the multi-player on-line quiz Quizizz. We
used Quizizz to create the challenges in the gamified component of the course.
Learning analytics, a newcomer in the educational assessment camp, provide invaluable insights into the progress and participation of learners (Bain and Drengenberg,
2016). Swan (2013) makes reference to learning analytics as measuring, collecting,
analysing and reporting data about learners and their learning environments. She
further explains that learning analytics are critical in eLearning environments where
vast amounts of data are generated.
e ability to view and analyse participation trends, submissions patterns and
log-in tendencies among other developments can facilitate the optimisation of students’ online learning experience. For the gamified Spanish Language 2 course, the
learning analytics and reporting tools included students’ logs, activity and course
participation reports for documenting the number of tutorials viewed/downloaded,
quizzes completed, profiles updated and forum content posted.

Research Ethics
Two foremost principles of educational research ethics dictate that participant
informed consent should be given prior to the research commencement and that
the participants’ identities must be protected (Norton, 2009; Cohen, Manion &
Morrison, 2013; McNiff & Whitehead, 2016).
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Because engagement with the online component of the Spanish Language 2 was
compulsory and not at all optional, all students were expected to participate in the
activities. Bearing this in mind, students were informed that their engagement in
the course would be documented to help in improving their learning experiences
and their permission was sought regarding the documentation of said participation.
All students (139) in the five groups agreed to the documentation and analysis of
their participation levels giving their consent in writing.
e Moodle analytics reporting tools are directly linked to “named posts“ and
as such the reports tend to generate detailed student data which include students’
names, their identification numbers and user profile pictures (where applicable).
To ensure that learner anonymity was preserved, all identifying markers were
removed in the presentation and discussion of the research data. Additionally,
letter/number pseudonyms were used instead of students’ real names and avatars
were used instead of the user pictures where appropriate. Students were duly
informed of these processes both orally and in writing.

Gamifying Spanish Language 2
In order to make the course more appealing, we gamified it using the most popular
gamification mechanisms. These were experience points (XP points), levels,
challenges and badges.

Experience points and levels
Werbach and Hunter (2015) describe levels as defined steps in player progression
and points as numerical representations of advancement. Both levels and points
signal to the participants exactly where they are in the gamified system and act as
indicators for rewards or other mechanisms. The Level Up! Moodle block was used
to integrate levels and experience points in the gamified Spanish Language 2 course.
A total of ten (10) levels were implemented in the gamified version of the course
and each level had varying experience points. Students were awarded experience
points for activities completed, resources read/downloaded, posts made and so
forth. All students begin the journey at Level 1 with 0 experience points. As students progressed through the resources and activities they had the opportunity of
levelling up, working their way up to 15,000 experience points at Level 10. When
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Table 1: Levels, descriptions and experience points
Level

Category/Description

XP Points

1

El Recluta

0

2

El Aprendiz

1,500

3

El Contendiente

2,800

4

El Practicante

3,500

5

El Profesional

4,500

6

El Especialista

5,500

7

El Experto

6,500

8

El Maestro

8,000

9

El Veterano

10,500

10

El Inmortal español

15,000

students successfully level up, they received notification of having peaked at the
level in question. Further to the experience points and levels, we added a “game
ambience” by assigning each level with a unique category title using cognates3 in
target language. Table 1 presents the levels, category names and corresponding
experience points.
Students accessed their experience points and level status after logging in to the
course. Each student would see his/her current level and corresponding experience
points. When students levelled up at levels five (5) and ten (10), they received an
“experience” badge based on the level’s description. On the Level Up! block, students were able to view their individual level and corresponding experience points.
If they clicked “view the ladder” they were able see their rank against the other participants in the course. Figure 5 shows students’ view of the Level Up! block when
they log in to the course.

Challenges
The push to engage students with the course resources and activities in SPA2010,
revolved around the challenges created. For Werbach and Hunter (2015), challenges
are tasks which require effort to be solved or completed.
134
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Figure 5. Screenshot of the Level Up! Block from the students’ view

In the Spanish Language 2 course, three challenges were created under the
umbrella of a Championship (El Campeonato), an international competition with
three (3) tournaments (1 from each unit). e tournaments were given gameappropriate names and descriptions. Tournament 1 was named Luchas Mentales
(Mental Combat), Tournament 2 was titled Escena del Crimen: La Academia
(Crime Scene: e Academy) and Tournament 3 was called Situaciones Médicas
(Medical Situations).
e tournaments were created using Quizizz (http://quizizz.com), a multiplayer
online quiz. In order to play each tournament, players entered a 6-digit code and
their game name (First Name + Surname Initial+ dash + 1st 3 letters of teacher’s
Surname – e.g. AllisonS-McK). Each tournament contained between twelve (12)
to fifteen (15) questions with timings between ten (10) and twenty (20) seconds
for each question. e tournaments relied on both accuracy and speed and students
were allowed to enter as often as the desired until the tournaments closed at the
end of the semester. Because the challenges could be played as often as a participant
wanted and because they were linked to the levelling up process and experience
points, repeat challenges received no more than two (2) experience points.
A pedagogic strategy that we used to invite students to access the tutorials and
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Figure 6. Students’ view of the game tournaments

activities not done before, was to integrate them as pre-requisites to the tournaments. For each tournament, we indicated that, if not already done, there were
pre-training sessions (course-specific tutorials/resources) or pre-game challenges
(the unit-specific quizzes) to be completed. Figure 6 shows the presentation of the
tournaments from the students’ perspective.

Badges
We also incorporated badges (one of the common elements of games) into the
SPA2010 course. Badges, as explained by Werbach and Hunter (2015) are visual
representations of achievements within the gamified process. We created a total of
seven (7) digital badges for the Spanish Language 2 course which were awarded
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based on the completion of specific tasks. Two badges (El Profesional/Level 5 and
El Inmortal español/Level 10) were awarded based on levelling up in the course.
The other five badges were awarded for updating participants’ profile with picture
and description using the target language, successfully posting to the forum and
for successfully completing quizzes and assignments. The badges were created using
the site http://makebadg.es/. Students received email notification of awarded
badges. They were able to view the badges either from their profile page on the
course home page which showed them the most recent badge earned. Figure 7
a synopsis of the badges awarded in the gamified course and their descriptions.

Figure 7. Game badges used in the gamification component
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Findings and Discussion
In investigating whether or not gamification mechanisms could engage students
more in their out-of-class online Spanish activities at UTech, Jamaica, we used an
Action Research framework and gamified the Spanish Language 2 course between
weeks 9 and 13 (the final 5 weeks of the semester). We selected the most popular
elements of games (experience levels, badges, points and challenges) and interweaved them into the Spanish Language 2 online component. In this section of
our report, we will discuss what the data revealed about students’ engagement levels
regarding learning resources downloaded, activities completed, levels attained, tournaments played and badges awarded.

Number of resources downloaded
In order to successfully complete the online tutorials and satisfactorily complete
the online activities, students were given tutorials/resource materials. Each week,
they were reminded in the in-class session about the online tutorial and activities
and the reminders were also posted in the News and Announcements forum to
which all students have forced subscriptions. Despite the reminders and the insistence of lecturers, less than 30% of learners accessed the learning resources.
When the course was gamified and the learning resources were interwoven
within the challenges to be completed, the number of resources downloads
increased. Unit downloads grew from an average of 30% of the participants to an
average of 76% of students downloading the learning resources. is represents a
numerical diﬀerence of 48%.
We used the increase in tutorial downloads as a positive indicator of engagement
with the learning material as students had to consult the tutorials in order to carry
out the accompanying tasks. Figure 8 represents the pre- and post-gamified download figures of the tutorials and learning resources.

Number of activities completed
Similar to the increase in resource downloads, activity completion levels also steadily
rose in the gamified component of Spanish Language 2. Although not all students
completed the online tasks, the number of participants who completed activities
rose significantly for each task. Figure 9 shows the comparison between activities
completed in weeks 1–8 (pre-gamified course) and in weeks 9–13 (gamified course).
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Figure 8. Download rates before and after gamification of the course

Figure 9. Completion rates for the online activities in the non-gamified and gamified
components
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Levels of achievement
We used achievement levels and their corresponding XP points as another indicator
of students’ heightened involvement in the gamified course. Reaching higher levels
suggested that more resources were read/downloaded, more activities were completed and more challenges were undertaken by the Spanish Language 2 students.
e Spanish Language 2 ladder revealed that 49 (35%) students reached the ultimate level of Inmortal español (Spanish Immortal) at Level 10. A little over a half
of the class (73 students or 53%) successfully climbed the progression ladder reaching between Level 5 (El Profesional/e Professional) and Level 9 (El Veterano/e
Veteran). Seventeen (17) students finished between Level 1 (El Recluta/e Recruit)
and Level 4 (El Practicante/e Practitioner).

Figure 10. Students’ levelling up details.

Number of challenges attempted
We implemented three multi-player quizzes using them as challenges in the gamified course. To determine students’ engagement levels with the challenges we created, we considered the number of games played and the frequency of repeat play.
We deemed repeated play patterns an indication of active participation especially
since the instructions to students informed them that a) the games demanded accu140
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racy and speed and b) they could participate as often as they wished until the tournaments were closed. We retrieved the data regarding number and frequency of
games played from Quizizz. Quizizz generates game-related reports which document students’ performance at the class and individual levels.
e Quizizz reports showed that 92 students (66%) played all three tournament
games, 36 students (26%) played two of the three games and 11 students (8%)
played only one of the games. Furthermore, the Quizizz game report indicated that
86 students (62%) played each game more than once. Of that number, 73 students
(85%) played each game more than 3 times before the tournaments closed.

Figure 11. Participation rates in the multi-player challenges

Number of badges issued
Badges were awarded based on task completion or on outstanding performance
within the online component. Issued badges suggested to us that students remained
actively engaged in the out-of-class online component of the course. A total of 559
badges were awarded in the five (5) weeks that the course was gamified and were
awarded to students who successfully completed specific tasks or to those who performed exceptionally well in the tasks they carried out. Table 2 provides a breakdown of the badges awarded. For a description of the criteria for awarding the
badges, please refer to figure 7.
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Table 2. Number of badges awarded
Badge Name

No. Awarded

e Profiler

114

e Socialite

109

Quiz Master

82

Bookworm Supreme

73

El Profesional

122

El Inmortal español

49

Game Champion

10
559

Conclusion
Although the results of the research need to be interpreted with caution and the
use of gamification in Foreign Languages at UTech, Jamaica warrants research
which extends beyond a five-week period, we find the results from the project to
be encouraging. Overall, the findings of the research support the idea that gamification does increase learner engagement. Indeed, the results point to students as
being more actively involved in their out-of-class online activities as evidenced by
the number of resources viewed/downloaded, the number of quizzes completed,
the number of challenges attempted, the levels reached and the number of badges
awarded.
As a critical component of the reflection phase of the action research cycle, there
is need for a “rinse and repeat” element. In the critical reflective stage before a new
cycle is initiated, there is need to address the matter of motivation – the types which
drive students and how to capitalize on intrinsic motivators while encouraging
learners with extrinsic awards. Additionally, it would be remiss of us as researchers,
not to contemplate a longer research period to test the gamified course[s], or
to engage more groups of students for testing and analyzing the true limits of
gamification. Furthermore, students’ profiles would need to be generated so that
practitioners can have a more comprehensive insight of learners. Finally, to truly
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discuss and contemplate the use of gamification as a possible standard at UTech,
Jamaica, further research must incorporate time-on-task analyses as well as students’
feedback regarding their experiences and attitudes to gamification. ese considerations must be studied before concrete associations between learner out-of-class
online engagements and gamification principles are more clearly understood.
Taken together, the results of this mini-research provide important insights into
the use of gamification in Foreign Language courses at UTech, Jamaica. Indeed,
we have found that gamification is a very strong contender among a lecturer’s
artillery of pedagogical tools as a way of increasing learner participation and
engagement.

End Notes
1.

2.

3.

The university’s Office of Distance Learning (ODL) defines web-enhanced courses
as those which promote use of online tools and online interactions, (11-30% of sessions) to supplement face-to-face sessions and may include online components as part
of formal assessment.
Auto-rated quizzes (also called auto-graded or self-check/self-marking quizzes) are
objective type assessments (multiple choice, cloze, matching, short answers, true/false)
which are automatically graded. Students may also receive feedback comments.
Cognates are words in the target language which are similar or identical to words in
the native language.
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Remains and other Artifacts Recovered
on the Caribbean Development
Bank/University of Technology,
Jamaica, Enhancement Project
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1Museum and Heritage Preservation Unit, University of Technology, Jamaica

Abstract
It was determined in 2000 that ‘as the twenty-first century approaches, rescue archaeology will become increasingly crucial as the island continues with its programme of
strategic infrastructural development’1. is paper seeks to assess, the impact of human
remains and other artifacts, rescued and or recovered in 2015 during the Caribbean
Development Bank-financed University of Technology, Jamaica, Enhancement
Project2.
is paper seeks to investigate how the University of Technology, Jamaica should
incorporate these archaeological finds as part of its strategic plan in order to rebrand
itself as a ‘Place Reconsidered’ for enhancing the experience of its internal and external stakeholders.
e method of analysis is primarily qualitative. ere is a running analytical
commentary of the information gleaned. Quantitative analysis will be minimal,
that is, only descriptive statistics, where necessary, will be utilized. is approach
has been adopted as most of the research takes on an historical framework.
e study was guided by five research questions relating to: the impact of past
College/University policy on Infrastructural Development on the 2015 archaeological
find; the role of UTech, Jamaica as part of Jamaica’s Built and Archaeological herCorresponding author: Joan J. Francis: jjfrancis@utech.edu.jm
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itage; the Jamaica National Heritage Trust (JNHT) Archaeology Department June
11, 2015 presentation on ancestral reburials at the Seville African Jamaican Slave
Yard Excavations and at the University of the West Indies, Mona Campus; and the
impact of technological advancement on archaeology.
e University of Technology, Jamaica should embrace and market its ‘archaeological sites as attractions for visitors’3 in the rebranding of itself, to ensure sustainability and protect the reputation of Caribbean Development Bank Loan Agreement
stakeholders – who in 2008 comprised 20 regional members and 5 non-regional
members.4 It is recommended that UTech, Jamaica seek to collaborate on archaeology
with other universities.
Keywords: ancestral reburials; archaeology; archaeological impact assessment; artifacts;
Caribbean Development Bank (UTech Enhancement Project – Jamaica); graveyard;
human remains; Jamaica National Heritage Trust; osteological analysis; Seville African
Jamaican Slave Yard Excavations; technological archaeological techniques

Introduction
In 2008, the Caribbean Development Bank (CDB) entered into a tripartite Loan
Agreement referred to as the ‘University of Technology Enhancement Project –
Jamaica’. This agreement, between the CDB, Jamaica, and University of Technology, Jamaica is intended to, ‘enhance the Executive Agency’s capacity to provide
quality tertiary level education in the Project Country through the expansion and
upgrading of its facilities, further development of its staff, and improved financial
sustainability.5 The scope of the project included: Building and Civil Works; Furniture and Equipment; Institutional Strengthening; Construction Supervision;
Project Management and Project Preparation Assistance.6 In 2010, two sites were
Declared National Monuments, by the Jamaica National Heritage Trust (JNHT).
These are the building now housing Lillian’s Restaurant and the Ruins of the Silos
from the Jamaica School of Agriculture (formerly the Hope Farm School).7
Heritage sites, such as the University of Technology, Jamaica should be treated
diﬀerently from other sites, in terms of, the exercise of due diligence with respect
to infrastructural development. However, until human remains were uncovered in
2015, that was easier, said than done. e University was suddenly converted into
an archaeology laboratory. Inadvertently, new roles were defined for its stakeholders,
many of whom were previously unaware of the archaeological significance of the
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University. Presented in this paper is a synopsis of the paradigm, aimed at sensitizing the UTech, Jamaica community, other institutions, and the general public of
these developments.
is paper seeks to explore the attitudinal changes that need to occur within
UTech, Jamaica; its external stakeholders, et al, to enable them to come to grips
with the reality that the University is a ‘Place to be Reconsidered’ in light of
irrefutable archaeological evidence which places the landscape outside a contemporary framework. Primary and secondary sources were analysed.

Rationale
‘Archaeology is the study of human cultures through the recovery, documentation
and analysis of material remains from our past’.8 The Jamaica National Heritage
Trust (JNHT) is the organization accountable for ‘all archaeological research in
Jamaica. This includes public archaeology, projects, salvage/rescue archaeology,
archaeological impact assessments and research on major development projects’.9
Such an undertaken took place at the University of Technology, Jamaica in 2015
when a crisis occurred and the JNHT came to the University’s rescue as workmen
refused to proceed and the project was brought to a standstill. Almost one year
later, has the University received a passing grade in the handling of the find or has
it failed miserably when benchmarked with other institutions that have made similar finds?

The Purpose of the Study
The purpose of the study was to examine how archaeological evidence unearthed
during the Caribbean Development Bank (University of Technology Enhancement
Project – Jamaica), can assist the University in re-considering itself.

Research Objective
The objective of the research was to analyse the impact of Human Remains and
other Artifacts on campus experience at the University of Technology, Jamaica by
exploring how similar and related institution/s have managed similar finds.
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Research Questions
The study was guided by the following research questions:
1.
2.
3.
4.

5.

Has past College/University policy on Infrastructural Development impacted
the 2015 archaeological find?
How should UTech, Jamaica interpret its role as part of Jamaica’s Built and
Archaeological heritage?
What preliminary issues were presented by the Jamaica National Heritage
Trust (JNHT) Archaeology Department?
How can UTech, Jamaica benefit from Ancestral Reburials Ceremonies held
at the Seville African Jamaican Slave Yard Excavations and the University of
the West Indies, Mona Campus?
How has technological advancement impacted archaeology?

Methods
A running analytical commentary from primary and secondary sources was mainly
utilized. The Jamaica National Heritage Trust Archaeology Department collected
the data on some of the human remains and other artifacts, and conserved some
artifacts. UTech, Jamaica has indicated that due to financial constraints, it is unable
to pay the Trust for it services. The data and conserved artifacts cannot be released
until UTech, Jamaica honours it obligation. Reliance was therefore placed on The
Trust’s Guidelines for Archaeological Impact Assessment,10 and references made
to other institutions that had similar experiences.
A comparison was made with UTech, Jamaica as an underdeveloped archaeology
site and the Seville African Jamaican Slave Yard Excavations and the University of
the West Indies Mona Campus as developed archaeology sites.
Both quantitative and qualitative analysis was done. However, the latter
approach was used more extensively as most of the research takes on a historical
framework. e quantitative analysis will be extensively covered in the Oﬃcial
Report from the Jamaica National Heritage Trust.
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UTech, Jamaica as Part of Jamaica’s Built and Archaeological
Heritage
The University of Technology, Jamaica officially became part of Jamaica’s built and
archaeological heritage in 2010 when the building now housing Lillian’s Restaurant
and the Ruins of the Three Concrete Silos, were deemed ‘a matter of public interest,
by reason of the historic, architecture, traditional, artistic, aesthetic, scientific or
archaeological interest attaching therto.’11 In 2013, the Acting Director of Estate
Management at the Jamaica National Heritage Trust (JNHT) wrote to the Museum
and Heritage Preservation Officer regarding, the Inventory of Sites and Monitoring
Programme. The JNHT invited the University to participate in the first phase of
the programme. ‘Under the auspices of executing the JNHT’s mandate which is, to
preserve Jamaica’s material heritage and whereas, you or your representative is the owner
or occupier of a declared premises; you are therefore, being asked to participate by completing the attached Form.’12 In that communiqué, the JNHT implicitly stated the
category of heritage site that UTech, Jamaica belongs, ‘Based on the classification of
your property(s), the JNHT also request that photographs of the built heritage, as well
as, any unearthed material be submitted on an annual basis. These may be submitted
by e-mail or to our online dropbox folder; and will allow for a full documentation of
Jamaica’s built and archaeological heritage.’13
It was on this basis that the University wrote to the Executive Director, of the
Trust in 2015, requesting archaeological assistance from the JNHT.
In accordance with your instructions and in light of a series of development projects being undertaken through the UTech Enhancement Project Management Unit
which involves excavation, the University is hereby requesting that consideration
be given for the Trust to send representatives from its Archaeological Department
to do a “Watching Brief ” while the activities are taking place. This would facilitate
the expeditions reporting to the JNHT on any artefact which may be unearthed
in order that the requirements of the Inventory of Sites and Monitoring Programme may be fulfilled.14

Jamaican archaeology evolved from a number of projects involving international
universities et al (Henriques, 2000).15 He stipulates, ‘in retrospect, Jamaican archaeology has benefitted from work done in several areas across the island including
Port Royal both underwater and on land where excavations have been conducted
by Link and Marx, the Institute of Nautical Archaeology and the University of
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London; Spanish Town – the work of Matthewson; and Seville with the search for
Columbus’ Caravels by Parrent as well the work of Lopez, Armstrong, and Cotter.16
Archaeology, was ‘an integral component of the North Coast Highway Development Project’17 according to Archaeologist for the Jamaica National Heritage Trust,
Selvenious Walters,
The Jamaica National Heritage Trust Archaeology Division was recruited to
administer the archaeological component. To date the proposed road alignment
for segments 1 and 2 have been assessed and reports have been submitted to the
Ministry of Local Government, which is responsible for the projects implementation. The assessment for segment 3 will be completed by January 1998. 16 sites
will be directly affected in segment 1 and 42 in segment 2. They include Taino
open air settlements and caves, plantation and sugar factory complexes, Anglo and
Afro Jamaica vernacular houses, as well as other contemporary monuments.18

Here are the famous bones! What has happened is that these look like meat
chops held up by vines. Here, if we were to stop the work and do all the recordings
the process would take a very long time. e burials are laid out full. e Amerindians most times, are buried crunched up like they are sleeping in a fetal position.
e remains found were laid out full in an east or western position facing the rising
sun.19

Figure 1: Photo of Human Remains (believed to be knee bones), uncovered during the
Canadian Development Bank (University of Technology Enhancement Project – Jamaica)
Courtesy of the Jamaica National Heritage Trust – Archaeology Department, 2015.
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With the discovery human remains such as described in Figure 1: e University
of Technology, Jamaica the national University was provided with irrefutable evidence that it was a part of the archaeological sites industry. June 11, 2015 represents
a milestone for Archaeology at the University of Technology, Jamaica. Ambassador,
the Hon. Burchell Whiteman, OJ, in his capacity of President (Acting) chaired a
historic meeting of stakeholders associated with the Caribbean Development Bank
UTech, Enhancement Project ≠ Jamaica. is meeting was precipitated by the discovery of the human remains and other artifacts on campus. e Jamaica National
Heritage Trust (JNHT) had been invited to conduct a Watching Brief and provide
technical assistance with respect to the recovery of artifacts. Having done some
amount of conservation of the artifacts, the JNHT Archaeology Unit deemed it
prudent to invite representatives from the UTech, Jamaica Enhancement Project;
Project Engineers from the two construction companies et al to acquaint them with
archaeological developments, via a multimedia presentation. e meeting also provided an opportunity for the contractors to provide updates on their portfolio
responsibilities.
e Chairman indicated that ‘it was very special for him to be associated with
Kier Construction Limited, M & M Jamaica and the Jamaica National Heritage
Trust as we look essentially at how the various sectors – government, education,
private, citizens can parlay our heritage into how we can perceive ourselves, how
we can behave, how we can shape the future.’20

Figure 2: Participants at the JNHT Presentation Meeting held Thursday, June 11, 2015
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Preliminary Issues from the Presentation by Jamaica National
Heritage Trust (JNHT) Archaeology Department
‘The Archaeology Division at the JNHT practices collection management of artifacts and conservation to stabilize and extend the life of the artifacts. It also maintains a National Inventory of Historical and Archaeological Sites.’21 The Senior
Archaeologist at the Trust explained the state of Jamaica Law with respect to
Archaeological Impact Assessment.
Jamaican law does not require (well! in some cases they require) an Archaeological
Impact Assessment (AIA) to be done before any ground work can take place. In
the US, you cannot touch anything unless the archaeologist goes in. So we are glad
for this opportunity because on this Estate, we know where places are. For instance
we know the slave village, we see the aqueduct, we see over in the Hope Gardens
section, which is where the wheel would have been, the works and so on. But certain places we would not be able to find unless we are digging. By M & M Jamaica
digging for us, we came upon burials, which give us a window into what was
there.22

e JNHT Senior Archaeologist further informed of her role, in advising the
University of Technology, Jamaica to keep the matter out of the public domain
based on a similar find at the University of the West Indies, Mona Campus which
was reported on, in the media. Unknown to the Senior Archaeologist, the hand of
fate, had produced a ‘double jeopardy’ for the UTech, Jamaica based on Sangster’s
2010 revelation of an old graveyard. However, the senior archaeologist’s decision
was supported by policy guidelines from the JNHT regarding site protection.
Site capping or burial involves covering an archaeological site with fill, asphalt,
concrete, or other materials. Once capped, project construction or other activities
may be permitted to occur unimpeded over the site. However, site capping is an
appropriate mitigation only when it can be demonstrated that important data will
not be irrevocably lost through compaction, accelerated decomposition, or changes
in soil chemistry. In addition, capping must take into account accessibility for
future investigations and use.’23

Audene Brooks, Senior Archaeologist at the JNHT indicated that it would be
diﬃcult to determine the ethnicity of the human remains.
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‘We are finding these graves. We don’t know who are buried there. It could be
some of these European Labourers, it could be slaves.’24 Water was used to highlight the burial fill. ‘The soil in the fill of the burial would be darker or different
from the ordinary soil around it. Once you come up on that you would recognize
that there is a burial here’.25 The rapid identification of the site was attributed to
former employees of JAMALCO. ‘Some of the men working over there at Kier
used to work at JAMALCO and dug a whole cemetery. One of the tractor drivers
was telling me of the fear and all of that. Right away he knew that there was a
body here.’26

e alertness of the workmen as ‘first responders’ who discover artifacts on worksites continue s to be invaluable to, rescue and recovery operations during infrastructural development projects in Jamaica. e Project Engineer of Kier
Construction Limited confirmed that his company was the main contractors on
the Digicel Waterfront Project when cannons and cannon balls were rescued and
recovered in 2010.
Workmen at the Digicel construction site in downtown Kingston have unearthed
a number of cannons and cannon balls while they were excavating the site on October 21. The historical find prompted the men to contact the Jamaica National
Heritage Trust (JNHT), the agency responsible for preserving the nation's material
cultural heritage. When the team of archaeologists arrived from the JNHT they
saw nine cannons and 21 cannon balls stocked in a pile while the workmen continued their excavations. The men explained that the artefacts were found in a
cluster underneath the earth. It was only in June this year that the JNHT had gone
to the site to undertake an Archaeological Impact Assessment of the area before
the workmen went in with their heavy equipment.27

Commenting on the significance of the discovery, Acting Executive Director
and Technical Director of Archaeology at the JNHT, Mr. Dorrick Gray highlighted,
‘the area where the discovery was made was once an Ordnance yard for the British
military. is was where supplies including weapons, ammunition, maintenance
tools and equipment were stored before being distributed all over the island.’28

Artifacts other than Human Remains
The Curator of the JNHT indicated that they found ‘what we are realizing, that
probably, it could be a dump site or a kitchen area that was covered over and the
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Table 1: List of some of the Artifacts Rescued or Recovered by the JNHT in 2015
No.

Artifact

Description

Status

1.

Taino Earthenware
Bowl and
Cooking potsherds
650-1500

currently at the JNHT

2.

Monkey Jar
sherds 1750-1800

currently at the JNHT

3.

Olive Green
Cylindrical wine
Bottle sherds
(body neck and
base) 1785–1835

currently at the JNHT

4.

White smoking
pipes

currently at the JNHT

5.

Architectural
Features
(Window Panes)

JNHT Report to indicate

6

Artifacts recovered
from the field (1)

currently at the JNHT

7.

Artifacts recovered
from the field (2)

currently at the JNHT

Courtesy of the Jamaica National Heritage Trust
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rolling of the areas caused the breakage of all the pieces. We have a lot of pieces
(small pieces) that are still left in there.’29 Other artifacts found were pieces of
plates, monkey jars, enamel jugs, pieces of wine glass, wine bottles, white smoking
pipes, architectural features, ‘We found some architectural features right near the
fence where M & M drain would be. There is a brick flooring’.30

Ancestral Reburials at the Seville African Jamaican Slave Yard
Excavations and the University of the West Indies, Mona
Campus
The experience of rescue and recovery at The Seville African Jamaican Slave Yard
Excavations (1997) and the University of the West Mona Campus (2012-2015)
follow a similar blueprint. That is, bones were discovered, unearthed, analysed and
reinterred.
On the occasions of the reburial of four African-Jamaicans from Seville Plantation,
I am happy to report that both the archaeological and osteological analyses of these
individuals are complete . . . It is appropriate and timely that these four AfricanJamaicans should be returned to their settlement through reburial. The archaeological studies of the early settlement at Seville are very important. The excavations
are extensive, carefully done, and thoroughly researched. Due to the amount of
data gathered between 1987 and 1993, the final book manuscript is not yet complete but more than 19 reports on the project have been completed and submitted
to the Jamaica National Heritage Trust.31

Described above is the painstaking process involved in research and documenting the findings. Clearly, it was deemed high priority. Armstrong (1997) own sentiments of how much he valued the find are clearly articulated.
We are fortunate to have recovered these individuals from such clear and unambiguous context- their own context. We have learned much about their lives, and
with the information that they have provided we will continue to learn.
With the analysis complete, it is time that they return to their community through
reburial.32

Nine years after the Ancestral Reburial at Seville, as similar ceremony took place
at the University of the West Indies, Mona Campus. e University of the West
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Indies, Mona website chronicles the circumstance, under which the Papine
Gravesite was discovered,
On the last day of January 2012, Craig Hall, Clerk of Works and Project Supervisor
at the UWI, Mona campus, went about his usual duties of inspecting the drainage
trench recently dug by construction site workers for the imposing new Basic Medical Sciences Complex (BMSC) that now dominates Aqueduct way, near the border between the Mona campus of the UWI and the University Hospital. Upon
examining the walls of the trench, Hall realized that was staring back at him were
fragments of human bones. Recognizing the potential significance of the discover,
he immediately contacted Ms Gillian Scarlett, University Architect, who in turn
made contact with Dr. Stephan Lenik, the Archaeologist in the Department of
History and Archaeology, UWI, Mona.33

It was observed that the gravesites at both the University of the West Indies,
Mona Campus and the University of Technology, Jamaica were found during construction work on drains by workmen. However, although the comparative histories
of both campuses are the same (Suzanne Francis-Brown, ‘Mona Past and … and
Veront Satchell, ‘Hope Transformed ….) in terms of the Hope River providing the
common water supply for the three plantations, Hope, Papine and Mona - the
work of heritage preservation at the UWI, Mona has been greatly enhanced by its
Department of History & Archaeology, is has the support of the institution’s
Pro Vice Chancellor and Principal who asserted,
The name, life, experiences, pain, happiness and sadness of these individuals may
forever remain silent but we have the opportunity to honour their worth as our
forefathers. As their descendants we have the privilege of telling their stories and
ensuring that their lives are never forgotten. We now must become their voices
and this monument allows us to always be cognizant of the fact that we are walking
amongst the memories of the true greats, the pioneers of our freedom and the individuals who laid the formidable and long lasting roots of our nation.34

e Head of the Department of History and Archaeology on the same occasion,
highlighted some of the challenges presented by past decisions makers that resulted
in the lack of transparency in the historiography as it related to the identification
of burial sites.
A constant reminder of this history are the very prominent industrial remains in
the form of the Aqueduct, the Water Mills, the boiling house, the Still house, the
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Old Bookeepers’ cottage, as well as the Ackee tree clusters in the areas associated
with slave residential villages. That which is not evident is what lies beneath the
surface of the land, and particularly the remains of our ancestors, who built the
industrial works, cultivated the soil, and performed round the clock back-breaking
work to produce sugar and rum for export, thereby creating wealth and prosperity
for those who held them in bondage. This is because 18th and 19th century surveyors of plantations and estates rarely marked burial grounds on their maps and
plans of these properties. This was the case for the maps and plans of the Papine
sugar estate. In addition, there is no evidence that burials were placed near slave
cottages, nor are there any surviving above-ground markers, oral traditions or
documentary sources that could provide us with evidence of the location of a
cemetery.35

Additionally, the Head of the History Department also provided the background
to the role of the collaborative eﬀort of the Digital Archaeological Archive of Comparative Slavery in Virginia.
Maps and plans of the Papine estate indicate the location of the slave residential
village, which coincides with the Ackee tree clusters, and archaeological excavations
of that area since the 1980s by the Department, and again in the early 2000s in
association with the Digital Archaeological Archive of Comparative Slavery in Virginia have unearthed artefacts which further confirm occupation of the area and
provide information about the domestic life of the enslaved.36

Technological Advances Impacting Archaeology
Michael G. Lamoureux attributed ‘the mass-acceptance of modern theories of
archaeology, and the popularization of archaeology by the entertainment industry –
which gave us Indiana Jones, Tomb Raider, Relic Hunter, and Jack Hunter’.37
ere was a correlation between this and innovative methods and apparatus and
the popularization of underwater archaeology. Lamoureux purported that ‘forensics,
and DNA profiling . . . allowed not only the gender but ethnicity of human remains
to be identified’.38 He surmised,
A survey of the discipline leads one to conclude that there were, arguably, only
four major technological advances in the last twenty years. These were, in order,
the introduction of the World Wide Web, STR (short tandem repeat) and the
Vol 9, 2016

157

JOURNAL

OF

A RTS S C IEN C E

AND

TECHNOLOGY

resultant application of DNA profiling to archaeology, the mass availability of
high-resolution digital photography, and the application of MRI (magnetic resonance imaging) to archaeological finds.

Figure 3: Photograph of Re-interment Monument at the Ceremony on Sunday, February 7,
2016. Courtesy of Zachary Beier Archaeologist, University of the West Indies, Mona Campus
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Results
The objective of the research was to assess the impact of Human Remains and
Other Artifacts rescued and or recovered on the Caribbean Development Bank
(University of Technology Project – Jamaica). It was determined that the impact is
low, as the University has not informed the UTech Community and its stakeholders
of the find, nor has sought to conclude matters with the JNHT such as seeking
the Trust’ to design and construct signage at its campus Burial site such that it can
official be a site of memory. Additionally, the University has the capacity to formally
seek assistance from its network of other universities that specialize in archaeology
locally and internationally. The University of Technology, Jamaica has some introspection to do. Could it be the case of ‘physican heal thyself.’

Study Limitations
The Official Report from the Jamaica National Heritage Trust cannot be released
for reasons previously mentioned. As such the study did not benefit from the scientific and technical analysis from the JNHT experts. These include terminologies
such as: Archaeological Impact Assessment Procedure; Writing Brief: Archaeological
Impact Assessment Report; Methodology – Desk-Base Assessment; Site Evaluation;
Assessment of Significant; Impact Identification & Assessment; Desk-Base Assessment Results; Site Evaluation Results; Significant Assessment Results; Impact Identification Assessment Results; Study Evaluation; Impact Management/Mitigation
Recommendations.

Conclusion
The major findings of the research were: the impact of Human remains and Other
Artifacts rescued and recovered on the Caribbean Development Bank (University
of Technology Project – Jamaica) provides an excellent example of challenges posed
by an underdeveloped archaeology site in comparison to the treatment of human
remains at other institutions where the converse is true – Seville African Jamaican
Slave Yard Excavations (1997) and the University of the West Indies, Mona Campus (2012–2015). Clearly UTech, Jamaica is in the embryonic stages of its archaeological development. With the assistance of other universities and the JNHT
which specializes in archaeology, the task is not insurmountable.
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Book Review
Anna Kasafi Perkins (Ed.). Quality in Higher Education in the
Caribbean. The University of the West Indies Press, 2015,
276 pages. ISBN: 978-976-640-512-0
REVIEWED BY CYNTHIA ONYEFULU,
UNIVERSITY OF TECHNOLOGY, JAMAICA

The book Quality in Higher Education in the Caribbean is the first comprehensive
volume on quality assurance and accreditation in the region.
e editor has provided a good introductory overview of quality assurance issues
in higher education institutions such as the University of the West Indies, the University of Trinidad and Tobago, the University of Guyana, and the Anto de Kom
University of Suriname. Interestingly, the University of Technology, Jamaica was
not included. e editor also articulated briefly the roles played by professional
organisations like the Caribbean Area Network for Quality Assurance in Tertiary
Education (CANQATE), and the Association of Caribbean Tertiary Institutions
(ACTI), among others.
Quality in Higher Education in the Caribbean is organised into three parts: Foundations, External Explorations, and Internal Issues. ese three parts formed the
quality assurance frames for the diﬀerent chapters in the book. ese chapters were
mostly written through the use of desk research and the constructionist approach.
e first part of the book, Foundations, contains four chapters that describe the
basis of quality assurance. e authors addressed issues such as the impact of quality
assurance on teaching and learning, creating a framework for quality of tertiary
education system in the CARICOM region, and financing higher education in the
Caribbean, and linking resources to performance. e final chapter in this section
focused on the importance of the roles universities can play in setting the agenda
for science, technology and innovation (STI) in the Caribbean.
Part two, External Explorations, also has four chapters. e first two chapters
focus on the legislative framework for the development of external quality assurance
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systems in CARICOM, and the ethical framework of quality assurance and the
need to observe ethical principles. e last two chapters are on technical and vocational education and training (TVET), with a focus on the quality assurance process
for TVET institutions in the Caribbean, and the flexible compliance model for
improving best practices and quality assurance for TVET in the Caribbean region.
e spotlight on TVET is timely, given the advancement in this area in the
Caribbean and around the world. Quality assurance in this area cannot be overemphasized.
Part three, Internal Issues, has nine chapters that examine issues such as strategic
planning in tertiary education from the perspective of formative and summative
evaluation as well as the systems model. Quality challenges with cross-border
tertiary education is discussed by using the scorecard to ensure quality in online
education. is is followed by the growth of massively open online courses
(MOOC) in the region and quality concerns.
In the age of technology, the focus on the quality of online education is timely
because of its proliferation in recent times.
Quality assurance issues in a college in a small state in the Caribbean are examined, followed by the description of the use of an eclectic approach to ensure quality
programmes. An interesting perspective was provided by the engagement of administrative support in the quality assurance process. is aspect is rarely ever captured.
e use of the total quality management (TQM) model to satisfy employees and
other stakeholders is examined, followed by the concluding theme on the future
directions of quality assurance in higher education in the Caribbean.
Overall, the content of the Quality in Higher Education in the Caribbean is clear
and informative and was written as an academic collection rather than a practical
manual for quality assurance professionals. is edited collection will be useful to
students, faculty, and practitioners who are interested in quality management in
higher education in the Caribbean. e issues discussed in the various chapters
capture the current state of aﬀairs and the future direction of quality assurance in
the Caribbean and has opened the door for more discourse on this topic.
However, the following suggestions can be considered if there will be a second
edition: (1) Include authors that could use diﬀerent research orientations such as
the quantitative and the mixed methods approach in addressing some topics to
capture a wider perspective, enhance and validate the findings, make generalisations, and provide possible solutions to common practical quality assurance problems. (2) Ensure that a better representation of higher education institutions and
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countries is done to justify the Caribbean region as mentioned in the title. (3)
Address in more detail the validation and accreditation of academic programmes
in the Caribbean by international bodies such as the Commonwealth Association
of Architects (CAA), and the Accreditation Board for Engineering and Technology
(ABET).
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