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Abstract: Cassava (Manihot esculenta Crants) is a valuable crop which is widely used for its starch-rich roots and

whose economic potential is slowly being recognised in the Caribbean. The discarded leaves of the cassava plant

account for over 10% of post-harvest waste mass. However, the leaves are reported to be protein rich- ranging from
14-40% (dry weight basis) depending on plant variety and maturity. This study presents a comparative evaluation of

the leaves and leaf protein concentrates (LPCs) of Colombian (MCOL22 and CM849) and Jamaican (Rockwood)

cassava varieties for dietary protein supplementation potential. LPCs present a convenient vehicle for inclusion of

plant proteins in human diets. The crude protein (CP), soluble protein and amino acid (AA) content of these leaves
were determined at 5, 7 and 9 months after planting. The LPCs were produced from 9-month leaves by low-heat

coagulation. The CP content (dry weight basis) of the Colombian varieties -MCOL22 and CM849 are highest at 9

months after planting- 27.5+ 0.7% and 28.1+ 0.2% respectively, while the CP of Jamaican variety - Rockwood is
highest at month 5 at 26.8+ 0.4%. The LPCs of these varieties have a CP of 39.1+ 0.1%, 42.9+ 0.2% and 38.2+
0.2%- an average CP enrichment of 48.4% relative to the leaves from which they are prepared. The AA content of

the leaves and LPCs were determined by HPLC analysis. The leaves and LPCs present a good source of threonine,

lysine, leucine and isoleucine but are limited by methionine and cysteine. Dried and ensiled cassava leaves may find

value as fodder for ruminants while LPCs are better suited for human dietary supplementation. This study presents
the opportunity to produce a valuable product from cassava leaves, which are currently designated as post-harvest

waste.
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Abstract: Caribbean farmers sometimes deposit granular fertiliser on the soil surface as a method of metering
nutrients to crops. Surface placement of granular fertiliser encourages nutrient losses via multiple pathways, while
ineffectively targeting plant roots. A device called the function fertiliser was designed and fabricated to deposit
granular fertiliser at a suitable depth into the soil and therefore reduce surface placement losses. This paper
describes the methodology used in designing and developing the second iteration of the function fertiliser. The
design process used a combination of quality function deployment (QFD) and computer aided engineering (CAE) in
realising a final design that was reasonably price, a single user applicator, lightweight and simple to use, thus
making it affordable and appropriate for small scale farmers of the Caribbean. Field performance results showed
that the function fertiliser achieved a minimum deposit depth of 48 mm while the measured peak and average field
efficiencies were 63.45% and 42.62% respectively. The use of the function fertiliser would improve fertiliser use
efficiency, whilst reducing environmental risk. Further, the improved efficiency should realise greater productivity
at lower operational costs and an overall higher profit margin for farmers.
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1. Introduction

Caribbean farmers sometimes deposit granular fertiliser on the soil’s surface as a method of metering nutrients to
crops. This is an ineffective way of applying fertiliser as it allows nutrient losses via multiple pathways and
ineffectively targets the roots of the plants. One approach isto use liquid fertiliser applicators. These devices deposit
liquid fertiliser which is quickly absorbed by plants and are therefore better than the solid applicators (Xi et al.
2011). However, most liquid fertiliser applicators use some sort of pumping and metering mechanisms and are thus,
powered and drawn by the tractors (Kamal 2008) or self-propelled (Chunfeng et al. 2015) making them applicable
for large agricultural fields.

Hence, during 2016, at the University of the West Indies a portable solid fertiliser applicator device was
designed and fabricated to meter and deposit granular fertiliser at a certain depth under the surface of the soil. This
device, which is called the function fertiliser was our solution to the problems faced by the farmers of small land
holdings. The device was designed to be carried by one individual over the difficult terrains that exist in many farms
of the Caribbean.

Field performance test on the first design iteration showed that the fertiliser was deposited at depths of 39 mm
below the soil surface and the field efficiency of the operation was 31.5%. The device had major faults, which
included the weight of the device being too high thus making it very heavy to carry and difficult to move through the
fields. Secondly the device was void of suitable ergonomic considerations making it cumbersome and very difficult
to operate. Thirdly, the device was ineffective in moist soils as it was susceptible to clogging during operation which
further decreased its efficiency.

Marini and Romano (2009) identified that the use of a systematic and structured framework in the design phase
was an effective approach in improving a design. The PDD process is a known structured framework for the design
phase and uses multiple sources of information through product and market research, that effectively blends the data
acquired from existing products with that of the customer needs. This information is an input into the quality
function deployment (QFD) table and is a significant stage in the PDD process. Customer needs are aligned with
design parameters resulting in the development of design specifications. These final design specifications are then
used to generate design concepts using computer aided design (CAD). The CAD environment is significant as it
assist engineers in the creation, optimisation, analysis and modification of the design product. For instance,
Hermawan (2017) successfully developed concept designs of a fertiliser applicator for palm oil using a
comprehensive structured approach and computer aided design (CAD) while Kamboj et a. (2012) used CAD in
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designing a pea depoding machine. Deraniyageda (2001) has stated that the use of CAD in the design of agricultural
machinery in developing countries was a form of complex incremental technical change that leads to improvement
of the core technology, but the use of CAD is part of the process. The use of simulations allows us to fully access the
virtual environment and perform test on the design components without having to fabricate the component. This
reduces time and cost as there is a reduction in repeated analysis and prototype building (Kamboj et al. 2012). The
addition of the simulation component changes the computer aided design (CAD) to computer aided engineering
(CAE). The combination of PDD and CAE allows for the improve development of the functional function fertiliser.
There exists very little literature on the combined use of PDD and CAE in improving the design and development of
agricultural machinery. This paper, therefore, discusses a methodology used in applying PDD and CAE to obtain an
improved second iteration of the function fertiliser.

2. Design M ethodology

The PDD is an iterative process that is used to optimise the design process (Magrab et al. 2009). A modified version
of the PDD process and CAE was employed (see Figure 1) to effectively improve the design of the function
fertiliser. One of the major challenges was the lack of existing function fetilisers. This created a hindrance in the
application of the PDD process as there was no way of optimising the design through the standard iterative process.
Hence our PDD process was modified with the following considerations
i. Emphasiswas placed on component function structure

ii. Thedesign requirements were critically analysed

iii. The process of benchmarking was reorgani sed to take account of the lack of existing products

iv. The QFD was modified through the addition of the design concepts as part of the matrix. This was further

ranked and weighted.
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Figure 1: Processinvolved in the Design, Fabrication and Field Testing of Function Fertiliser incorporating a
modified PDD process and CAE
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Our PDD process when executed performed firstly, a comprehensive research analysis. This involved the use
of the function structure where the function fertiliser was decomposed into three subsystems which were soil surface
penetration, metering and soil covering. The use of the function structure reduces the uncertainty in the design
process (Marini and Romano 2007). A full review of the previous design was done where the process involved
detailing the function of each part and determining weakness and strength which were tabulated. This information
formed inputs to the QFD.

Secondly the design requirements were developed by considering the soil as an engineering material. We
investigated the physical characteristics of the soil in which the device would operate. The research into the physical
behaviour of Trinidad soils showed that the tool penetration into soil is affected by soil type, water content and
compaction of the soil (Birch et a. 2016). The average peak penetration resistance of the six different soils in
Trinidad is 5.71MPa (Eudoxie et a. 2012). This value was used to determine the minimum force required for the
function fertiliser to penetrate the soil. The workability of soils can be further understood from the Atterberg limit as
it shows the soils ability to withstand deformation at various moisture contents (Roopnarine et al. 2012). Soil fails
when the applied shear force exceeds the shear strength of the soil (Birch 2018; Koolen and Kuipers 1983). Thirty
soils from Trinidad were investigated by Roopnarine et al. (2012), the results of this investigation gave a good
representation of the behaviour of soils in Trinidad. The investigations showed that the mean shear strength value
for soils was 49.7 kNm' ? and the internal friction angle () ranged from 11.7° to 43.5°. To find the tool penetration
angle (0) that resulted in shearing, the inclination of the failure plane was considered using Mohr Coulomb failure
criteria. Hence the angle (0) was calculated to be = 122 (90° + a) (Koolen and Kuipers 1983) and the inclination
angles for Trinidad soils therefore varied between 50.82° to 66.75°. This information was useful in designing the
blade maximum penetration strength and penetration angles for the function fertiliser.

A full market research was performed with farmers to determine their needs when using this type of device. An
investigation into product research determined that the tools available for fertiliser application used broadcasting as
the delivery method. This method is deemed ineffective since it poses the same problems as hand dispersion. The
PDD process continued with product design specification. In this stage the needs of the farmers were tabulated,
interpreted and a weighting was given to each need. Thereafter, the comprehensive list of metrics and the customer
needs matrix were created. Since the current products used broadcasting as the method of operation, competitive
benchmarking became difficult and we resorted to using the first iteration as the bench mark. The creation of the
competitive benchmarking chart was done after the concepts were created. The design concepts were generated
using a combination of the blackbox method and a functional decomposition. This was used to assess the operation
of the device as it related to plant root fertilisation. Further development included the use of a classification tree to
generate concepts for the soil penetration component of the device. Together, these three methods created the ideal
blend for generating multiple concepts.

The concepts were then created in the virtual environment using a CAD software called SolidWorks. The
SolidWorks allowed the creation of 3D models of the concepts. These shape and geometry of the concepts were
easily adjusted in the virtual environment. The created concepts were weighed and benchmarked against the first
iteration of the function fertiliser. The competitive benchmarking was done based on the perceived satisfaction of
the farmer’s needs. The three concepts were analysed and compared to that of the first iteration of the function
fertiliser. The typical method of hand dispersion of the fertiliser and its flaws were also included. All the information
was included into the QFD to generate the most completed results. The designs were then put through a concept
selection criterion and rated against the first prototype. This filtered the designs and left two designs. Relative
weightings were placed on the farmer’s needs and this gave the final design. This was used to determine target
specifications which were then refined to final specifications. The QFD was an integral part of the design process. It
was specially modified to accommodate the introduction of the concepts as part of the matrix and realised the final
concept through a weighted selection process. Failure Modes and Effect Analysis (FMEA) was performed on the
selected concept to determine the adequate materials and permitted additional optimisation to the device.

A detailed design was generated using CAD while considering the final specifications. This led to the final
design (see Figure 2) in which calculations were done to determine material selection and sising for the device.
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Figure 2: Final Design of Canister (A) and Pole Assembly (B) for Function Fertiliser.

The final design which was then drawn in SolidWorks underwent buckling simulations. This transformed the
CAD process into CAE and allowed us to perform virtual test on the final design (Figure 3) before fabrication.
Because of the method of operation of the function fertiliser it was only necessary to perform buckling tests on the
tool. Once these test were successful, the engineering drawings for the final design were produced and approved.
The device was then fabricated and field tested.
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Figure 3: CAE using SolidWorks. A buckling smulation for the pipe assembly of Function Fertiliser.

Field tests on the device were performed at six (6) farm locations in Trinidad. All experiments were repeated.
The experiments included testing for maximum depth of granular deposit and field efficiency of the device. Test on
shear strength and water content of the soils were also performed. At each location 40 plants were randomly chosen.
The device was filled with granular fertiliser and this was deposited near 20 plants. The time taken to deposit the
fertiliser and the walk times were recorded. Measurements on the depth of deposit and area of penetration were
taken using a measured rule and Vernier caliper. At the site, six different areas were chosen where a shear vane was
used to measure the shear strength of the soil. Soil was then collected and placed into a labeled Ziploc bag. The
contents were used to measure the water content of the soil. Water was then added to the soil the device was again
filled with granular fertiliser and deposited near another 20 plants. Measurements were again taken on maximum
depth of deposit and walk times as well as shear strength and water content.

3. Discussion and Results
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3.1 SolidWorks Results

There were limited materials available for the design and fabrication of the function fertiliser. The manual
calculations yielded a maximum force of 820N and this was used in SolidWorks to perform buckling tests yielding a
Factor of Safety of 54. Though it was an overdesign it confirmed that the available material was suitable for use.

3.2 Results of field tests.

The final design of Function Fertiliser consisted of a backpack canister and a pole assembly as shown in Figure 4.
The backpack canister was lightweight but sturdy and contained a maximum of 8 kg of the granular fertiliser. The
pole assembly consisted of two handles, a mash bar, an insert or short hollow tube above the mash bar and a blade at
the bottom of the pole assembly. The device penetrates, shears the soil, meter the fertiliser and deposits the fertiliser
into the soil. The boot of the farmer is used to cover the soil afterwards. The pole assembly is held by the hands very
easily at the handles and is inserted at an angle into the soil and rotated to remove some of the soil. The fertiliser is
then metered into the soils from the canister through the pole assembly via the hollow tube insert (Figure 4). The
fertiliser is metered using fluted rollers. Fluted rollers are typically used for metering granular products since the
groves alow for continuous rotations and dispersions (Cuplin 2014). The rollers deposited a mass of 4 g and 10 g
with crank rotations of 30 and 60 degrees, respectively.

The function fertiliser was tested at six locations in Trinidad and deposited granular fertiliser at average
minimum depth of 48 mm below the soil surface. This exceeded the required depth of 39 mm. Studies conducted by
Ekwue et a. (2010) on three Trinidadian soil types resulted in an average depth of wash erosion of 18 mm for
relatively low sloping lands and an average wash erosion depth of 39 mm for increased gradients consistent with the
maximum runoff with an increased gradient for Trinidad (Ekwue et al. 2010).

In Table 1, the average field efficiency of 42.62% was an 11.08% increase over the previous iteration. This
average value is lower but close to that of the field efficiency of Hand Dispersion techniques which is 50%. The
measured peak value of field efficiency was 63.45% and was a closer representation to the function fertiliser’s true
efficiency since these tests were performed during the dry season in Trinidad. The soil at this instance was harder
and more compacted and therefore a more difficult to penetrate. The first average moisture content reading on the
field test (dry basis) for the soils had a peak value of 10.09% while in Rickey Tr. the minimum moisture content was
observed to be 1.68% (dry basis).

Figure 4: Photograph of final design being field tested
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Table 1 Results of Field Efficiency and Field Capacity test

SIMULATION 1 SIMULATION 2

AREA FIELD FIELD FIELD EFFICIENCY n¢ | FIELD
EFFICIENCY | CAPACITY C; | (%) CAPACITY
ne (%) (halhr) ' Ca(hathr)

LAS LOMAS A 63.45 0.0077 48.92 0.0089

LAS LOMAS B 52.35 0.0087 4205 0.0080

SMITH'S FIELD 4772 0.0068 33.39 0.0056

WALLERFIELD

CUMUTO 36.56 0.0066 38.49 0.0071

RAVINE SABLE 3837 '0.0079 4043 '0.0064

RICKEY TRACE (SAND | 32 55 0.0071 3712 00075

PIT)

AVERAGE 4517 0.0075 40.07 0.0073

AVERAGE nF (%) 4262

AVERAGE Ca (halhr) | 0.0074

These values illustrated that the soil was well below that of the friable limit. Thus the function fertiliser
achieved these efficiencies in a difficult environment. In Las Lomas (A), when using the shear vane the shear
strength of the soil for one area resulted in a maximum value of 126 kPa while in another test area about 10 m apart,
a maximum shear strength value of 55 kPa was observed. This was half the value of the first area and may be
interpreted that the test locations had a drastic variation in soil compaction levels as compaction levels affects both
bulk density and shear strength of the soils. However, the device was designed with a high factor of safety and was
able to penetrate the soils surface and effectively meter and deposit the granular fertiliser.

This design has shown improvements over the first iteration because it is less heavy and much easier to carry.
The handles provide ease of holding the device and the canister holds sufficient fertiliser. The first iteration
operated with the soil being punctured to create an area to deposit the fertiliser this caused compaction and therefore
reduced the tool’ s penetration effectiveness as penetration depth increased. Additionally, the flap of the first iteration
prevented soil from entering into the fertiliser but encouraged clogging. These two reasons led to the creation of the
blade design which operated by shearing the soil. Because of the slender design of the blade, the function fertiliser
was able to optimise its penetration force and displaced the soil to create the required orifice during soil penetration.
The use of the product development and design techniques outlined allowed for an effective ergonomically designed
function fertiliser.

4, Conclusion

The design and fabrication of the second iteration was an improvement over the first iteration. The use of the PPD
process combined with the CAE provided the necessary foundation for the development of a functional design that
met the needs of the farmers. The device operated well. It penetrated and sheared the soil, metered the fertiliser and
the boot of the farmer was used to cover the soil afterwards. Future work would involve a more light weight and
ergonomic design as well as incorporating a metering device closer to the base of the pole to allow faster deposit of
the granular fertiliser.
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Abstract: The scientific literacy level of the whole population has long been focusing the attention of researchers
because of its direct impact on many aspects of our lives. The very recent disaster of Palu, Indonesia, where the
population suffered a M=7.5 earthquake and a deadly tsunami on September 28 2018 is a dramatic example.
Indeed, despite the fact that the time between the earthquake and the costal wave arrival was sufficient to warn and
partially evacuate people at risk, the crisis was paradoxically not ideally dealt with, resulting in multiple casualties
due to the tsunami. This surprising unsafely behaviour highlights a poor preparation of the population, but also of
the local authorities. However, since the 2004 Sumatra’s catastrophe, educational efforts and the development of a
tsunami early-warning system have taken place. On the same day, but in the Caribbean, another seismic event, of
M=6.3, occurred South-East of Dominica. Although it did not caused notable damage, it was largely felt in
Martinique, Dominica and Guadeloupe. This earthquake has also triggered a small tsunami along the eastern coast
of Dominica. The wave, which was only a few centimeters high, did no cause casualties. But, against all odds, the
local population, despite having felt the earthquake, stayed by the sea and watched the sea rising without taking any
measure of protection, such as reaching high ground. It was as if they were unaware of the scope of the
phenomenon. So, how can we explain such universal unsafely behaviours? How can we explain this weak anchoring
of the risk culture in a population, and especially in the Caribbean, while educational efforts are being conducted
and many studies have been engaged?

This educational paradox has inspired many studies in cognition, motivated by such educational issues. As a
matter of fact, they have allowed identifying many misconceptions of scientific ideas. Most of which are often based
on irrational beliefs, old theories, unscientific reasoning, or unassimilated conceptual instruction. As a result,
individual conceptions are now accurately described in many scientific fields, such as geosciences for example,
which has led to improvements in science teaching and learning. Nevertheless, the community (scientists,
academics, high school and primary school teachers, educators) has not yet succeeded in solving all the issues.
Some pre-existing misconceptions still persist in the population and impede a solid risk culture. This constitutes a
strong obstacle to the efficiency of risk-management policies. That's why we argue that cognition studies must now
focus on the origin of individuals' conceptions and on their modes of acquisition and propagation in order to
provide educational tools for acting upstream during their very acquisition. We also present a model (symbolically
based on the crystalline structure of silicate minerals) that represents and describes the educational context of each
individual. The characterization of individual contexts then offers the possibility to design targeted actions for the
acquisition of scientific conceptions, following the methodology described in Renouard and Mazabraud (2018).

Keywords: Alternative conceptions, inhibitory brain processes, cognition studies, learning context
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Abstract: The Coffee Berry Borer (CBB), Hypothenemus hampei (Ferrari), is of great importance within Coffee

Industries worldwide as crop losses due to this pest range from 5 to 25 percent. The worldwide economic loss is

approximately 500 million USD from a 173 hillion US dollar industry. In Jamaica, the Coffee industry loses

approximately 30 million JMD annually. With drastic infestation, there may be losses of 50% or even higher for

places such as Jamaica where the floating method is used in processing. The assessment of the relationship between

coffee crop phenology and percentage infestation isrelevant, as it permits an assessment of variations in percentage
infestation throughout the year based on specific crop phenology. This information is able to form the baseline for

the creation and implementation of strategies that may assist in the management of the pest. There are six stages to

Coffee Phenology in Jamaica, the first stage being the Dogteeth stage and the final stage being the Mature Ripe
Berry stage, which is typically the time of harvest. The coffee phenology profile in Jamaica is determined by the

microclimate of the area in which the crop is grown, thus the phenology of coffee in Jamaica varies at the Blue
Mountain and Highland levels within the country. In order to assess possible relationships between crop phenology
and CBB infestation, data was gathered on the percentage infestation of coffee berries on plants at different

phenological stages in the Blue Mountains and Highlands of Jamaica over a fourteen and thirteen month period,

respectively. One flowering period was observed in the Highland site while two flowering periods were observed in

the Blue Mountain site. The highest mean percentage infestation was observed when the crop was at the pimento

sized berries (56.0 £29.4%) and flowering (18.0% +7.0%) phenological stages in the Highlands and the Blue
Mountains, respectively. The CBB infestation was higher in the Highlands (18.8% +1.6%) compared to the Blue
Mountains (13.3 £ 1.5 %) of Jamaica. The data indicates a distinct difference in the phenology of the coffee crop in
the Blue Mountains and Highlands of Jamaica and this is influencing the infestation pattern and possibly damage
caused by the CBB.
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Abstract: This paper investigates the uncertain response of imprecisely defined fractionally damped dynamic
system, subjected to a unit step load. In this regard, a fractionally damped mechanical spring-mass system of order
1/2 with fuzzy initial condition has been taken into consideration. Fuzziness appeared in the initial conditions are
modelled through triangular convex normalised fuzzy sets. Here double parametric form of fuzzy number has been
used along with Adomain Decomposition Method (ADM) to obtain the solution. Obtained uncertain series solution
has been expressed in general form. Different case studies have been made and obtained results are compared in
special cases to show the efficacy of the proposed analysis.
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Abstract: Metal-Organic Frameworks (MOFs) are a new class of porous coordination polymers (CPs) with well-
defined topologies that continue to intrigue scientists not only because of their appealing structural architectures,
but also because of their potential applications in gas storage and separation, sensing of small molecules, catalysis
and biomedicine (Cui, et al., 2012). The synthesis of MOFs using rare earth (RE) ions is still relatively under
explored when compared to transition metal-based systems, due to their unpredictable coordination chemistry.
There are however significant advantages to be gained by combining the unique catalytic, magnetic and light
emitting properties of RE ions with the properties of CPs and MOFs (Singh-Wilmot et al., 2017; Smith et al., 2016;
Min et al., 2012). By reacting rare-earth ions with tetrafluoro- and tetrabromo-terephthalate ligands under slow
evaporation conditions, we have been able to create 28 novel rare-earth CPs and MOFs having interesting
structural features and promising luminescence sensing properties. We demonstrate the potential of these
compounds as fluorescence sensors for Fe**, Cu** and explosive nitro-aromatic compounds (NACs) such as 4-nitro-
, 2,4-dinitro- and 2,4,6-trinitro-phenal.

Quenching Efficiency of metal ions upon interaction by Quenching Efficiency of NACs upon
with {[Eu,(TFTA},{H,0),].2H,0}, [ interaction with {[Eu,(TFTA){H,0),] 2H,01,
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Keywords: Rare Earths, Metal-Organic Framework, Coordination Polymer, Fluorescence Sensing, Nitro-aromatic
Explosives
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Abstract: Heun's differential equation (HE), constructed by the German mathematician Karl Heun (1889) as a
generalisation of the hypergeometric equation, has several applications in Physics, Chemistry and engineering. The
textbook Table of Integrals, Series and Products by 1.S Gradshteyn and 1.M. Ryzhik devoted several pages to
integrals involving the hypergeometric function which can be generalised by an indefinite integral involving Heun
functions. Also, indefinite integrals involving Heun functions are useful tools that can be used to study some of the
properties of Heun's equation and its solutions. However, there is no well-known indefinite integral involving Heun
functions. We present indefinite integrals involving Heun functions obtained by means of the Lagrangian
formulation of a general homogeneous linear ordinary differential equation. As a by-product we also derive new
indefinite integrals involving the Gauss hypergeometric function and elliptic function of the first kind. All integrals
we obtained cannot be computed using Maple and Mathematica.

Keywords: Special functions, Heun function, indefinite integrals, Lagrangian Method
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Abstract: The formation of Metal-Organic Frameworks (MOFs) is governed by molecular recognition and self-
assembly processes that are difficult to control. The ability to rationally design and synthesise MOFs for specific
applications is significant. However, crystal engineering of Lanthanide Metal-Organic Frameworks (Ln-MOFs) is
widely considered to be impossible due to their unpredictable coordination chemistry." To exploit the unique
catalytic, magnetic and electronic properties of lanthanides, critical design parameters must be established to
advance the crystal engineering of Ln-MOFs. A series of isoreticular Ln-MOFs with 1,4- benzenedicarboxylate
(bdc), 2,6-naphthalenedicarboxylate  (ndc), 2,2'-bipyridine-4,4’-dicarboxylate  (bpydc) and 4,4'-
biphenyldicarboxylate (bpdc) were judiciously designed and synthesised by extracting design parameters which
were critical in implementing a novel synthetic approach using Tertiary Building Units (TBUS) (see Figure 1). This
seriesisthefirst of only threeisoreticular Ln-MOFs reported so far in the literature®* and this approach could alter
the general perception on the rational synthesis of Ln-MOFs.
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Figure 1 — Five members of rationally designed Lanthanide Metal-Organic Frameworks
Keywords: Metal-Organic Framework, Lanthanide, Crystal Engineering, Reticular Synthesis, Hybrid Materials
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Abstract: Presently in Trinidad, cocoa is manually transported in bags on farmers’ backs. Thisis a very tedious and
time-consuming activity. This paper describes the design, fabrication and testing of an innovative, modular
mechanised system that transports and weighs the cocoa within the field. The design consisted of a rigid frame that
supported a motorised conveyor belt. The frame was foldable and modular and therefore allowed for additional
length of conveyor system. The design process used Computer Aided Engineering (CAE) to first devel op the concept
and perform virtual testing on the design. The design was then fabricated and tested for functionality and efficiency.
Cost efficiency or cost per metre-hour of operation and machine efficiency were assessed. Experiments showed that
the cost efficiency and machine efficiency were optimum between 0 °to 15 ° slope despite speed and load variations.
This design would improve the time taken to move the cocoa and reduce post-harvest |osses.

Keywords: Cocoa, Design, Computer Aided Engineering, Mechanised, Modular, Field Transport

1. Introduction

There is no motorised form of transportation used in the cocoa farm sector in Trinidad and Tobago. Farmers from
San Antonio Estate confessed that there is no affordable option for transportation of cocoa within the fields due to
the terrain and soils of the land. This shows that only manual labour is used for transporting the cocoa from the
cocoa trees, to the point of transporting the cocoa to the fermentation process. This means the farmers must
manually carry the bags of cocoa from within the field to their trucks, which will then transport the cocoa to
fermentation. As a result, this tedious and laborious job has deterred young farmers from joining the cocoa sector.
The long-term economic effect this can have is physical damage to farmers, less harvesting of cocoa by farmers as
they get older and less people will choose to want to become a cocoa farmer.

Moreover, this manual process can decrease the quality of the cocoa since it is being exposed to the
environment for long periods of time as well as being physically damaged by the tossing and movement from the
farmers. For a portable conveyor system, there are essentially three factors that will affect the performance of the
machine: angle of slope of the conveyor belt, speed and the load applied to the conveyor belt. The proposed design
will take into consideration these factors. During the performance testing, and an analysis of the factors against
performance criteria will be conducted to determine the validity of this hypothesis and the degree, if any, to which
they inhibit efficiency.

2. Background
2.1 Post-Harvest Train

Cocoa pods take approximately 5-6 months to become fully mature and ready to be harvested. The sign of a mature
pod that is ready to be harvested is observed from the change of colour of the pods. Green pods turn yellow and red
pods turn orange (Seedial 2009). The pods of the cocoa tree are manually harvested by using a sharp blade. The
location of opening the pods can vary, as some farmers open the pods in the farm, while some farmers open the pods
in the fermentation area. Once the pods are harvested, the cocoa is transported manually from the fields to the
fermentation area where the cocoa will be treated and made into chocolate (ICO, 2012).

Harvesting cocoa pods is a very labour-intensive process. On West African small-holdings, the whole family,
together with friends and neighbours assist in the fields. They gather ripe pods every few weeks during harvesting
season, using large knives which are attached to poles. These pods are then placed on the farmers' heads as they
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carry the pods to be split. Once the pods are split open, the seeds are removed and undergo a two-part curing process
called fermentation and drying. Thisisthefirst stage in the entire process of making chocolate (Cadbury 2014).

2.2 Post Harvesting Consider ations

Post harvesting of cocoa has an integral part in the production of cocoa. There are many considerations when
considering methods of transporting cocoa from the fields to fermentation. The following are factors that can affect
cocoa beans and thus, must be considered when designing transportation for the cocoa beans.

» Temperature — This is a crucia factor that plays a significant role in the entire post harvesting process. If the
temperature of the cocoa beans is higher or lower than the ideal range of less than 30°C, over fermentation can
occur and this can contaminate the taste and smell of the cocoa beans.

* Humidity/Moisture — Humidity and moisture content also affect the quality of the bean. If the moisture istoo low
(less than 6%), the cocoa bean can become brittle or if it istoo high (greater than 8%), there isrisk of mold. This
damages the bean and will reduce the quality of the bean. Thus, having the cocoa beans exposed to the
environmental conditions during post-harvest activities can create an inferior quality of cocoa beans. Figure 1
show that mold is found in bags of Cocoa due to high moisture.

« Mechanical Influences — Point loads such as hooks may damage the bag and cause tears which can lead to
decreased strength of the bag and increased change of failure, along with, exposure to moisture and head which
can affect the quality of the cocoa beans. (Deutschen 2002)

« Movement of Beans — If the cocoa beans are moved around too much, this can adversely affect the bean itself
and can physically damage it, causing the bean to become futile. (Kongor 2016)

It must be noted that the longer the cocoa beans remain in the open environment, the more likely it is to
become contaminated. Therefore, afast and safe method of transport isideal for cocoa transportation.

it

Figure 1: Mold Found in Bags of Cocoa due to High Moisture

2.3 Conveyor Belt System

A conveyor belt system is a mechanism consisting of at least two pulleys that is wrapped around by a belt. This belt
is then rotating in endless loops with the objective of transporting an item from one location to another. Thisis done
with endless procession of hooks, gears, buckets, and a wide belt. The belt is then supported by a series of rollers
along the path. The rollers in the center of the device prevents the conveyor from sagging in the middle while it is
carrying a load. The pulleys are engaged using a motor that will spin them at constant speed for aload. The motor
only needs to rotate one pulley as this will induce motion of the second pulley. The pulley that is powered by the
motor is called the driver pulley and the unpowered pulley is caled the driven pulley. If there or other pulleys
involved in the mechanism, they are generally called idler pulleys.
There are different components of a conveyor belt system, such as: 1) The belt, 2) The pulleys, 3) The motor,

4) The internal rollers/ dider bed, 5) The frame, and 6) The support. There are many advantages of using a conveyor
belt system over another system or using manual labour. The advantages are:

* Durable and Reliable

* Automated

* Efficient

« Can transport awide range of items

* Low maintenance

« Can be used in any environment
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2.4 Conveyor Belt Weighing

In the cocoa industry, the weight of the cocoa is needed, along with its volume. There is a term for this called
dimensional weight. Thisis necessary so that the farmers can have an idea of the yield of the crops. The bean sizeis
important for the fermentation process. Therefore, the bean size can be determined from the weight and or volume
of the bag (Jenson 1994).

Conveyor belts can be equipped with sensors that can output the weight of a point load. This can be considered
as a conveyor belt scale. Thus, conveyor belt scales employ rollers into the system by either replacing aroller or in
additional to existing rollers. The belt will be placed on the sensor and the load (cocoa) presses on the sensor and the
deflection is recorded. This deflection can then be turned into a weight measurement. This is generally the case and
this type of sensor is called a weight sensor. Ideally, this device would combine the weight of the load with the
speed of the moving conveyor belt to acquire a rate of flow of the load in conjunction with the total weight of the
passing load (Dietrich 1994).

There are disadvantages to this device such as installation time is increased for the sensor. Also, the two-load
cell device is situated in one position and receives the load force at one point. Thus, a portion of the torsional
movement is sensed as a downward motion on the device and this can cause inaccurate measurements as it adds to
the actual weight (Dietrich 1994).

Load cells positioned at specified locations along the conveyor can be used as another form of achieving the
weight of the bag of cocoa. The output of the several loads can be summed, and an average can be calculated. This
however, poses a disadvantage as the tension throughout the length of the conveyor will vary, giving rise to
inaccuracies in the method (Flinth 1975).

3. M ethodology
3.1 Description of Design

This design is a conveyor belt system. The assembly of the system is simple and user friendly. The conveyor can be
attached /detached from a van. It therefore can be transported using its wheels. The body consists of 3 parts that are
folded onto each other. Therefore, the user unfolds the body until it is completely flat. The legs extend to various
heights, depending on the level of the ground, and alocking pin is placed in the hole and the weight of the conveyor
locks it in place. The start-up of the conveyor belt system begins with the battery. The battery powers the motor,
which turns the driving pulley. This pulley rotates the belt which in turn, rotates the driven pulley. Once the belt is
moving at a steady speed, the cocoa beans can be placed on the conveyor belt. The belt transports the cocoa while
the metal bed is used as a support for the belt. The cocoais deposited into a bin which cushions the fall of the cocoa.
It must be noted that this system was designed to withstand 30 pounds of cocoa beans as local farmers gave this
weight as the heaviest load they carry. Thisis the main principle of operation of the system (see Figure 2).

Figure 2: Final Design

3.2 Methodology for Testing and Analysis

The following are the steps to be taken to complete the testing of the conveyor belt system. For this testing, there are
three (3) parameters that are known which are: the slope of the conveyor belt, the speed of the conveyor belt and the
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load being applied to it. These parameters will be varied to produce variations in the values of the time taken for the
loads to move a certain distance, the voltage and the current being produced by the motor.

1. Connect the 3hp motor shaft to the driving shaft of the conveyor system via a coupling.

2. Set-up conveyor belt such that the conveyor’s bed and belt is parallel to the ground. That is, set the angle of
incline, ® = 0°.

3. Start the motor and using the frequency drive, adjust the speed of the motor to 190 rpm.

4. Record the voltage and current at this speed and angle. Record the time taken for the belt to move from the
beginning of the conveyor belt to the end of the conveyor belt.

5. Repeat step 4.

6. Add afive-pound weight onto the conveyor belt.

7. Record the voltage and current at this speed and angle. Record the time taken for the weight to move from the
beginning of the conveyor belt to the end of the conveyor belt.

8. Repeat step 7.

9. Change the weight from five to ten pounds and repeat steps 7 and 8.

10. Change the weight from ten to fifteen pounds and repeat steps 7 and 8.

11. Change the weight from fifteen to twenty pounds and repeat steps 7 and 8.

12. Adjust the speed of the motor from 190 to 380 rpm and repeat steps 4 to 11.

13. Adjust the speed of the motor from 380 to 510 rpm and repeat steps 4 to 11.

14. Adjust the speed of the motor from 510 to 670 rpm and repeat steps 4 to 11.

15. Adjust the speed of the motor from 670 to 830 rpm and repeat steps 4 to 11.

16. Adjust the angle of incline from 0° to 7.5° and repeat steps 3 to 15.

17. Adjust the angle of incline from 7.5° to 15° and repeat steps 3 to 15.

18. Adjust the angle of incline from 15° to 22.5° and repeat steps 3 to 15.

19. Adjust the angle of incline from 22.5° to 30° and repeat steps 3 to 15.

The analysis of the results obtained from the test stated previously can be analysed using the raw data and by
doing an ANOVA to further understand how the system behaves and more importantly, how does the slope, speed
and load affect the efficiency, output power, slip and cost per metre-hour.

Firstly, place the raw data in a spreadsheet on excel. Next, run the raw data through the Minitab software to
acquire mean values, f values and regression lines or equations. Finally, plot the relevant graphs and test to see if the
regression equation is accurate by conducting tests with random slopes, speeds and loads, calculating the relevant
values and comparing these values to the values obtained from the regression equations.

4. Design Approach and Analyses

The design phase was carefully considered to ensure the best design was produced. Firstly, a questionnaire was
distributed to farmers to find out the average weight of the bag or bucket of cocoa that they carried along with the
distances they needed to travel. With these parameters the length of the conveyor system was determined as well as
the maximum weight being transported. Further to this, a factor of safety of 1.5 was added to ensure maximum
safety. Next the conditions and terrain of the cocoa fields were inspected to determine the type of belt needed to
withstand the environmental elements. Since the farmers harvest during both the dry and rainy season, the belt
needed to withstand hot temperatures as well as wet conditions. The hilly terrain was noted and to compensate for
this, moveable legs were introduced. The frame of the design was determined by uses stress calculations for varying
situations such as impact loading, point loads and uniformly distributed loads. Buckling calculations were done to
ensure the legs of the system were sturdy, strong and won't collapse. Upon completion of the manual calculations
and design considerations, simulations were used to ensure the system will not fail.

A static simulation was performed on the entire design using SolidWorks. A uniformly distributed load of 89N
was applied to the length of the conveyor bed, while the legs of the conveyor were fixed. The blue regions indicated
the least amount of stress on the system while the green, yellow and red colours indicated the increasing stresses of
the system and its respective locations. The maximum stress induced occurred at the center of the system at the
hinges. Thisis to be expected since this point is located furthest from any support and as such the bending moment
is maximum. All tested parts did not fail and showed that they will withstand the weight and forces that will be
applied to them. The roller had the highest factor of safety of 78 which was an indication of overdesign. Both legs
had much lower factors of safety, but they will still withstand the maximum forces applied. The plots also derived
where the maximum stresses will occur so that careful attention can be made to these parts. Considering all the plots
and the information they provided, these parts are safe to use and will not fail under the prescribed loading (see
Figures 3-6. Besides, Figures 7 and 8 show a prototype of the design and have it folded for storage, respectively.
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Figure 3: Stress Plot of Design Figure 4: Displacement Plot of Design

o

Figure5: Factor of Safety of Design

Figure 7: Prototype of Design Figure 8: Prototype of Design Folded

5. Results and Discussion

The results of the tests were tabulated, and an ANOV A was done. The following shows the main results achieved
and how the proposed three factors affected the performance of the proposed prototype to give a clearer overview of
how efficient and useful the conveyor belt system is, as this centres around the concept of the proposed design and
prototype.

Figure 9 exhibits two lines of opposite gradients, that is, one line has an increasing or positive slope while the
other has a negative or decreasing slope. The increasing slope represents the cost per metre-hour while the
decreasing slope represents the efficiency of the system. These opposing gradients insinuate that efficiency and cost
per metre-hour are inversely proportional to each other. Incorporating this discovery with slope shows that as the
slope increases, the efficiency decreases and causes the cost per metre-hour to increase. This finding holds since
efficiency is how well the system operates, and if the system is not operating to its full potential, it will require more
power per metre-hour, and hence, will require more cost to complete the task. It is further observed that after 15°,
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the cost per metre-hour increases quicker as the efficiency starts to decrease rapidly which implies that beyond 15°,
the system becomes costlier.

Figure 10 shows an interesting comparison between efficiency, cost per metre-hour and speed. The efficiency
and cost per metre-hour both increase with speed. The speed as stated before incurs a higher efficiency as it is
increased. The increase in speed demands a greater input power, leading to an increase in the cost of the system.
Furthermore, this same increase in speed increases the output power by the equation which states that output power
is the torque by angular velocity. Thus, the increase in output power also increases the efficiency. Therefore, there
can be an increase in efficiency while still having an increase in cost and the two are caused by the increase in speed.
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Figure 9: Efficiency and Cost per Metre-Hour vs Slope Figure 10: Efficiency and Cost per Metre-Hour vs Speed

Figure 11 shows how load affects efficiency and cost per metre-hour, and the interaction between efficiency
and cost. It is observed that the beginning of the graph has a steep drop in both cost and efficiency asload is applied.
Since there is a small load, the torque required to pull the load is small and thus the output power is smaller. This
correlates to efficiency which will be, as a result, low. Taking this one step further, if there is low power then the
cost per metre-hour will be lower. The graph in Figure 43 validates this. However, as the load increases, so does the
efficiency and the cost. Beyond 67N of force, the cost per metre-hour surpasses efficiency. Additionally, the cost per
metre-hour is the highest for load than any other factor. Thus, it can be deduced that beyond 67N the system no
longer becomes economical.

Figure 11: Efficiency and Cost per Metre-Hour vs Load

The following regression equation displays how each factor considered, affects the parameter required. Once a
regression analysis is done, it displays the factors in an equation form and shows if, overall, they are significant, as
well as, if each individual factor is significant to the parameter.

Efficiency = 34.4 — (0.151 x slope) + (0.632 x speed) + (0.062 x load)

Slip =-0.14 + (0.00618 x slope) + (0.00785 x speed) + (0.00229 x |oad)

Cost per Metre-Hour = -0.541 + (0.0244 x slope) + (0.025 x speed) + (0.0232 x load)

The R, value was 24.30% for efficiency. This indicates that the points are not very close to the regression line

and as such a further stepwise analysis should be conducted for clarification. The R, value was 86.00% for dip. This
showed that all the factors did in fact affect the dip, thus solidifying the hypothesis. Finally, the R, value was
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51.00%. this indicated that slope, speed and load are significant in determining the cost per metre-hour of the
system.

Thus, the experiments showed that the cost efficiency and machine efficiency were optimum between a 0 ° to
15° dlope despite speed and load variations. Thisindicates that once the proposed design is within a0°to 15° dope,
there will be maximum efficiency and will be more productive to farmers than their current choice of movement.
This range of dope can be maintained by the design having moveable legs to counteract the varying terrain.
Furthermore, the cost per metre-hour equation was developed so that the farmers can essentialy determine how
much cost will be incurred due to the proposed design or the addition of more than one system since the design was
developed to be modular.

6. Conclusions

The objectives of this project were achieved and are stated below:

« A Portable Motorised Conveyor Belt Harvester for the transportation of cocoa within the field. The conveyor belt
system was built and fully functional for usein the cocoafield.

« A simple, safe and easy to operate system was built. The system was mobile buy folding the entire conveyor
system and using wheels to easily move the system. This method ensured that the system was simple and easy to
maneuver. Operation of the system was simplified as the system used a frequency drive to vary the speed which
also has a start and stop switch for convenience.

e The design was tested for functionality and accuracy, 250 tests were conducted, which varied different
parameters for functionality at multiple scenarios. The system withstood all scenarios.

 The system was tested for efficiency at different parameters such as slope, speed and load changes. A statistical
analysis of the results was conducted to determine how these factors affected the system and determined the
most and least efficiency combination of these parameters.

» The analysis of the test led to the determination of an invaluable factor which is cost per metre-hour. This factor
showed how the cost per metre-hour required to run the system varied with the variation of the three factors.

* Regression equations were done for efficiency, dip and cost per metre-hour. This was done so that these three
parameters could be determined for any slope, speed and load. It was solidified that all three factors did have an
impact in the parameters stated previoudly.

* A bin was implemented to secure the cocoa at the end of the conveyor belt. Furthermore, the bin was also
designed to measure the weight of the cocoa for instant acknowledgement of the yield of the cocoa from each
individual tree or groups of trees.
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Abstract: A novel metal-organic framework (known as UMMOF-6), with formula, Lny(htp)s(DMF),-nDMF [Ln=
Eu® (1), Gd** (2), Tb* (3), Er** (4) and htp = 2-hydroxyterephthalate] was successfully synthesised under reflux
conditions, and its luminescence and sensing properties were investigated. The solid-state photoluminescence of 1
and 3 reveal that htp is an efficient sensitiser for Eu® and Tb*" emissions at room temperature and 77 K. Mixed
Eu®/Tb* samples result in tunable ratiometric luminescence, where varying the amounts of Eu®* or Tb* gives
different emission colours. The samples were also investigated for their sensing capabilities of small molecules such
as acetone, methanol, metal ions and explosive nitroaromatics. Compound 3 exhibits the greatest promise for
selective sensing of AI** and dinitrophenol. This study is the first reported case of lanthanide metal-organic
frameworks (MOFs) from the stock ligand, 2-hydroxyterephthalic acid, and highlights their potential as tunable
luminescent MOFs with interesting sensing capabilities.

Left: Crystal structure of UWIMOF-6 along ac axes. Right: Tunable luminescence and respective red, yellow and green emission
spectra of UWIMOF-6 based on the relative concentrations of Th®* and Eu®*.

Keywords: Metal-Organic Frameworks, Lanthanide, Tunable Luminescence, Small Molecule Sensing, 2-
Hydroxyterephthal ate.
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Abstract: The purpose of this study is to evaluate the efficiency and effectiveness (productivity) of Trinidad's public
secondary schools using a web-based geographical information systems (GIS) GIS and economical modelling
principles, multinomial logit model and regression analysis. The study will entail a rigorous examination of
literature to determine the current productivity measurement systems in use in the public sector, particularly in the
education sector. Both official and unofficial productivity methods will be observed. The application of Economic
Methods of Investigation and Analysis will be used in conjunction with GIS technology to calculate and assign
productivity scores to each of the N, numbers of sample schools in the pilot study. The efficiency scores will then be
utilised in two stages of the study. Firstly, using variables selected from referencing scholarly literature sources, a
series of Methods of Economic Investigations will be conducted (linear and non-linear regression analysis) to
identify which factors impact efficiency i.e. the identification of statistically significant variables. Some of the
potential independent variables (input parameters) are as follows; total student enrollment, the ethnicity-mix ratio
of students, the percentage of financially challenged students, teacher-to-student ratio, teachers average years of
experience, the percentage of teachers with bachelor’s degrees and the average teacher’s salary. Secondly, using
the identified statistically significant variables the efficiency for each school zone can be calculated. Then
combining the scores with student achievement (CXC, CSEC and CAPE) a Productivity Measurement Index can be
derived (using the assumption that productivity equals efficiency combined with effectiveness) these Key
Performance Indicators (KPI's) will be mapped to allow spatial visualisation and analysis using a web-based GIS.
In other words, the data can then be presented by plotting a graph of student achievement (x-axis) versus their
efficiency which is categorised by zones using spatial data. Finally, a thorough sensitivity analysis (Return to Scale
and Hybrid Return to Scale) of the data will be conducted to draw conclusions and make recommendations. This
study aims to contribute to the body of knowledge as a source of literature on increasing efficiency of public-sector
productivity measurement by adding the spatial dimension to economic data. Many modern government agencies
are using GlSdata in the private sector to analyse efficiency in economics, engineering, and business management.
Thiswill serve as a source of research on implementing as a productivity measurement method for analysing public
secondary schools.
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Abstract: Competitive environments and priorities change over time. Effective enterprise management depends
significantly on viable management structure and systems as well as measurement of performance and results. In
today’ s organisation arena, quality cannot be achieved on a company-wide basis. Quality management (QM) has a
mandate/act of overseeing company-wide activities and tasks needed to maintain a desired level of performance and
excellence. MENG 6405: Total Quality Management (CRN: 20290) is one teaching course offered at Postgraduate
Level in the Faculty of Engineering, The University of the West Indies (UW). This paper starts with a brief review
of quality evolution and explore the need to develop a casebook as a bench/reference text with tools and reading
aids/guides in TQM and related areas in QM and systems, with particular reference to the local and the Caribbean
contexts. A study agenda was initiated and elaborated along with the description of major stages of study execution
and discussion of the deliverables.

Keywords: Total Quality Management, QM process and activities, performance, casebook

1. Introduction

Sustaining and measuring organisational performance with quality management (QM) practices plays an influential
impact on trandating corporate strategy and incorporation of management structure and systems into results in
organisations (Pun, and White, 2005; Lewis et al. 2006). Tota quality (TQ) is far more than shifting the
responsibility of detection of problems from customers to producers/providers. It involves a continuous
improvement effort by everyone, top to bottom of the organisation to meet or exceed the users' satisfaction (Pun,
2018a). There is no exception for industrial enterprises across different sectors in Trinidad and Tobago (T&T),
particularly with the recent adverse economic atmosphere in the Caribbean region.

Tota quality management (TQM) is a comprehensive and fundamental rule or belief for leading and operating
an organisation, aimed at continually improving performance over the long term by focusing on customers while
addressing the needs of al stakeholders (Evans and Lindsay, 2011; Goetsch and Davis, 2016). It is both a
philosophy and a set of guiding principles that represent the foundation of a continuously improving organisation.
The bottom line of TQM isresults. increased productivity, efficiency, customer satisfaction, and performance (Pun,
2001a, 2001b; Harold Aikens, 2011). Thisis a need to investigating into QM practices of industrial enterprises in
T&T.

2. Evolution of QM Conceptsand Systems

Quality management (QM) is concerned with management activities and functions involved in determination of
quality policy and its implementation through means such as quality planning, control and assurance (Business
Dictionary, 2018; Investopedia, 2018). Figure 1 shows an evolution of QM practices and systems. Camison (1998)
summarise the evolution of quality systems into seven stages that underline the paradigmatic shift of QM practices
towards TQM (see Figure 2). TQM integrates the development, maintenance and improvement efforts of various
groups in an organisation. Several improvement initiatives/concepts are identified in association with TQM (Evans
and Lindsay, 2011; Goetsch and Davis, 2016; Pun, 2018a). These are:

1) Customer Focus

2) Continuous Process Improvement — Kaizen

3) Employee Empowerment — Everyone isresponsible for quality

4) Quality isfree - focus on defect prevention rather than defect detection for it is always cheaper to do it right

the first time

5) Benchmarking — Legally stealing other people’ sideas

6) Customer-Supplier Partnerships

7) Management by fact, numbers and data (e.g., Balanced scoreboard; financial, customer, process, learning)
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Figure 1. An evolution of QM practices and systems. Based on Pun (20083)
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Figure 2. Evolution of quality systems Source: Based on Camison (1998, p.483)

TQM requires a comprehensive approach that must first be recognised and then implemented (Pun, 20184).
Other than following the advocates/teaching from quality gurus and experts (like Deming, Juran, Cosby,
Feigenbaum, Ishikawa, and Taguchi, some common approaches of adopting/implementing TQM are 1) 1SO 9000
and QM principles, 2) Integrated Management Systems and 3) Quality Awards/Business Excellence and Criteria.
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3. A Proposal: Developing a TQM Casebook

TQM and related areas in quality management (QM) and systems are one research focus of The Industrial
Engineering and Management (IEM) Research at the Department of Mechanical & Manufacturing Engineering
(MME) at UWI-St Augustine Campus. MENG 6405: Tota Quality Management (CRN: 20290) is one teaching
course offered at Postgraduate Level in the Faculty of Engineering, The University of the West Indies (UWI). It
forms part of the requirements for students reading for the M Sc in Production Management, Production Engineering
and Management, Engineering Management, Engineering Asset Management, and Manufacturing Engineering and
management (Pun, 2018b). This course aims to provide students with the underlying principles and techniques of
TQM with emphasis on their application to organisations. The purpose of this course is of two-fold. It aims:

1) To meet the educational needs of professionals, practitioners, managers and executives.

2) To explore opportunities for quality improvement and identify new directions in the areas of TQM leading to

organisational performance excellence.

The subject synopsis of the MENG 6405 course includes (Pun, 2018b):

1) Principles of Tota Quality (TQ) - Concepts of quality; Quality dimensions; Cost of Quality; Core values and
paradigms for TQM, Vision, strategy, goals, and action plans.

2) Quality Management Systems and Approaches - QC/QA and QM, 1SO 9000, Integrated Management System
(Environment, Safety), Models for performance excellence: Deming Prize, Baldrige Quality Award,
European Quality Award

3) Quality Culture and Leadership - Internal and external customers; Senior Management Leadership; Customer
satisfaction and loyalty; Teamwork and people empowerment

4) TQM Methodologies — Total quality tools and techniques (such as, QC Tools, Quality Function Deployment
(QFD); <tatistical Process Control; Six Sigma; Taguchi Technique; Analytical Hierarchy Process;
Benchmarking; Process reengineering and improvement)

For investigating into quality management practices of industrial enterprises in T&T, a study initiative was
developed to develop a Casebook as a bench/reference text with tools and reading aids/guides in TQM and related
areasin QM and systems, with particular reference to the local and the Caribbean contexts. The primary objective is
to acquire and collate the materials and findings contributing to a Casebook publication (i.e., the deliverable). This
serves as the starting/preparation part of a Casebook project in the next phase. The motive of writing the Casebook
as a text/reference is to impart knowledge on the QM process and key QM activities in organisations with the local
and Caribbean contexts.

It is intended to consolidate the performance-specific information from selected organisations and empirical
findings acquired from interviewing selected industry practitioners and experts, so as to identify the factors affecting
quality management practices and to explore the determinants for facilitating integration of TQM into performance
measurement (PM) in industrial enterprisesin T&T.

The materials would then be analysed and collated as inputs to the Casebook Publication that would
incorporate subject synopsis, materials and QM cases/tools/guides for practitioners and professionals (including
staff, graduates and students) who are engaging in QM process and key QM activities in organisations. The
Casebook would initially contain 8-10 chapters, plus case studies and teaching guides on the following topics.

1) Introducing Quality and Productive Systems

2) Quality Management (QM) Systems and Approaches

3) Quality Culture and Leadership

4) Total Quality Tools and Techniques

5) Employee Empowerment and Team Building

6) Hoshin Planning and Quality Function Deployment

7) Statistical Process Control

8) Six Sigma Quality, Taguchi and Lean

9) Continuous Improvement, Re-engineering and Benchmarking
10) Team Dynamic, Conflicts and Communication

4. Methodology and Schedule of Study Execution

Execution of this project would combine the results of desk research and a review of current QM practicesin T& T
organisations, (ii) design of research framework and study instruments, (iii) acquisition/consolidation of subject
synopsis, materials and QM cases, and (iv) reporting the findings and preparation for writing-up of draft chapters of
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the Casebook. The project has four (4) stages and nine (9) tasks scheduled along the planned duration of 12 months
in chronological order as shown in Table 1.

Table 1. Proposed Project Schedule, January — December 2018

Periods January - May — September -
Stages April 2018 August 2018 December 2018
| XXXX XX
I X XX
Il XX XXXX
[\ X XXX

Remarks: 1 x stands for 1 month

Starting from the desk research, preparation for a Casebook Publication is the focus of this project. The
project tasks overlap in individual stages to ensure their nature of continuity. These are elaborated separately as
follows:

Stage |: Desk Research (6 months)
1) Conduct adesk research focusing on literature published in refereed journals in the subject synopsis for the
past 20 years; and
2) Review available publications (including websites) of current QM practices from a group of
selected/targeted industrial organisationsin T&T.

Stage | I: Design of research framework and study instruments (3 months)
1) Design aresearch framework that governs the acquisition of empirical data and case materials; and
2) Design study instruments and conduct the empirical data acquisition (via company visits, observation and
interviews) with the group of industrial organisations.

Stage 11 Acquisition/consolidation of subject synopsis, materials and QM cases (6 months)
3) Elicit empirical findings and case materials acquired the group of industrial organisations;
4) Diagnose/map the findings and case materials with supplementary materials collated from other sourcesin
T&T and awider Caribbean region; and
5) Consolidate materials of subject synopsisand QM cases.

Stage | V: Reporting the findings and preparation for draft chapters writing-up (4 months)
6) Prepare aninterim progress report after the first six-month period;
7) Develop and refine the chapter plan and schedule for the writing-ups;
8) Prepare the materials for draft chapters writing-up and publication of the Casebook; and
9) Collate the findings and write up the final report at the end of 12-month period.

5. Deliverables and Conclusion

The core findings would be contributing to the preparation and publishing a Casebook/Bench text with QM
tools/guides. It is anticipated that the outcomes this study (and the deliverables of the later Casebook project) will:
1) record cases that shed lights on QM practices and quality performance improvements in organisations, with
the local and Caribbean contexts.
2) bearesources hub for QM practitioners and professionals (including staff, graduates and students); and
3) be areference aid/text for those who enrolled in the MENG 6405 course and other quality-related courses
offered in the Faculty of Engineering and other faculties at UWI-St Augustine Campus and other campuses.

It is expected that readers and users of the Casebook (bench text/reference) would explore and view quality
from a variety of functional perspectives and in the process, gain a better understanding of the problems associated
with improving quality, also quality tools utilised in both manufacturing and service sectors and in local/regional/
international environments.
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Abstract: The drying of cocoa using artificial methods has become significant due to issues associated with the
conventional methods used by cocoa drying houses. In this project, a mechanised dryer was designed and fabricated
to reduce the drying time associated with the drying of cocoa while still maintaining the quality of the dried bean.
The dryer was scaled down to dry a 2kg of beans, the main features of the dryer included a rotational chamber or
drum, an electric heater and air blower system. The beans were placed in the drum and exposed to heating and slow
rotation. Drying of the beans were experimented using continuous, intermittent and no rotation (control) of the
drum. An intermittent rotation of the drum of 6 rpm at 4 hour intervals, with a constant temperature of 60 °C and air
velocity of 3.8 nV/s provided the desired moisture content (dry basis) of 8.7 % and an overall dryer efficiency of 84.4
% at a reduced drying time of 12.5 hours. This makes this design a more effective dryer than existing conventional
dryers.

Keywords: Cocoa, Design, Dryer, Mechanised
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Abstract: The use of chlordecone as the active ingredient in pesticide formulations has resulted in extensive pollution of
large land areas in the French West Indies. These areas were treated with pesticides to control the banana black weevil.
Although the use of these pesticides is currently banned, chlordecone strongly adsorbs to soil and is highly recalcitrant
due to its complex bis-homocubane structure. However, under reducing conditions, abiotic chemical transformation
involving Vitamin B12 has been reported to break down chlordecone to Cy compounds, believed to be “ open cage”
structures. More recently, these C; compounds, assigned as polychloroindenes, were also observed as products from
anaerobic biological transformation in bacterial consortia and isolated Citrobacter. In order to investigate the
biodegradability of chlordecone, microcosms were constructed anaerobically from chlordecone impacted Guadel oupe soil
and sludge. The microcosms were incubated and repeatedly amended with chlordecone and electron donor (ethanol and
acetone) over a period of 7 years. During this time some transfers were made, and the microcosms were periodically
analysed for chlordecone and potential degradation products using LC-MS, and methane using GC-FID. DNA was
extracted from some of the microcosms, and the microbial community was analysed using 16S amplicon sequencing
(IMumina MiSeq). Degradation products of chlordecone were detected in all the biologically active microcosms. Observed
products include monohydro- and dihydrochlordecone derivatives (CyoH10.,0-Hy: n= 1,2), as well as Cy- and Cy-
polychloroindene compounds (CyCls Hs., N=0,1) and carboxylic polychloroindene derivatives (CyoCl4,OoHsin, N=0-4)
assumed to be “ open cage” structures with significant dechlorination also shown in other studies which are not present in
sterile controls. Chlordecone concentrations decreased in active microcosms. Results from microbial community analysis
show enrichment of several organisms possibly involved in chlordecone biodegradation. In two microcosms with no
methanogenesis, we see high relative abundance of Desulfovibrio and Sporomusa. In two of the microcosms with methane
production, we see enrichment of two highly similar Anaerolinaceae species (Pelolinea and Leptolinea), Bathyarchaeota,
and two methanogens (Methanoregula and Methanosaeta). Some metabolites identified in this study are also detected in
the field, showing that a bioremediation process could be envisioned.
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Abstract: The Small Island Developing States (SDS) are well-known globally for beautiful sandy beaches and warm
tropical climates which make them attractive as tourist destinations. Less recognised is the fact that they produce
hundreds of engineering graduates on a yearly basis in programmes which are currently internationally accredited
or in the process of seeking that accreditation. Notwithstanding the former, industries which are heavily based on
engineering design, industrial and systems engineering, and other high-end skills of engineering graduates have not
featured prominently among these nations' major contributors to Gross Domestic Product. This paper explores the
potential role of engineering schools toward sustainable economic development in the SIDS of Fiji, Papua New
Guinea, Jamaica and Trinidad and Tobago, using a conceptual framework for innovation in devel oping countries. It
also utilises desk research, interviews and data from a Q-Study with a 36-item Q-Set to draw conclusions regarding
the current major engineering programmes in the four (4) countries in support of this type of development. This
study can contribute some insight as to the current realistic prospective contribution of locally trained engineering
graduates toward sustainable economic development based on engineering entrepreneurship in the SDS.
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Abstract: This paper describes the use of MATLAB algorithms to process and analyse the fracture and propagation
of cracks in soils that were under dynamic bending loads. An experiment was designed to investigate the
characterigtics of tensile fracture and crack propagation in soils under dynamic loading. A special device was
designed and fabricated to hold and subject rectangular soil samples of 140 mm x 25 mm x 25 mm, compacted to
404 kPa to dynamic loads at 10 Hz, 50 Hz and 100 Hz. Instruments measured the applied forces and accelerations
of the samples at failure. Video images were captured during the experiments and were used as input data for
analysing the behaviour of the soils. MATLAB algorithms were used to read, process and analyse the image data.
Vital information on soils such as tensile failure strength, resilience, natural frequency, damping coefficient,
flexural rigidity, crack length and crack opening angle were obtained. This information is useful as it characterises
the behaviour of different soils under dynamic loads and would assist engineers who design implements that are
involved in tillage or root crop harvesting.

Keywords: Characterisation, MATLAB, Fracture, Crack Propagation, Dynamic

1. Introduction

During the formation of tilth, soils crumbles into smaller particles (Birch 2018). The crumbling of the soil matrix is
a fracture process due to bending or tensile forces (Vocomil and Chancellor 1967). The mechanism of fracture has
been previously investigated by Aluko and Chandler (2006) using quasi-static 3 point bending test. In this report, an
instrumented dynamic soil tester was designed and fabricated. The dynamic soil tester is a modification of the 3
point bend test described by Aluko and Chandler (2006). Soil was moulded into beam samples that are loaded
dynamically and the investigation into the mechanism of soil fracture involved factors such as soil type, percentage
peat, consistency limit as well as the frequency of the movement of the tool. Image acquisition and analysis
techniques were employed to quickly capture information on the fracture process and the propagation of cracks
during loading of the soil samples.

Although quasi-static experiments yielded useful results (Hallet and Newson 2001; Birch 2018), dynamic
testing may be able to unlock pertinent questions such as whether organic matter has any effect on the tensile failure
and thereby in the formation of tilth when the frequency of loading varies. There have been limited dynamic
experiments, though such experiments might be better representations of the actual tillage process. One such
investigation performed by Karmarkar et al. (2005) used high speed video imaging to analyze displacement,
velocity and acceleration of the crack created by a soil sweep implement. They identified that soil cracks exist in
four stages and determined that crack growth rate has a sinusoidal response. What is lacking is a full laboratory
experiment that investigates tensile failure in soils under dynamic loading. Such an experiment can investigate the
factors of soil type, percentage peat, water state and frequency and their interactions. The major aim of this
investigation was to determine the influence of factors such as percentage peat, water content, soil type and
frequency on the resilience, tensile strength, modal properties of the soil and crack length under dynamic loads. The
investigation seeks to characterise the dynamic behaviour of soils so that a comprehensive understanding of the
fracture process in soils is attained. By quantifying the process, we can design and develop better implements to
fracture and crumble soils and thereby optimize the process in forming tilth.

2. Experimental M ethodology

Figure 1 shows the physical arrangement instrumented dynamic soil tester as developed by (Birch 2018) while
Figure 2 shows an enlarged view off the dynamic tester with the test rig. Soil samples of dimensions 140 mm x 25
mm x 25 mm were prepared by varying mixtures of peat and water. There were two soil types, namely Piarco sandy
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loam soil and Talparo clay soil. The peat content varied between 0, 4, 8 and 12 % while the water consistency limit
was at the plastic limit and three levels in decreasing increments of 5, 10 and 15 % less than plastic limit.

Figure 1: Physical arrangement of Dynamic Tester (A), Signal processors (B) and Amplifier (C)

All samples were compacted at 404 kPa. The compaction level of 404 kPa best represents actual field
conditions. A full factorial experiment was performed where experiments were conducted at three frequencies of 10,
50 and 100 Hz and the instrumentation for the research (Figure 3) used the LABVIEW VI environment (Sumeathi
and Surekha 2007). A wave generator sent sinusoidal signals to the shaker. The responses were sensed by a force
transducer and accelerometer. The measurements were recorded with respect to time by the computer via the Data-

Acquisition system (DAQ).

Figure 2: Enlarged View of Dynamic Tester with Adjustable Test Rig. (A) Vibrating Shaker Device; (B) Force Transducer; (C)
Single point 6 mm diameter cylindrical tool; (D) Soil sample; (E) Accelerometer; (F) Adjustable Test rig; (G) HD camera
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The LABVIEW software is a virtual software, where an agorithm was written to allow a sinusoidal signal to
be sent to the tool and simultaneously obtained force and acceleration readings from the transducers. The
experiments were halted when afailure occurred.

INFUT

(o) | I

Computer DAGQ AMP |1 Shaker

TRANSDUCERS
1 FORCE

2. ACCELERATION

QUTPUT

IMAGE! VIDED
ACQUISTION AaND
PROCESSING

Figure 3: Sketch of Instrumentation set up

A failure was defined as the propagation of acrack of any form or a deformation that occurred on the soil when
the tool engaged the soil (Figure 4). The LABVIEW program used afilter system to remove noise from the received
data. The sampling rate theorem was applied (Wheeler and Ganji 2004) where the sampling rate (which in this case
was 1000 Hz) must be greater than 2 times the maximum sampling frequency (i.e.100 Hz). A special switch was
installed on the set up to ensure synchronization of the onset of the dynamic loading and the recording of the force
and acceleration measurements.

Figure 4: A sample of Piarco soil at failure. Sample number S4 with 4% peat, 24% moisture content at 10 Hz

The acceleration and force measurements were recorded in units of mechanical units (MU). The digital image
acquisition technique employed the use of a Logitech (C270) high definition (HD) computer web camera that
captured videos of the process of fracture while the soil imposed vibrations on the soil samples. The two
measurements of acceleration and applied force were taken during the experiments. A high definition (HD) camera
permitted capture of videos of the experiment. The camera had the capability of recording 20 frames per second.

The data obtained from the experiments was large and challenging to analyse and interpret. For instance, atotal
of 384 samples were investigated and for each sample there was data on acceleration and applied force which
usually had data files in text format ranging from 1,000 kB to 5,000 kB depending on length of time of the
experiment. For the videos captured, the times ranged from 10 seconds to 1 minute and the data files had sizes
ranging from 6000 kB to 20,000 kB respectively as Windows Media Video (wmv) files. The data on acceleration
and applied force were recorded each micro-second (i.e. 0.001 s) as a voltage reading with a sensitivity of 1 x 10°
volts and converted to Mechanical Units (MU). When the data was plotted against time, waveforms were obtained
similar to those shown in Figure 5.
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Figure5: Plot of raw data of sample of Piarco soil. Sample number $S4 with 4% peat, 24% moisture content at 10

Hz.

Two MATLAB algorithms were developed to process and calculate useful parameters from the source data.
The first algorithm (MATLAB code-1) automatically read the force and acceleration data. The data was first
processed by standardization which involved the subtracting of the no-load test values from the received data for
each corresponding frequency. The values obtained were force and accel eration minus the influence of the weight of
the attachment to the shaker and the transducers. The force and acceleration data were then converted to respective
Sl units of N and ms?. The conversion of 1 MU of force and acceleration were 89.18 N and 400 ms? respectively.
The output of this process for a short duration of t = 0.5 seconds is shown in Figure 6.
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Figure 6: Plots of processed data of sample of Piarco soil. Sample number S4 with 4% peat, 24 % moisture content at 10 Hz
during the processing by MATLAB code-1. A: Force data after removal of no-load effects and conversion from MU to N. B:
Acceleration data after removal of no-load effects and conversion from MU to ms?. C: Calculated velocity datafrom [Bdt

The Caribbean Academy of Sciences - 21st General Meeting and Conference (CAS-2018), 27th — 30th November 2018
The theme of the conference: “Science, Technology and Innovation - Vehicles for a Knowledge Based Economy”; p.290-298

293



CAS-096: Investigating Fracture and Crack Propagation in Soils Using MATLAB: A Novel Technique

An assumption was made that the crack initiation and propagation commenced when the acceleration values
spiked during the dynamic test. The event was labelled crack start or time to failure and coincided with the largest
acceleration value (|al). The MATLAB code -1then calculated power based on the multiplication of force and
velocity. Thereafter, energy was determined by integrating the power. The energy terms were separated into peak
energy, root mean square energy and steady state energy values. These were converted to resilience by dividing by
the volume of the samples. Tensile strength, natural frequency and the damping coefficient for each soil sample
were also calculated. To calculate tensile strength, the soil sample was considered as a simply supported beam
loaded in the centre. At the end of the process a table was generated with all the values of these parameters for all
the soils examined.

The second agorithm (MATLAB code-2) used a non-contact imaging method and analyzed each video (see
Figure 7) to determine information on crack length, crack opening angle (COA) and maximum deflection A Y Of
the soil samples as well as the soil samples’ flexural rigidity (El) and tensile strain. In Figure 7 snapshots of the non-
contact digital imaging processing technique performed by the MATLAB code 2 is shown. In the processing, video
data assigned to that particular soil sample was read by the algorithm. An image of the soil sample before testing is
displays on the screen as shown in Figure 7, A. The user selects the region where the fracture occurs using a window
shown by dotted lines in Figure 7A. Once selected, the algorithm processes the data of each frame captured in the
video and maps the movement and deformation of the soil and thereby the fracture process. Figure 7, D is the final
output. The algorithm is designed with a selection tool that then selects specific points as shown in Figure 7, D.
M easurements that were taken included

i Crack length (Figure 7, D: | b-a'|)

ii. Lengths of the crack boundary regions (Figure 7, D: |a-by; | b-c; | ac|)

iii. Maximum deflection, A ya (See Figure 7, D: |b'-c'|)

All the measurements taken in Figure 7, D were in the digital domain and their units were in pixels. Hence, the
information captured on the binary images (Figure 7, C) was used; the binary image of the known 6 mm diameter
cylindrical tool acted as a reference point to convert all pixel measurements into Sl units through the MATLAB
code 2.

Soil top surface

Sail bottom
surface

Dynamic tester
platform

Emm dia
cylindrical

—Soil top_".._ -

tool surface H

_ { Soil
:0:‘5 v [ bottom
ottom = ! surface
surface g "\‘ﬂafter
before test
test

c D

Figure 7: Image processing of soil sample Piarco-0 %peat, 15%mc. 10 Hz-sample #2. A: snapshot of soil sample before test. B:
snapshot of sample at end of test. C: Binary Image before testing using MATLAB 'Canny algorithm'. D: Generated MATLAB
Digital Image illustrating fracture and crack propagation process in soil sample

3. Resaults and Discussion
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Table 1 and Table 2 show results on some of the soils samples that were processed by MATLAB code 1. Table 1
shows the values of time to failure, tensile strength, natural frequency and damping coefficient. Table 2 shows the
values of energy in root mean square, peak and steady state energy terms.

Table 1. Mean" Values of Time of Failure, Natural frequency (w), Damping coefficient (¢) and Tensile Strength for

Piarco Soil

Yo Peat Water Freg- | Dy Bulk | Thne to w 4 Tensihe:
Mdeled State ueey i}q-lp.'-iil_l.' failire H1|-'|:||:II1t
() | (Mgm—) (5} (radl /4) (AMPa)

0 10 1.39* .17 203,73 (.14 .66

15% less PL 50 1.30) R 276.12 .15 {824

161 .24 2.21 EEENN b 16 .92

10 1.31 (.21 T | 013 .24

LY less 'L Sl 1.21 (WA RE J95.77 (.14 (.44

[ (W) 1.36 0,25 20617 | 0.7 .32

10} 1.33 IRE 201.57 (17 .32

0% less PL Al .25 (.39 259 090 (.07 .18

L 135 5.3 LA B0 012 (.44

10 1.37 0.07 132.58 | 0.136 .38

PL a0 1.38 ()42 161,73 Lh e .oy

100 1.:51 6.55 326.74 (.16 U.13

"Values are Partial Results after Processing by MATLAB Code-1.
PL refers to Plastic Limit, o is the natural frequency of soil and ¢ is the damping coefficient of the soil

Table 2: Mean® Vaues of Root mean Energy (RmsE), Peak Energy (PE) and Steady state energy (SsE) for Piarco
soil and Talparo Soil

Piarco Talparo
Peat Water | Freg- [ RmsE PE SsE | RmsE PE SsE
Added | State | neney | 1072 =102 =107 | %1072  =107% =102
(%) (Hz) J J J J J d
] 15% 10 1.1 2.6 0.2 3.6 0.6 0.5
less 50 6.5 10.7 0.3 0.6 1.1 0.5
PL 100 | 5843.0 8162.0 12.4 1.30 1.50 0.G
10% 10 1.40 2.0 (.03 0.5 0.7 0.2
less all (1.9 L7 (.6 1.0 1.8 3880
PL 100 104.1 141.6 (.5 7.8 110 143.0
o 10 (1.2 (0.4 (1.2 1.0 1.8 0.1
less a0 10.1 14.4 2.0 1.4 6.3 (1.2
PL 100 hn0.6 938.3 9.4 1.8 7.0 1100.0
10) 1.2 1.1 123.0 (.4 (0.7 0.1
PL al) 7.6 10.8 20.0 (.1 (1.3 4.3
100 | 5476.2 T442.1 1.1 (1.2 (1.4 3.1

"Values are Partial Results after Processing by MATLAB Code-1.
PL refersto Plastic Limit, RmsE is the root means square Energy, PE is the peak energy and SskE is the steady state energy.

Table 3 shows the results of the processing of the video data and obtains information on crack length (CL),
crack opening angle (COA), flexura rigidity and tensile strain (g). Together al three tables characterize the
behaviour of the two soil types under variations in peat content, consistency limit and frequency of tool movement.
The factors: soil type, percentage peat and water states represent the initial conditions of the soil. The frequency of
tool movement is controlled by the operator.
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Table 3: Mean" Values of tensile strain (g) crack length (CL), crack opening angle (COA) and flexural rigidity (EI)

for Piarco soil
Peat Water Freo- CL | COA [ |
Added State neney
(%) (Hz) (%) (mm) | (rad) | KNmom?
() 10 1.91*% | 18.84 (.26 177930
155 less PL 50 1.83 19.41 0.27 14708
14300 2.09 19.586 .56 078450
11 2.25 211606 .19 119,00
10% less PL 5l S.54 1G.01 0.25 TN
1010 1.51 | 19.23 | 0.24 272.90
10 3.008 8.33 0.77 117.50
5% less PL 50 1.31 5.86 1.38 81440
100 4.06 | 10.29 | (.50 A7H.90
1) 178 G.67 .51 278.70
PL al) 1.69 1.51 1.9% 282.1
100 2.37 9.58 1.07 A337.00

“Value are Partial Results after Processing by MATLAB Code-2

PL refersto Plastic Limit

The process being dynamic required instrumentation that captured mast information in the shortest time.
Processing of thisinformation is difficult if it were not for the algorithms written in MATLAB and existing software
were not suited given the specific nature of the investigation. The two algorithms made processing of the data easier
and complete. The next stage of the process would be an ANOVA on the data and then a complete statistical
analysis. Figures 8 and 9 are interaction graphs and are two examples of the end result of the ANOV A and statistical
analysis. In Figure 8 at 0% peat, Piarco had higher crack length than Taparo. Piarco is more susceptible to fracture
than Talparo although Talparo deforms easier. The addition of peat reduces crack length in both soils between 4 and
8 % and these values converge when more peat is added. The values became near equal at 8% peat and increased
dightly but remained the same thereafter. Generally crack length decreases for both soils (see Figure 9) as they
approach their plastic limits. In Figure 9, Piarco has slightly higher values in crack length than Talparo but these
values converge at the plastic limit. Information such as these are useful for soil scientist and engineers in fully
comprehending the dynamic behaviour of soils.

Crack Length [mm)

wg=larco e Talparo

%% Peat

Figure 8: Plot of Crack Length against % Peat content for Two Soil Types
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Figure9: Plot of Crack Length against Water States for Two Soil Types

4, Conclusion

The two algorithms represented innovation in determining dynamic mechanical properties of soils using both
contact and non-contact means. The use of these codes allowed massive data to be processed, analysed and
interpreted effectively. Much information was obtained on the dynamic behaviour of soils. Without the availability
of MATLAB, the progress of the research would have been sow and time consuming. The informationisin a useful
format that could be further analysed statistically. The end result is information that aids engineers in designing
better implements for tillage or root harvesting applications.
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Abstract: AHO0031, a prenylated flavonoid previously isolated from Artocarpus species, has been previoudy
reported to possess cytotoxic properties towards prostate, breast and colorectal cancer cell lines, among others.
Cytochrome P450 (CYP) enzymes are important catalysts in the metabolism of endogenous and exogenous
chemicals. CYP1B1, a heme-thiolate monooxgenase, has been found to be over-expressed in hormone-mediated
cancers such as prostate, breast and ovarian cancers where it is known to play an important role in cancer
initiation, premalignant progression and tumour metabolism. Endogenous estrogens and xenobiotics including
procarcinogens such as polycyclic aromatic hydrocarbons, aromatic and heterocyclic amines, found in smoked or
charred meat and incomplete combustion of organic compounds, are activated by CYP1BL1 to produce more reactive
carcinogenic intermediates. The inhibitory impact of AHO031 on the catalytic activity of heterologously expressed
human recombinant CYP1B1 microsomes (CYPEX Itd) was evaluated using a previously established, standardised
fluorometric protocol and 7-ethoxyresorufin as the substrate. AHO031 inhibited recombinant CYP1Bl 7-
ethoxyresorufin- O-dealkylation activity in a concentration dependent manner (IC50 value: 1.00£0.01 pM). The
inhibition of CYP1B1 was reversed by dialysis and no significant decrease in residual activity was seen when
CYP1B1 was preincubated with NADPH prior to the initiation of substrate oxidation. Following preincubation with
and without NADPH for 30 min prior to substrate oxidation, an |C50 shift vale of 1.04 was obtained, demonstrating
that artocarpin was not a time dependent inhibitor of CYP1B1. Furthermore, artocarpin was found to inhibit
CYP1B1 in non-competitive manner with a potent Ki value of 0.85£0.13 uM. Our results have demonstrated that
AHO0031 potently inhibits CYP1B1 in a reversible non-competitive manner and shows potential as a useful chemo-
preventive and anti-cancer compound for cancers with an over-expression of CYP1BL.

Keywords: CYP1BL1, 7-ethoxyresorufin, chemo-preventive, dialysis, IC50 shift, non-competitive
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Abstract: Used cooking oil is a widely produced waste stream from restaurants, fast food outlets and food
companies that employ frying as a food preparation step. Jamaica produces approximately 30,000 metric tonnes of
cooking oil annually but like most Caribbean islands, there is an absence of strong environmental regulations to
ensure effective collection of the used cooking oil. As a consequence, it is often disposed of improperly into drains,
sewer mains or on land. In this study, waste vegetable oil (WVO) from 20 restaurants across the Kingston
Metropolitan Area (KMA), Jamaica, were tested to assess their suitability for producing petroleum-grade biodiesel
and a method for purifying crude glycerol, the by-product generated alongside the biodiesel was also refined.

Biodiesdl is a sulphur-free, high-lubricity diesel fuel alternative that is environmentally friendly and can be
blended with petroleum diesel and used to fuel diesel engines without any need for their modification. The WNVO
samples had free fatty acid (FFA) concentrations of 0.18 — 5.76% and over 80% were readily converted into
biodiesel via base-catalysed transesterification using sodium hydroxide and methanol. Yields were typically > 92%
for oils with < 1% FFA but reduced to about 86% for samples with >3% FFA. When used cooking oil with <2%
FFA was processed on a pilot-scale in a 190L BioPro reactor, only three of the 19 measured parameters were
inconsistent with the ASTM D6751 biodiesel standard. The crude glycerol by-product of biodiesel manufacture was
processed via a modified acidification procedure using hydrochloric acid instead of the traditionally used
phosphoric acid.

Both the crude and refined glycerol were characterised alongside commercial glycerol via infra-red
spectroscopy, gas chromatography, gas chromatography-mass spectroscopy, nuclear magnetic resonance
spectroscopy and metal ion analysis. The yield of refined glycerol was 47% and its purity was 99.08% which
compares favourably in quality to commercial glycerol which is typically 97%. The analytical signature of the
refined glycerol was also similar to that of commercial glycerol however it had a higher ash content. Samples of the
refined glycerol were successfully incorporated into liquid soap, bar soap and hand sanitiser.

The work demonstrates that waste cooking oil from the KMA is a valuable resource that can be successfully
converted into fuel-grade biodiesel and used as a blended fuel in diesel-powered motor vehicles. The crude glycerol
by-product can be purified sufficiently to permit use as a raw material use in household and personal care products.
Waste cooking oil is clearly a valuable feedstock with several applications. There is therefore need for an
enlightened policy to stimulate structured collection and re-use of waste cooking oil and promote its processing into
value-added products or conversion into energy.

Keywords: Waste cooking oil; biodiesel; crude glycerol; purified glycerol
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Abstract: Flooding in Haiti is an issue of dire concern, due to its devasting impact on the country and its
inhabitants. This research applies both quantitative and qualitative approaches to investigate the causes of flooding
in the city of Les Cayes, Haiti and the living conditions of the inhabitants, in order to recommend sustainable
solutions. Thirty-four (34) informal settlements, located in the wetlands, mangroves, mouths of rivers and the
coastline were selected using a rapid sampling technique. A thorough examination of existing literature, site visits,
and a survey utilising spatial analysis were conducted. The data was then analysed by using the software |nfoStat
and Excel, and basic mathematic calculus to ascertain trends and pertinent concerns. It was found that major
causes of the flooding problem were the clogging of concrete gutters and scuppers and difficulty in evacuating rain
water because of obstructions due to waste; degradation of the watershed; and rising sea levels. Settlements that
were affected by floods were those which developed with irregular urban patterns and those located near the rivers
and the coastlines. A high percentage of these, were characterised by difficult living conditions. The findings
indicated that the highest priority needs of the informal settlements were engineering strategies and an urban
planning redevel opment strategy, incorporating flood mitigation.

Keywords: Flood, Informal Settlements, Les Cayes, Drainage, Water shed, Urbanisation

1. Introduction

The impacts and events of recent floods have been unprecedented and have affected the lives of millions of people
around the world. These impacts have been shared by countries with rapid urban expansion in several areas that are
prone to flooding. Concerns about floods and associated human impacts are clearly of global importance, especialy
when linked to fears of climate change and associated changes in rainfall and sea-level rise (Kundzewicz et d.,
2014). Furthermore, the rapidly expanding urban environments in many regions reflect a lack of urban planning
strategies, lack of capacity and deterioration in urban drainage infrastructure, and arate of developmental floodplain
development (Gill 2004,. ClI, 2001).

For decades, flooding has been one of the catastrophic problems globally, which has resulted in significant loss. The
growth in the urban areas of most Caribbean countries "Small Island Developing States', is the result of unplanned
urban extensions. The low level of awareness and the limited factors to reduce the promptness of these
developments, are the factors contributing to the vulnerability of their inhabitants. Lack of institutional capacity to
control urban development, and economic incapacity to meet the need for a dense population living on small islands.

Additionally, small size has many disadvantages, including a high population density, which increases
pressure on aready limited resources; excessive use of resources and their premature decline; costly administration
and public infrastructure; and limited institutional capacity. Because of their small size, and their isolation from
major world markets, their economic vulnerability exceeds national control (Boto and Biasca, 2012).

Haiti is considered one of the most vulnerable countries in the world to natural disasters. Over the past

decades, Haiti's vulnerability has been aggravated by the rapid increase in the rate of urbanisation, the interaction
between population pressure and massive migration to urban centers, environmental degradation through
deforestation, poor watershed management, and poverty. The vulnerability of urban areas to flooding has increased
following migration to these areas, in particular Les Cayes'.
The increase in the quantity of water flowing in the rivers affect the entire bed, the water exceeds the usual height
with a great speed of the current and the flood can last for days, even weeks. The height of the submersion has a
significant impact on the city, especialy when it exceeds the limit of the usua flow. The supporting structure of
some houses are damaged, the floors and walls are filled with water and through the drainage channels, and
rainwater overflows on the sidewalks of the streets. The most vulnerable areas are the informal settlements. This can
result in drowning due to overflowing rivers and residents being exposed to health risk after each flood.

! Les Cayesis the city where the research was carrying out and the inhabitants name Cayen.
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This research aims to examine these problems by using an analysis and synthesis of available historical data
on floods in the Les Cayes region of Haiti. This study also reviews the circumstance and awareness of riverine risks
and help with the management of these events. This research is to develop a conceptual and methodological
approach to the problem of flooding, specifically through a study of informal settlements which is the primary
objective and a study of the drainage channel, and the southwest watershed, which are secondary objectives. After
this contextualisation, the eval uation methodology applied in this study is explained.

2. Literature Review

Figure 1 shows a framework that was adopted by Nkwunonwo et al. (2016), to explain the causes of the floods
based on research conducted in Lagos, West Africa, the south-western part Nigeria. The main causes of flooding in
this urban environment are related to globa climate change, poor urban planning, urbanisation, and human
activities. In Lagos, Flooding and flood management are issues of grave significance (Aderogba, 2012a, b). From
previous studies (for example, Ajibade et al. 2013, 2014; Adelekan, 2013), flooding in the area can be devastating,
affecting hundreds of thousands of people, and causing considerable economic damage.

Causes of Lagos urban flooding
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Figure 1. Causes of the urban flooding in Lagos
Sources; Nkwunonwo et. a. (2016)

The flood hazards mitigation plan for the state of Nebraska in 2013, adopts two comprehensive measures
which are: Structural and Non-structural measures. Structural mitigation measures include but is not limited to:
levees, dams, floodwalls, jetties, retention ponds, bridges and culverts, and many other examples. Structural
mitigation projects aim to divert water away from people and Informal Settlements.

Non-Structural Mitigation is a strategic land use planning tool that identifies the extent of flood that impacts
the land and seeks to limit the construction of urban and rural residential, commercial, and industrial land uses.
Another Non-Structural measure is conducting property surveys in vulnerable settlements, this involves a detailed
study of homes affected by floods that can help to increase the accuracy of flood modelling so that homeowners can
understand the real impact of flooding on each property.
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3. Methodological Approach

Various scholarly articles were perused, reviewed, and compiled in aliterature review with regards to understanding
the causes of floods through work that was done globally. The precedent Lagos framework has been found to be
most appropriate and has been selected to conduct the investigation of the flood problem of Les Cayes. The research
was focus on three main (3) key elements that were identified and selected for carrying out the survey, which are the
informal settlements, the drainage network, and the southwest water shed.

The survey in the settlements utilised spatial analysis’GIS and site visits to identify informal settlements, their
boundaries and their urban pattern. A questionnaire was administered to examine the living conditions and a
community focus group was organised to allow interaction with residents and to obtain further information.

Spatial analysis/GIS and site visit were the approaches used to attain data on the drainage channels, and on the
watershed, respectively. Existing documents were sourced from various governmental and, non-governmental
organisations, and private sector departments. The data was collected and analysed to determine any trends or
significant considerations.

Additionally, interviews were conducted with the management of those facilities and, community spokesmen,
to gain more information about the situation in the area and any impacts that it may have had on the physical
environment. Private sector representatives and government officials were consulted to obtain expert perspectives
regarding the information and plans in addition to their experiences of the development in the area. These ministries
can provide statistical data and credible records regarding the historical background of the area. The final process of
the research method is areview of all data collected and the analysis by different stakehol ders.

The data collection methods applied in the project allowed the researcher to access a wide array of information
based on different perspectives. In addition, to the information concerning flooding around Les Cayes city, the
researcher, sought to understand, what accounted for the high levels of persistent flooding and how this issue could
be solved.

4, Reaults

This paper presents the results of the analysis, of the informal settlements, the drainage channels, and the watershed,
on the actual situation and on the institutional framework. This overview provides an understanding of the issue,
especially informal settlements / slums with the most difficult living conditions. In this analysis, the data from 34
informal settlements, including the two (2) informal settlements located outside the administrative boundaries of the
city were used.

4.1. Settlement demographic and Land Occupation analysis

The total number of buildings in the informal settlements within the administrative boundary of the city is 4,699
compared to the total number of 15,185 buildings in the city (see Figure 2). The proportion of buildings located in
informal settlements represents 31% of the total building of the city, 65% of the city's residents live in informal
settlements, where almost one (1) in three (3) Cayensisa "squatter” (see Figure 3).

Of the total city area of 898 ha (administrative boundary, according to IHSI), 97ha are occupied by informal
settlements. This means that informal settlements occupy less than 11% of the city's area while housing occupies
31% of the city's buildings. Thisis a good indicator of the highest urban density in these settlements compared to
other areas of the city. Proportionally, the informal settlements of Les Cayes absorb a large urban population
compared to other areas of the city.

m Informal Setllements City
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y
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Figure 2. Informal Settlements and No. of Buildings Figure 3. The proportion of buildings
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Figure 4 is a map showing the urban area of Les Cayes city, the living conditions of the informal settlements
and buildings representation

Informal Settlements
Les Cayes City Southern Haiti
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Figure 4. A map represents the urban area of Les Cayes city

4.2. Settlements Patterns and Settlement Conditions Analysis

According to Lynch (1981, 48), settlement form includes both the spatial arrangement of acting people, and the
gpatial flows resulting from that, plus the physical features modifying space. Physical planning in these settlement
does not respect the urban development norms, due to lack of planning or construction and illegal without a specific
order.

Regarding the planning aspect, only 30% of the city's buildings (administrative limit) are built on a regular
pattern. It is mainly the colonia city in "grid pattern". Some immediate extensions of the city center have a semi-
regular pattern (6%). All other sectors (extension) of the city are unplanned, with an irregular urban pattern (64%).
None of the urban extension areas beyond the administrative boundaries of the city is planned. If the city defines as
"built space”, then it is found that more than 2/3 of the city of Les Cayes are not planned.

Unplanned settlements (“informal settlements’), with absent slum characteristics, are rapidly becoming
denser. This alarming trend is likely to produce new slums around existing informal settlements. Living conditions
in fifteen (15) informal settlements are "very difficult” (see Table 1). They were assessed as less than 40% of the
state of a properly developed settlement. Sixteen (16) informal settlements, or ailmost half of them, are characterised
by a "difficult" living environment: between 40% and 60% of the adequacy criteria are fulfilled. Only three (3)
informal settlements are nearing adequately equipped settlements with more than 60% of fit criteria met.
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Table 1. Informal settlements living conditions

Difficulty of living Evaluation categories Numbers of informal Percentage of Informal
conditions settlements settlements
Very difficult 0-39% adequate 15 44%
Difficult 40-59% adequate 16 A47%
Relatively easy More than 60% adequate 3 9%
TOTAL 34 100%

The analysis shows that seven (7) of the fifteen (15) informal settlements with the most difficult living
environment, are located in La Savane®. Of the eleven (11) informal settlements in La Savane, seven (7) are among
the most precarious in terms of living conditions and vulnerability to natural disasters. It is therefore finding that
informal settlements concentrated in La Savane are the furthest from being well-developed settlements with
sustainable housing that offers enough living space, poorly equipped to withstand the impacts of floods and secure
land tenure.

4.3. Evacuation of Wastewater, Rainwater and Weaknesses of the Drainage System

The percentage of houses in informal settlements affected by wastewater and rainwater is an indicator for the
absence or dysfunction of the drainage network, a key component of the sanitation system. The result of the analysis
shows that seven (7) of the informal settlements are moderately affected by stagnant water. In seventeen (17)
informal settlements, between 60% and 100% of houses are exposed to the problem of water that does not drain
properly. Only in 10 informal settlements the waters are drained without considerable difficulty. Table 2 shows a
summary of the evaluation of settlements affected by water. Moreover, as depicted in the map of Les Cayes city (see
Figure 2), settlements that suffer the most from drainage water are: Settlements located upon the drainage channels;
Settlements concentrated in the mouth of streams and rivers,; settlements located around the marshes; and those
located in the outlet of the drainage channels on the coastline.

Table 2. Evaluation of settlements affected by water

Percentage of houses affected Numbers of Informal Percentage of Informal Evaluation

by water settlements settlements

60 and more 17 50% Heavily affected
Between 20 and 59 7 21% Moderately affected
Lessthan 20 10 29% Slightly affected
TOTAL 34 100%

The common reason for the prevalence of stagnant water in al these settlements is the lack, or inadequacy of
the drainage network. Roads, and the various networks not having been installed in the unplanned urban extensions
where most informal settlements are located, the waters do not flow in streets in poorly levelled dirt or hand-dug
trenches, and with contradictory slopes. In the case of settlements located in the mouths of rivers and ditches, they
are not properly canalised. In many places, anarchic constructions and solid wastes block the drainage.

4.4 Watershed Analysis

Environmental health is significantly poor today. This is mainly linked to the massive deforestation of the entire
territory, with a major impact on the health of watersheds. In 2000, 97% of the territory was deforested (CIAT,
2010). The deforestation and the degradation of the vegetation cover are linked to the strong land pressure to the
increase of the population and to the needs of fuel, such as wood and charcoal. The Haitian territory is composed
mainly of mountains and most of the land is on slopes (63% of the area consists of slopes superior than 20%).
Considering the characteristic of a dope of 20%, according to both, the reality of the Haitian territory, the horizontal
distance of one hundred (100) m and the height of twenty (20) m, the result obtained (R) is 101.98m for the length
of the slope, Angle of the slopeis 11.31 °, and the complementary angle is 78.69 °. The degradation of soilsin the
mountainsis facilitated and erosion is a daily phenomenon.

2 The largest areain the city of Les Cayes names La Savane where contain the most vulnerable informal settlements.
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Upstream, the problem of deforestation causes erosion in the mountains, the increase of the solid flow caused
by the continuation of erosion. Erosion of riverbanks and embankments is due to the following reasons. poor
construction or inadequate maintenance of rivers and streams. The direct consequences of slope erosion are, among
other factors, the loss of arable land. In addition to direct damage, caused by sediment transport and deposition; this
includes silting of streams and rivers, sedimentation in reservoirs and nesting sites.

5. Discussion

Integrating the flood mitigation strategy into a broader plan for the entire urban area of the city is particularly
important for reducing risksin informal settlements. They require an urban redevelopment planning strategy as well
as structural and non-structural interventions targeting the whole city, such as housing development and relocation
in term of durability of housing and improvement of living conditions; expansion of the drainage and road network;
solid waste management; and the protection of settlements against natural hydrological hazards.

The mandate institutions should involve in the strategy of urban planning initiatives, and the capacity to
enforce the law in the development of anarchic settlements in vulnerable areas. This should have a dampening effect
on urban sprawl. The creation of additional housing, either for the families of the owners themselves, or for the
rental market, should contribute to reducing the current promiscuity in informal settlements.

6. Conclusion

This in-depth research of the flood situation in the informal settlements in Les Cayes, leads to conclusions that
require rapid and sustainable interventions. The highest priority need of informal settlements, is an urban planning
redevelopment strategy, additionally a structural and non-structural mitigation for the entire city. This is including
the improvements in the areas of roads and drainage, protection of settlements against overflowing rivers and rising
sea, and solid waste and housing management in line with international rules.
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Abstract: The mention of “ Africanized bees’ strikes fear in many people including beekeepers. The Africanized bee
(Apis mellifera scutellata) is a sub-species of the docile European honey bee (Apis mellifera). The increased
defensive nature displayed by this sub-species adds difficulty in handling them, and has led many beekeepers taking
extreme measures to prevent their spread. In the Caribbean, this sub-species is currently found in Trinidad and
Puerto Rico. The benefits of Africanization of the bee populations in the Caribbean include disease prevention
particularly fromthe Varroa Mite (Varroa destructor), which carries a multitude of pathogens. Thus, preventing the
use of chemicals such as miticides and antibiotics, saving beekeepers money, as well as and preserving the quality
of the honey produced. Their adaptability to the tropical climate has resulted in improved honey production
compared to European bees. Also, intentional and unintentional selective breeding by local beekeepers have
resulted in populations of more docile populations which make for safer handling of this sub-species.

Keywords: Africanized bees, Apis mellifera scutellata, Caribbean, tropics, Varroa destructor
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Abstract: Food laundering is a serious problem arising out of the demand to feed a growing global population and
the honey industry has fallen victim to this fraud. Most of the Caribbean islands can supply their local demand with
the exception of Jamaica which produces enough to export. Local legidation prevents the importation of honey due
to the possible contamination with pathogens. However, cheap adulterated honey still makes its way to consumers.
This makes it especially difficult for small scale beekeepers to compete. Most of the laundered honey comes from
Asia. Mass production affects the quality of the honey and also acts as a source of pathogens. Adulterated honey
also contains residues of chemicals such as, pesticides, heavy metals and antibiotics which can affect the health of
the consumer. However, in the Caribbean honey is not only for culinary purposes but there is a sector of the
population that uses honey for religious purposes. Fake honey is often produced by creating a mixture of fructose
sugars like corn or rice syrup and adding artificial flavourings or a little genuine honey. To avoid detection, honey
launderers use techniques such as microfiltration to remove the pollen from honey, thus obscuring its geographic
origin. Fake honey is also shipped to other countries where it is relabelled and sold. We include some simple tests
and important label information which will help consumers in identifying adulterated honey. Honey laundering
highlights the need for a regional testing facility.

Keywords: Food laundering, Caribbean, adulterated honey, pesticide residues, heavy metals
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Abstract: Effective computer-based surveillance systems of non-communicable diseases may reduce the occurrence
of chronic diseases such as diabetes. Jamaica has a high smart phone penetration rate; there is an opportunity for
m-health surveillance and monitoring through patient self-reporting. The study investigated the extent to which the
Jamaican diabetic community (patients living with Type 2 diabetes, healthcare professionals, and public health
administrators) are willing to use MHealth (a mobile app for monitoring and surveillance of diabetes, MAMAS
Diabetes), as well as the factors that are associated with the willingness of diabetic patients to use this tool. The
study involved a cross-sectional study of 100 persons living with diabetes in Kingston, &. Andrew and . Catherine,
Jamaica. Semi-structured interviews were conducted with four healthcare professionals and one Medical Officer of
Health to record their interest in MAMAS:-Diabetes as well as to provide feedback about the mobile app prototype.
This study suggests that there is a strong level of interest in MAMAS-Diabetes among healthcare professionals and
adult Jamaicans living with type 2 diabetes (T2DM). Most T2DM patients are willing to share health data (e.g. over
90% in the sample are willing to share blood sugar and blood pressure readings); not surprisingly, there is a
greater reluctance to share their geographic location (70% of patients are willing to share location with the MOH).
The most desired features of MAMAS:-Diabetes include dietary or exercise suggestions, medical care suggestions,
and appointment scheduling/ reminders. The factors linked with the acceptance of MHealth by T2DM patients for
reporting health data include performance expectancy (r = .928, p < .01), social influence (r = .804, p < .01), and
health belief and concerns (r = .513, p < .01). Policy makers should implement computer-based disease surveillance
and monitoring systems for the diabetic community in the Caribbean since these tools may be used for better
decision making. Future research could focus on mHealth tools in the surveillance of other non-communicable
diseases (NCDs).

Keywords: Diabetes surveillance and monitoring, mHealth, trandational research and development, computer-
based health informatics, information systems, mobile app, type 2 diabetes, NCDs

1. Introduction

Non-communicable diseases adversely affect many households in low-income countries, including the poor (Kankeu
et al, 2013). Approximately 150,000 Jamaicans (8% of the population) suffer from diabetes (Wilks et al, 2008).
Effective surveillance systems of non-communicable diseases may reduce the occurrence of chronic diseases
(Alleyne, 2016). The probability of NCDs being prevented is increased by identifying major common risk factors
and their prevention and control (Riley et al., 2016). THE LANCET NCD Action Group and the NCD Alliance
propose five overarching priority actions for the response to the crisis including “monitoring and accountability”
(Beaglehole et al, 2011). With the increased use of smart phones, there is an opportunity for patients living with
diabetes to report and monitor health data— using mobile apps or interactive web sites — for increased accountability.
Moreover, Chen et a (2016) indicate that most persons (77%) are willing to share their personal health data for
research. Notably, in a recent systematic review on the economic evaluations of mHealth interventions, most studies
(29 of 39) reported cost savings at base case (Iribarren et al, 2017). In contrast, another review reported that the
evidence supporting the effectiveness of mHealth tools to better facilitate adherence to chronic disease management
is mixed (Hamine et al, 2015). As such, there is an opportunity to assess the acceptance and utility of mHealth tools
to address specific barriers to adherence of patients living with chronic diseases, such as type 2 diabetes.

Effective strategies used in the assessment of eHealth acceptance stem from theories related to technology
acceptance and behaviour change (Duplaga, 2015). The most commonly used models for examining users
acceptance of mHealth products and services are Technology Acceptance Models (TAMs) and their extensions as
well as the Unified Theory of Acceptance and Use of Technology (UTAUT) (Jeon & Park, 2015). Notably, the
UTAUT model can explain as much as 70% of the variance in intention to use a technology (Venkatesh et al.,2003);
the predictive strength of UTAUT was confirmed by a meta-analysis of 43 studies (Dwivedi et a., 2011). At least
one theoretical technology acceptance model has been developed specifically for the health field, i.e. the Health
Information Technology Acceptance Model (HITAM). The initial HITAM indicated that the model accounted for
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83% of the variance in behavioura intention (Kim & Park, 2012); however, the second HITAM study showed a
marked reduction in ability to predict behavioural intention by only 34.6% (Kim, 2014). Conceptually, UTAUT and
HITAM are possibly the best constructs towards technology acceptance in the health context. As such, it may be
suitable to extend constructs of UTAUT with elements of HITAM to determine behavioural intent to use MHealth in
a healthcare context.

The study investigates the extent to which the diabetic community of Jamaica is willing to accept to use
MHealth (a mobile app for monitoring and surveillance of diabetes, MAMAS:-Diabetes) to report and analyze health
data. (In this study, the diabetic community includes patients living with type 2 diabetes and health professionals.)
Two research questions are addressed: (i) To what extent Jamaicans living with diabetes are willing to report their
health data to the Ministry of Heath and to Health Professionals? (ii) What are the factors influencing the
acceptance of technology in using a mobile application for reporting health data for the purpose of disease
surveillance in Jamaica?

2. Methods

Variables in the hypothetical model were derived from a combination of the most relevant variables used in the
UTAUT and HITAM technology acceptance models. A questionnaire was created based on this hybrid theoretical
model. One hundred surveys were issued to persons living with diabetes in Kingston, St. Andrew and St. Catherine,
Jamaica; most of the questionnaires were issued at the Diabetes Association of Jamaica. This cross-sectional survey
utilized convenience sampling.

Four (4) semi-structured interviews were conducted with health professionals to solicit their interest in the
project and to provide feedback about the design a prototype mobile app. Some patients living with diabetes type 2
were asked to give feedback on the MHealth MAMAS-Diabetes prototype.

Table 1: Age Ranges of Participantsin the Study

Age Group Number of participants
18—39 16%
40-—-49 16%
50-59 27%
60 — 69 25%
70+ 16%

Seventy-three percent (73%) of the participants were female. Educational levels varied; thirty-five (35%) of
the participants had completed secondary education while twenty-seven (27%) had tertiary education. Most of the
participants (68%) were over fifty years of age (see Table 1). Most of the participants had a mobile phone; sixty-five
(65%) had a smart phone while 43% had a basic phone.

3. Results

All four (4) health professionals interviewed indicated that mHealth could be a useful tool. Physicians noted that
some patients were aready recording blood sugar levels and sending this data electronically to their doctor, e.g.
email. However, an expected challenge would be in patient compliance. One suggestion is to give incentives to
increase compliance, e.g. free blood sugar reading and free medication. Other suggestions for the prototype included
providing exercise tips and adding A1C blood results in the patient reporting options.

Table 2: Willingness to report health data among diabetic patients

Willingness to report to Ministry of Health Willingness to report to medical doctor
Blood Sugar 90% 99%
Blood Pressure 90% 99%
Weight 87% 98%
Lifestyle behaviors 85% 95%
Waist Measurement 81% 93%
Geographic Location 2% 86%

Patients living with diabetes are more willing to report health data to their medical doctor than to the Ministry
of Health (see Table 2). Significantly, the willingness to share health datais over eighty percent (80%) for relevant
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health data; it is not surprising that there is a greater reluctance to share demographic data (i.e. geographic location)
viaa mobile device.

The most desired features of the mobile monitoring system include dietary or exercise suggestions (67%),
medical care suggestions (65%), appointment scheduling/ reminders (60%) and visual displays of health (58%) [see
Table 3]. It is surprising that that there is less interest in tailored education (45%) and tailored feedback (42%) than
all of the other possible mHealth MAMAS Diabetes features.

Table 3: Level of interest in mHealth features among diabetic patients

Feature of mobile monitoring systemfor diabetic patients Level of Interest
Dietary or Exercise Suggestions 67%
Medical Care Suggestions 65%
Appointment Scheduling/ reminders 60%
Visual displays of health 58%
Tailored educational material 45%
Tailored feedback 2%

There was a high or moderate correlation between the willingness to report health data and several variables on
the questionnaire (see Table 4). The factors influencing the acceptance of technology for reporting health data
include performance expectancy (r = .928, p < .01), social influence (r = .804, p < .01), and health belief and
concerns (r = .513, p < .01). Not surprisingly, patients living with diabetes are more likely to be willing to use
mHealth MAMAS:-Diabetes if they believe it will work (performance expectancy) and if other persons who are
significant to this patient also exert influence to use a new system (socia influence). Effort expectancy was not
linked to the willing to report health data in the sample of patients living with diabetes. In contrast, health beliefs
and concerns may have some association with behavioural intention to use mHealth MAMAS Diabetes.

Table 4: Correlation of constructs with willingness to report health data among diabetic patients

Pearson Correlation Sg. 2 (2-tailed)
Performance Expectancy .928” ,000
Social Influence 804~ .000
Effort Expectancy -.028 779
Health Belief and Concerns 513" .000

Since the investigators used convenience sampling, the correlations noted above are computed without
compliance with al of the underlying assumptions of rigorous statistical methods. As such, the results should be
used with caution (since a non-probability sampling method was utilized).

4. Conclusion

There is a strong level of interest in a mHealth Disease Surveillance and Monitoring system among patients and
health professionals. The mgjority of adult Jamaicans living with diabetes are willing to share health data with the
Ministry of Health and their health professionals. The factors influencing the acceptance of technology for reporting
health data include performance expectancy, social influence, and health belief and concerns.

Based on the evidence in the study, policy makers should consider the implementation of computer-based
disease surveillance and monitoring systems for diabetes in Jamaica. Based on the data, it may be best to start with
monitoring before surveillance as part of the strategy towards successful adoption. Since performance expectancy
and socia influence may be associated with the willingness to use MHealth apps in the diabetic community, it is
especialy important that attention is paid to these concepts during a pilot project. Future research should focus on
understanding which steps could be taken to overcome barriers to the adoption of mHealth tools in diabetes
surveillance and monitoring; it islikely that the influence of health professionals and family members may be key to
success of mHealth MAMAS:Diabetes.
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Abstract: There is evidence that women are physically inactive (compared to their male counterparts) and that
social networking sites (SNS) are popular among young women. Fitspiration (or fitspo) can be described as any
media that intends to motivate someone to exercise or to be healthy; it is prevalent on SNS. Research indicates that
the use of fitspiration is linked to negative body image and mental disorders among women. To date, there is paucity
of research on fitspiration in devel oping countries. The aim of this study was to investigate the impact of fitspiration
on the physical activity levels (PAL) and body image among female university students in urban Jamaica. This
project also explored the prevalence of the use of fitspiration, as well as the perception of fitspiration on SNS and
mobile apps. This research had three (3) phases: Phase 1 — focus groups of urban Jamaican female university
students about fitspo, Phase 2 — an experimental study (that begun with over 100 participants) with two arms. an
experimental group (exposure to an Instagram page with fitspo) and a control group, and Phase 3: interviews about
interest in fitspiration mobile apps. Most female Jamaican university students (63% of the sample) heavily utilise
SNS and have a fairly positive perception of fitspiration; yet these students view relatively little fitspiration content
regularly (unlike their counterparts in some developed countries). Based on interviews and focus groups, most
fermale Jamaican university students are interested in using a fispiration mobile app and/or viewing ‘fitspo’ on SNS.
The qualitative results indicate that there are distinct preferences of students for particular body types portrayed in
fitspiration (images and videos). Over one-quarter of the female students compared their bodies to those that they
saw on SNS, while only a few (7%) reported a poor body image. This exploratory study indicates that viewing
fitspiration may have little impact on physical activity level or fitness motivation in a short intervention (i.e. one
week). This type of research could be replicated among students for a longer period and targeted at persons with
health challenges such as diabetes or obesity. The implications of the study may be beneficial to health promotion
specialists, mobile app developers, fithess businesses and public health organisations.

Keywords: Computer-based Health Informatics, Social Networking Sites (SNS), Mobile Application, Physical
Activity Level (PAL), Body Image, Fitspiration, Female Youth, Instagram, trandational research

1. Introduction

Many Jamaican women (43%) are classified as being inactive (Wilks et al, 2008). Social media use is particularly
popular among young women (Kimbrough et el., 2013). The frequent usage of several social networking sites (SNS)
with fitspiration, has contributed to females manifesting habits to achieve fitness goals (Jong & Drummond, 2016).
Fitspiration can be described as any media that intends to motivate someone to exercise or to be healthy. Fitspiration
is a popular trend on SNS, especially on Instagram; the culture is mostly dominated by women who have received
millions of followers and a substantial amount of fame from such accounts (Bohjalian, 2017). The nature of
fitspiration content is primarily exercise (74%) and food and dieting (20%) (Carotte et al, 2017).

The majority of fitspiration content motivates individuals towards fitness because of the following outcome
expectancies: improved physical appearance (attractiveness), accomplished self-worth and happiness, and improved
health for mind and body (Simpson and Mazzeo, 2017). Research indicates that fitspiration is linked to negative
body image among women (Fardouly & Vartanian, 2016). When exposed to athletic ideals or images, females are
more likely to engage in gym related physical activity, internalize the images, and carry out guilt-fueled compulsive
exercise and eating habits (Boepple and Thompson, 2016). Surprisingly, there is paucity of research on the impact of
fitspiration on physical activity levels (or fitness). Moreover, most fitspiration research is conducted in developed
countries.

This study investigates the impact of fitspiration on Jamaican female university students. The study explores
three (3) research questions: (i) How frequent do Jamaican female university students view “fitspiration” on social
media? (ii) What is the perception of Jamaican female university students towards “fitspiration”? (iii) What is the
impact of “fitspiration” on fitness level of Jamaican female university students?
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2. Methods

This multiple methods research has three (3) phases: Phase 1. Focus groups of urban Jamaican female university
students, Phase 2: Experimental study, and Phase 3: Interviews about fitspiration artefacts (mobile app and social
media). The female population of UTech Jamaica includes over seven thousand students. The qualitative data
consists of thirty (30) participants in Phase 1 and thirty-eight (38) female students who were interviewed briefly in
Phase 3. The gquantitative data included one hundred and two participants (102 pre-test online questionnaires and 22
post-test questionnaires). The majority of the students (89 of 102) participants in the pre-test questionnaire were
between ages eighteen to twenty-four (18 — 24).

Each participant in Phase 2 was asked to complete two questionnaires (pre-test and post-test) that included the
IPAQ (International Physical Activity Questionnaire). This short form has moderate validity (Silsbury, Goldsmith,
& Rushton, 2015). The participants who completed the experiment were exposed to either a “Fitspiration” Instagram
page (experimental group) or to a “Good Mood” Instagram page (control group). [The group that was asked by
email to utilize the mobile app did not install the application, as planned.] Due to attribution, only forty (40)
participants were a part of the experiment. Moreover only twenty-two (22) participants completed the post
questionnaire. Seventeen (17) of these data points were able to be utilized in the results and data analysis of the
prospective study.

3. Reaults

Many female Jamaican university students indicated a high level of interest in fitspiration in the focus group,
although the majority (29 of 30 in the focus group) had never heard of the term “fitspo” or “fitspiration”. Moreover,
the initial online survey indicated that only a minority (13 of 102) posted fitspiration on social media. For example,
these results are in stark contrast to the findings of another study where more than 50% of the participants in that
study would normally take exercise related “selfies’ and regularly post about their fitness and health practices on
social media (Vaterlaus et a 2015). Notably, there is evidence in this survey that there is a low level of fitness
among Jamaican female university students; moreover, most female Jamaican university students (63%) heavily
utilized social media. In particular, 41 of 102 indicated that they used it more than four hours daily (> 4 hrs) while
23 of 102 indicated that they used it between four to six hours daily (4 — 6 hrs). The most popular social media
accounts among these students are WhatsApp (40 of 102), Instagram (33 of 102), and Facebook (19 of 102).

The survey aso indicated that over 30% of the female students never followed fitspiration. Only 32% of the
participants had decided to follow fitness-related content regularly on SNS: 4% reported that following fitspiration
regularly, 28% followed fitspiration “ sometimes’ and 38% had followed fispiration at least once (see Figure 1).

The survey indicated that about 1/3 of the female university students in the study compared themselves with
other bodies on social networking sites (see Figure 2). Notably, many students believed that fispiration did not have
an impact on their individual body image; however, 19% of respondents agreed that felt badly after viewing
fitspiration (see Figure 3). On a similar note, most of female university students in the focus group sessions agreed
that is acceptable to maintain fitness solely for appearance reasons. One participant stated, “When you look good,
you feel good” .

40
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Often Sometimes At least once Never
Figure 1: Self-reported Frequency of following fitness related content on SNS
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Figure 2: Comparison of physical body of student to other body images on SNS
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Figure 3: Negative Body I mage after viewing fitness related content on SNS

Due to attrition, only seventeen (17) participants were involved in the Instagram prospective study. This
prospective study was designed as an experiment; to mitigate confounding, the research team stratified the forty (40)
subjects at entry according to their physical activity levels (using the International Physical Activity Questionnaire
MET levels) so that each arm in the experiment had similar levels of physical activity. Moreover, since subjects did
not respond to the follow-up email, the research team manually added each participant with an Instagram account to
follow a randomly selected Instagram page (since the participants had aready consented to participate earlier in the
semester). All of the participants completed the short form of the IPAQ (International Physical Activity
Questionnaire). Within the small sample that completed the post-test, there was a noticeabl e difference between the
vigorous physical activity levels among the two arms of the experiment.

It is notable that vigorous exercise increased among two of the nine persons exposed to the “Good Mood”
Instagram posts while no participant exposed to the “Fitspiration” Instagram posts increased their level of vigorous
physical activity (see Table 1). However, this difference is not statistically significant. Moreover, there was also no
difference in the intention to become involved in fitness activities after the one-week intervention. Surprisingly,
there is a possibility that positive mood may improve vigorous physical activity levels among some female
university students, however, there is no confidence in these results given the small sample size.

As noted earlier, the research participants who are asked to download the mobile app did not comply; as such,
the research team devised Phase 3, in which thirty eight (38) female university students were interviewed to see the
level of interest in the fispiration mobile app and the Instagram fitspiration. Notably, many of these students
expressed perceived value in the mobile app because of the ease of use and the ability to download videos on the
phone for future use (when WiFi Internet service was not available).
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Table 1: Vigorous physical activity for Instagram “Fitspiration” versus “ Good Mood” arms

IPAQ Vigorous Activity
Instagram “ Fitspiration” Participants

Before After Difference
Participant 1 60 0 -60
Participant 2 0 0 0
Participant 3 0 0 0
Participant 4 60 0 -60
Participant 5 480 150 -330
Participant 6 5 2 -3
Participant 7 90 0 -90
Participant 8 20 6 -14
Average of " Fitspiration" arm 89.38 19.75 -69.63

Instagram “ Good M ood” Participants

Before After Difference
Participant 9 0 0 0
Participant 10 60 0 -60
Participant 11 60 0 -60
Participant 12 450 0 -450
Participant 13 360 945 585
Participant 14 240 960 720
Participant 15 5 2 -3
Participant 16 10 0 -10
Participant 17 60 60 0
Average of " Good Mood" arm 138.33 218.56 80.22

4. Limitations

There were a number of logistic challenges in this research project, e.g. the intervention was conducted for only
seven (7) days; the experiment with a mobile app was not conducted, as initially planned. Moreover, in retrospect
the investigators could have performed additional qualitative data collection (e.g. additional focus groups with the
mobile app) to facilitate the experiment. Given the methodological limitations, we are unable to generalize about the
impact of fitspiration on the population of female university in this setting (a local Jamaican university), given the
small sample size of the prospective study.

5. Conclusion

Jamaican female university students view relatively little fitspiration content, even though the frequency of their use
of socia media is relatively high. These students have a fairly positive perception of fitspiration. Based on
interviews and focus groups, many female university students are interested in using a fispiration mobile app and/or
viewing ‘fitspo’ social media. Based on the empirical data, fispiration may have a negative impact on body image of
some female Jamaican university students. This exploratory study indicates that fitspiration may have little impact
on the fitness level s or the fitness motivation in a short-lived intervention (i.e. one week).

The research could be replicated for university students for a longer period, for women over thirty, and/or for
persons with health challenges. Incentives (e.g. raffle prizes) may reduce the attrition in future experimental studies.
The results may be beneficial to health promotion specialists, fitness businesses and public health organizations.
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Abstract: There has been increased interest in the use of renewable energy such as Bio-ethanol, with a view to
decrease dependence on fossil fuel and curb global warming. Bio-ethanol can be used for a variety of purposes, of
which blending with gasoline to produce gas alcohol to power automobiles is on the increase. Ethanol can be
obtained via the fermentation of glucose or sucrose under the influence of Saccharomyces cervisae at room
temperature or acid hydrolysis of lignocellulose material followed by subsequent fermentation. In this research, the
sugar rich pulp of watermelon mash was fermented in the absence and presence of additives such as ZnS0O,,
Promalt, Potassium Phosphate, Yeastex. Fermentation was conducted at a pH of 4.5 at room temperature for 72
hours. In the absence of additives, an average alcoholic strength of 4.23 v/v was obtained. In the presence of
additives, ZnSO,, Promalt, Potassum phosphate, Yeastex, an alcoholic strength of 5.10 v/v, 3.37 v/v, 4.09 Vv,
4.19v/v was obtained respectively. For the Reference molecule, glucose without additives, an average alcoholic
strength of 6.14 (v/v) ethanol was obtained. For glucose molecule with potassium phosphate, promalt, ZnSO, and
Yeastex, an average alcoholic strength of 7.52, 4.19, 7.11 and 5.53, v/v was obtained respectively. The additives did
had an effect on the alcoholic strength. ZnSO, increased the alcoholic strength for the fermented watermelon
matrix, whereas for the reference molecule glucose, potassium phosphate and Yeastex did increase the alcoholic
strength. It is anticipated that future fermentation research on the above should continue with a view to increase the
ethanolic content beyond 15%, the maximum recorded in the literature. From thereon, the ethanol can be
commercialised of which, one useful application is the blending with gasoline to produce gas-alcohal.

Keywords: Bio-ethanol, Saccharomyces cervisae, additives, ethanolic strength, potassium phosphate, Yeastex
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Abstract: There is an urgent need to assess the status of surface water, so as to safeguard against chemical and
biological pollutants, so as to aid in its further purification when necessary. The status of surface water was
determined for several selected areas of coastal Guyana. These were Linden, Cane Grove, Botanical Gardens, Non-
Pariel, Utvlugt, Turkeyen and NO. 62 village. Both physio-chemical properties and the concentration of cation and
anion in mg/L were determined. The cation and anion concentration was determined via pre-treatment of the sample
(digestion), followed by making up of the requisite solution at a specified concentration in volumetric flasks and the
analyses of a known volume of the solution (analyte) via Flame Atomic Spectroscopy. The physical properties
determined were temperature, pH, Turbidity, EC, Total dissolved solids, TDS. These were all determined using
standard experimental reviewed protocols. Bacterial analyses were conducted via the Membrane Filtration Method.
Total Coliform was also determined. The pH range from 5.01 £ Q01 to 6.17 + 0.02, whereas EC (us) and TDS
(mg/L) was found to range from (26.7 £ 0.26 us to 484 + 1.15 us) and (18.7 £ 0.15 mg/L to 343 + 4.36 mg/L).
Dissolved oxygen content (DO) range from (1.0 £ 0.0 mg/L to 5.0 + 0.0 mg/L), whereas salinity variel from 12.5 +
0.05 ppmto 233.0 + 0.1 ppm. All these physical factors with the exeception of Turbidity and EC at No. 62 village,
were below WHO standards. With respect to the cations, there was no detection for cadmium in any of the surface
water, with the exception of Cane Grove Surface water, which registered a value of 0.47 £ 0.03 mg/L. There was no
detection for Pb, in any of the surface water. Aluminum detection range from (0.2 + 0.03 mg/L to 0.43 £ 0.03 mg/L).
Fe detection range from 0.01 £ 0.002 mg/L to 0.07 + 0.03 mg/L. Cu detection was found to be constant at 0.01 +
0.02 mg/L for all Surface water, whereas Zn showed detection in the range (0.04 + 0.03 mg/L to 0.17 = 0.03 mg/L).
With respect to anions, there was no detection for nitrate, whereas SO, and PO, detection was found in the range
(2.93 + 0.02 mg/L to 20 + 1.53 mg/) and (0.06 + 0.011 mg/L) to 1.10 £ 0.01 mg/L) respectively. All cations
concentration, were below WHO standards. For the anions, only chloride at No. 62 village surface water was
above WHO standards.
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Abstract: Friction and wear are the first causes of the decrease of the performances and the durability of
mechanical systems. The role of lubrication is to minimise friction between the dliding surfaces and to protect them
from wear. Conventional liquid lubricants are constituted of base oil and additives presenting specific properties,
such as friction reduction, anti-wear or anti-oxidising action. Commercial lubricants generally use graphite and
petroleum-based oils because of their recognised lubricating properties, their stability and low cost. However, such
lubricants induce health and environmental hazards due to their life cycle. The aim of this work is to investigate the
possibility to use local biomass in order to produce environmentally-friendly lubricants. Local vegetable oils are
interesting candidates because of their inherent qualities like renewability, bio-degradability, non-toxicity. So, the
first objective consists in finding an optimal mixture of mineral oil and vegetable oil validated by a compromise
between environmental impact and cost of the lubricant. Our study mainly concerns the synthesis of new friction
reducer additives. New carbon phases are obtained from glycolic solutions, stemming from by-products of our
agriculture, using the spray-pyrolysis technique. This technique consists in nebulising in the form of micro-droplets
a solution of saccharose, transported via a carrier neutral gasin a tubular oven heated at temperature ranging from
600°C to 1,000°C. Carbon nanoparticles are then obtained. Here are described the promising first resultsrelated to
the determination of the optimal synthesis conditions, i.e. the catalyst concentration, the carrier gas pressure and
the temperature of the tubular oven. Scanning electron microscopy and Raman spectrometry analyses are carried
out, allowing us to observe the spherical shape and the porosity of the particles and to determine the graphitisation
degree of the carbon phases.

Keywords: Spray pyrolysis, Tribology, Lubrication
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Abstract: Conventional liquid lubricants are constituted of a base oil and solid (nano)additives particles presenting
specific properties, such as friction reduction and antiwear performances. Commercial lubricants generally use
mineral base oils due to their recognised lubricating properties, their stability and especially competitive prices.
However, vegetable oils present significant environmental benefits because of their inherent qualities like
renewability, bio-degradability, and non-toxicity. Moreover, the friction coefficients obtained with vegetable oils (1
~0.07) are lower than the ones observed in the case of mineral oils (dodecane | ~0.4). In boundary lubrication, the
thickness of the lubricant film is very weak and the lubricating performances are associated to the friction
properties of (nano)additives. Graphite is usually used for lubrication because its lamellar structure induces good
friction performances. In this study, the influence on the Iubricating performances of vegetable oil addition in
commercial mineral oil (dodecane) is evaluated. The influence of addition of exfoliated graphite is also investigated.
The tribological tests are carried out using an alternative ball and plane tribometer at ambient temperature. The
tribofilms obtained for the dodecane, vegetable il and graphite blends are investigated by Raman spectroscopy and
Scanning electron microscopy (SEM) analyses. These studies do not show degradation of the metallic surface
during the diding process.

Keywords: tribology, vegetable ail, graphite, lubricant
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Abstract: Diabetes Self-Management Education (DSME) improves diabetic outcomes and reduces long term health
complications in diabetics. Anecdotal evidence suggests that an Electronic Medical Record (EMR) integrated with a
Personal Health Record (PHR) can assist the self-management education process as a comprehensive electronic
condition control system. While this technology is theoretically valid, there is insufficient empirical data to support
its widespread use (Grant et al., 2013). To address this, the technology should be applied to target populations for
testing and refinement (Detmer et al., 2008). In response, the researchers conducted a design science research study
to create a testing prototype that would generate needed empirical data and ultimately ascertain the usefulness of
the integrated Electronic Medical Record-Personal Health Record technology in Guyana's context. A country-
specific framework was derived from the International Organisation for Standards (1SO)/Health Level 7 (HL7)
Personal Health Record System Functional Model (PHR-SFM).

The standardised functions outlined in the model were assessed for potential implementation in the prototype
based on the availability of requisite architectural support and data in Guyana’s ICT space. The framework was
then refined to be diabetes-specific through primary research conducted in the diabetic healthcare sector. Heavily
qualitative data pertaining to functional requirements of the prototype was purposively collected from subject
matter experts who have provided professional medical care to diabetics for at least five years. Using the Delphi
method, the country-specific and diabetes-specific framework was vetted by a panel of experts. The panellists
reviewed the framework and ranked the requirementsin order of perceived importance. Functions that resulted in a
clustered consensus of agreement or disagreement were retained or discarded respectively. Functions retained were
related to condition tracking, medication management, test result management, diabetes education and appointment
management. The vetted framework informed the design and devel opment of a web application prototype simulating
Electronic Medical Record-Personal Health Record integration.

With respect to interface design, Shneiderman's Eight Golden Rules of Interface Design and elements from
Google's Material Design guided the application’s frontend creation. While this was not a usability study, it was
necessary to produce a successful user interface to prevent negative evaluation feedback resulting from poor user
experience rather than the integration of the systems. Subsequent to development, over the course of two weeks,
forty-three diabetics registered at public healthcare facilities in Guyana were exposed to the prototype in a
controlled testing environment to measure their acceptance of the system and its transformative potential. The
integrated Technology Acceptance Model and DelLone and McLean Information Systems Success Model was used.
The dimensions considered for evaluation were behaviour intention, information quality, perceived ease of use,
perceived usefulness, service quality, system quality and user satisfaction. The diabetic participants, selected
through convenience sampling, were evaluated in focus groups ranging from three to five members. The system was
described to the participants and then a guided demonstration was conducted. At the end of this process, the
participants were individually interviewed using survey questions that corresponded to the integrated Technology
Acceptance Model and Del.one and McLean |nformation Systems Success Model.

Prolonged independent use of the system followed by evaluation would have contributed to a more realistic
testing environment. However, ethical concerns limited the study to this controlled exposure followed by immediate
testing. Cronbach’s alpha was used to statistically determine the consistency of individual responses for each model
dimension evaluated. It was found that the data collected supports the usefulness of the system and shows extremely
high user acceptance of the technology — with privacy concerns being the most limiting acceptance factor. This may
be a result of the evaluation demonstration that focused primarily on the prototype’s functional requirements. If
security mechanisms were better emphasised, trust and privacy concerns may not have been a hindrance to
technology acceptance.

This study has contributed to the existing body of knowledge by generating empirical data that quantitatively
supports the use of this technology. The in-depth study of the technological model within a specific population and
context provided a research environment where theoretical concepts could be tested and refined. However, further
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research involving a wider stakeholder demographic and a larger sample size would lead to more conclusive results
and insights. With respect to future research, this study has laid a foundation for assumptions to be made about
similar populations. It has also contributed a researched testing prototype and framework that can be modified and
adapted for studies related to domain-specific integrated health information systems.

Keywords: Health Information Systems, integration, Electronic Medical Record, Personal Health Record
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Abstract: Augmented reality brings a modern approach of dynamically presenting content to end users; however,
the nature of the technology can result in users feeling overwhelmed by the amount of information flooded to their
device, which is commonly referred to as cognitive overload. Furthermore, there are no defined standards for
designing Mobile Augmented Reality (MAR) applications, thus the condition of cognitive overload remains an issue
until trial and error cases are explored to see what works best for such environments. After employing filtering
strategies, which fundamentally presented copious amounts of content in a manageable way, the existential
cognitive overload problem encountered by MAR applications was addressed. Three filtering techniques, mirroring
menu systems, were used for presenting content to end-users: a category-based filter utilising icons and a colour-
coding mechanism for association, a checklist filter for grouping multiple options under an umbrella category and a
quick guide filter which chunked content. Testing was conducted at the Faculty of Natural Sciences, University of
Guyana campus and involved 22 individuals who were unfamiliar with the environment. Out of the three filtering
strategies, the checklist approach resulted in the least reaction time and presented the least cognitive overload for
end-users, highlighting the need for a filtering technique that allows direct manipulation over what is perceived in
the environment.
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Abstract: The learning of computer programming is a challenge for novices and beginnings and remains one of the
outstanding problems in Computer Science Education. Programming is a complex task that requires the
development of multiple skills including logical and computational thinking in addition to learning programming
language syntax. Many studies have explored the development of software tools to help students learn programming
but with varying levels of success. In this study we designed and evaluated a tool to assist beginners develop
programming skills via visualisation. We explored and described fundamental syntax-related, logic and debugging
issues faced by beginner programmers during the early stages of a programming course. Our motivation behind this
research isto explore the impact of visualisation and visualisation systems on resolving these programming-related
issues. The research goals we explored are: 1) identification of the fundamental areas of programming where
beginners experience learning issues, 2) analysis of gaps and weaknesses in previously designed visualisation
systems that supports the learning of programming, and 3) development of a visualisation system that employs
visual techniques of learning that attempts to fill the gapsin other systems. Through identification of the gapsin the
literature our visualisation tool is designed with three features to support learning: (1) source code examples (2) a
forward and backward stepwise process and (3) dynamic graphics and animations.

To evaluate this tool, we used a single group design with pre-test/intervention/post-test method and a sample of
66 year-one Computer Science students. Participants were administered a pre-test developed by the researchers and
comprising programming questions to establish a baseline measure of students present understanding of
programming concepts. The instrument tested the concepts of variables, incremental operations, conditional
statements and loops. These concepts were implemented in the visualisation tool. All students were then
administered the visualisation tool in a laboratory session to further explore these concepts. Students were then
administered a post-test instrument with concepts similar to those in the pre-test. In addition, a survey was
administered to users to obtain feedback about their experience with the tool and about the perception of it to aid
learning.

Using repeated measured matched pairs t-test, we observed significant improvement in students test scores on
all matching items for the concepts tested — variables, incremental operations, conditional statements, and loops. To
explore students' perception and experience using the tool, we surveyed students. The results of this survey
suggested the tool’s visual techniques helped students learn the programming concepts presented. They noted the
single-stepping feature enhanced their understanding as it allowed them to control the display of visuals and that
the manual forward and backward stepping feature gave them maximum control. Further, they reported enjoyed
viewing the execution of code examples one line at a time along with the accompanying visual explanations.
Sudents particularly valued the back-stepping feature through source code when they did not initially grasp the
intended visual explanation. Overall, the forward and backward stepping, auto-running through source code
coupled with the environment in which visuals were displayed provided an effective learning space for students.

This study suggests that visualisation is a viable pedagogical approach in teaching fundamental programming
concepts when the visualisation allows students to step through source at their own pace and when students can step
backward and forward through source code. However, this study should be repeated using an experimental design
with a control group to further investigate its utility in helping student to learn programming concepts.
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Abstract: In classrooms the world over, some students react in a mastery-oriented manner when they fail at
challenging tasks, while others become turned off. The latter reaction is known as learned helplessness. In this
design science research study, a prototype computerised cognitive behavioural therapy (CCBT) tool that
incorporates principles of Paviov's Theory of Classical Conditioning, Achievement Attribution Theory and the
Learning Goals approach was built and evaluated to determine the extent to which it aids in the unlearning of
learned helplessness. An evaluation, in the form of a longitudinal study, was conducted with a randomised
purposive sample of thirty students. A combination of quantitative and qualitative measures was used in this study.
A pre-test measured the learned helpless traits in the sample following which the participants interacted with the
tool for a period of two weeks, while being observed by the researcher. A post-test was conducted thereafter. The
results revealed a statistically significant difference in the learned helplessness traits exhibited by students before
and after the intervention. This difference indicates that the tool has a positive effect on the unlearning of learned
hel plessness among the sample. The findings suggest that use of the tool can help students to overcome their fear of
failurein relation to classroom activities.
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Abstract: Computer Technology is one of the fastest growing areas of development globally. This dynamic growth
has forced education systems to respond to meet increasing demands for skills and so there is more emphasis to
integrate digital literacies, computational thinking and programming into the curriculum. In some countries,
especially those that are devel oped, the integration of these literacies into the school’ s curriculum is ongoing with a
significant increase in the number of schools that expose school-aged children to computer science education.
However, in developing countries such as Guyana, the integration of computer science education into the national
curriculumis slow-paced or absent altogether. One contributing factor to this problemislow emphasis on computer
science as the curriculum in many secondary schools focuses mainly on Information Technology and Electronic
Document Preparation and Management.

To narrow the gap of access to computer science education opportunities in Guyana, several initiatives were
developed by various organisations in Guyana including the Ministry of Public Telecommunications (MOPT). One
of these initiatives is the 2018 MOPT Code Camps. This camp was developed to stimulate interest in computer
science and targeted 120 primary and secondary school aged students across three counties in Guyana. The content
of this code camp was devel oped and facilitated by the researchers. This five-week code camp introduced studentsto
Web Design and Development using HTML and CSS, Physical Computing using BBC Micro:bit, Programming and
Data Management using Python, and Computer Graphics using Processing. In this paper, we share our experiences
developing and executing the code camp for the MOPT. Each of the four modules was taught for approximately five
to seven days and for three hours per day.

An evaluation of the experiences of instructors and students was conducted to better understand the impact,
outcomes and challenges of this code camp. We use a participant-observer methodology together with surveys and
interviews to tease out important lessons learned. Instructors and teaching assistants were sent a questionnaire
designed by the researchers via email. Sudents were engaged using a semi-structured interview developed by the
researchers. The researchers who were active participants of this code camp also reflected on their experiences with
the code camp using autoethnography and through note-taking and journaling of important observations during the
code camp.

Results from the critical autoethnography indicated that students developed many artefacts over the course of
the code camp. For example, students developed websites using HTML and CSS computer games and graphical
programs using Processing, and various physical computing artefacts using the BBC Microbit. However, the
researchers noted that many students struggled with the Python programming module and were not able to sustain
the same levels of output and rate of learning as they did in previous three modules. The instructors reported that
the Python module presented a higher cognitive demand on students and that students were generally not as excited
about text-based programming provided by Python. Sudents noted this exposure to computer programming was a
novel experience for them and they were very enthused about their newly formed competencies. One challenge
experienced is the steep learning students encountered because of lack of prior knowledge. However, over time we
recognised the development of computational thinking skills as they successfully developed websites and other
artefacts.

The results of this evaluation can serve as a good guide for policy makers and educators who are interested in
providing out-of-school computer science experiences and opportunities for students in the developing world
context. This study provides valuable insights into the types of activities students find interesting and those that are
challenging.
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Abstract: The use of alpha-numeric passwords is the most popular authentication method employed today in
computer systems. Passwords are widely used because they are simple and a relatively cheap means of
authentication. According to a study conducted by Verizon in 2017, approximately 81% of all data breaches in the
year 2016 was as a result of either stolen and/or weak passwords. Alternative methods of authentication are
therefore needed. Biometrics such as fingerprint scanning offers potentially more reliable forms of authentication,
but they generally rely on additional hardware which invariably means additional cost. In this study, we explored
users typing rhythm on the keyboard as an alternative authentication mechanism. We explore this approach as a
secure cost-effective method of authentication since it requires the use of the keyboard which is usually available
with a standard computer system. Users were authenticated based on three keystroke criteria: duration the user
holds each key for; the interval between letters typed; and the time interval between typing lettersin one's name. A
user was required to be successful in all three areas to successfully authenticate. A software was developed to
capture the required data as the user typed as well asto authenticate the user.

To test the model developed, 17 students and staff of the University of Guyana were selected to participate in
the study. They were asked to type their first name and a selected sentence (test case) 10 times. The time each letter
was held down by a user while typing was recorded along with the time interval between presses of consecutive
letters. The data generated was stored in text files and used as a reference signature for authentication. The users
were then asked to authenticate 10 times. To authenticate, the user was asked to type their first name once and the
test case sentence. The time interval between successive keystrokes and the time each character each letter was held
down for while being pressed was recorded. The average time between keystrokes when typing one's name during
the registration phase was compared with the time between successive keystroke when typing one’ s name during the
authentication phase. A correlation was performed to determine if the user would have successfully authenticated.
A correlation of greater than 0.5 was determined to be success for this study

The second phase of authentication involved comparing the held time of characters during the registration
phase with those during the authentication phase. The held time of all the characters typed during the registration
phase was read from the text files and stored in linked lists. The average held time of each letter was calculated and
compared with the average held time of each character typed during the authentication phase. The percentage
difference between what was stored during the authentication phase and that which was typed during the
authentication phase was calculated for each letter. An overall average percentage difference was calculated. A
percent difference of less than 25% was considered a success for this study.

The third phase involved the use of digraph timings. Eight digraphs were selected to create a reference
during the authentication phase. Those diagraphs used are the in,io,no,on,ul is,ad,ef digraphs. The in,io,on,no were
selected because they were found in a previous study to help with improved performance when only those digraphs
were used. The average time interval between successive keystrokes when typing these digraphs were calculated and
compared with that obtained during the authentication phase. The percentage difference between that obtained
during the registration phase was compared with that obtained during the authentication phase. A percent
difference of less than 25% was considered as success.

In order to successfully authenticate, the user should achieve success in all three areas at authentication. In our
evaluation of the system we used a total of 153 users. Of the 153 attempts by users to authenticate, 41 attempts were
successful. There were 55 attempts by users to authenticate as someone else with none of those attempts being
successful. Thistrandates to a false acceptance rate of 0% and the false rejection of 73%.

The major success of this project was the false acceptance rate of 0%. This demonstrates that the use of
keystroke dynamics as a means of static authentication is potentially useful and should be explored further. With a

The Caribbean Academy of Sciences - 21st General Meeting and Conference (CAS-2018), 27th — 30th November 2018
The theme of the conference: “Science, Technology and Innovation - Vehicles for a Knowledge Based Economy”; p.336-337
336



CAS-113: The Use of Keystroke Dynamics as the Primary Basis of Authentication

false reject rate of 73%, the system did not perform as expected. This shows that on average, one would need to
attempt to authenticate 3 times before being recognized as the authentic user when logging in to his’her own
account. Further research to reduce this rate down to a more acceptable level is recommended. This system also
demonstrates how difficult it is for users to mimic someone else’s typing pattern. When compared to other studies
that only used a single parameter to authenticate users, the use of multiple parameters is seen as much more
reliable in keeping out imposters and illegal users.
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Abstract: Undergraduate research in becoming an increasingly important part of the students experience at
Universities and Colleges. Computer Science and related disciplines have been exploring research with
undergraduate students for many years using a plethora of approaches. Some of these approaches are formalised as
capstone projects while others focus on student’'s participation in research projects using a less-structured
approach. Regardless of the approach, there remains a paucity of research on strategies for effectively supporting
undergraduate research.

This paper describes a model that is being developed and piloted by the Department of Computer Science at the
University of Guyana. It uses a mixed method approach involving literature review, autoethnographic reflections of
undergraduate research supervisors and surveys with students to explore the effectiveness and challenges of the
model. The literature review element of this study identifies successful approaches to supporting undergraduate
research and specifically the domain of computer science. The autoethnographic aspect provides reflective
assessment of the process by members of the undergraduate research management and supervision team. This
autoethnography is done using an open-ended questionnaire developed by the researcher. A student survey using an
online questionnaire and administered to students who completed research projects in the year 2018/2019 provides
the data to evaluate students’ experiences.

In summary this model is built around two (2) core courses. (1) proposal development, (2) research project.
Each of the two courses is supported by a coordination team that manages the administrative and logistics elements
of the course. In terms of content, each course is delivered using a range of presentations and seminars that focuses
on elements of the research process such as proposal writing, literature review, research methods, systems
evaluation, and data analysis. In addition, students are required to present all aspects of their research in stages
commencing with proposal presentation and problem defence, literature review, artefact development and
evaluation, data analysis and results. All students are required to deliver a final presentation of their research.
Unique to all of these activities is the shared assessment and evaluation by all staff of the department of computer
science, including supervisors. There is also blind second-marking of all theses to further improve the quality of
assessment.

Preliminary results of the evaluation of this model suggest that the model has been efficient in supporting the
development of research skills required by students to successfully undertake research projects. In addition, staff
and students have indicated that the level of support built into the model is among its most important feature.
Students responded positively to the various elements of the research process such as the literature review and data
analysis sessions. Saff believe that this modular approach to supporting undergraduate research in computer
science have raised the level of outcomes and the standards of students' projects. Further indicators of the utility of
this model are indicated by the increasing number of conference presentations and journal articles resulting from
students' research projects. There is also some early indication that students are being accepted into postgraduate
studies largely because of their undergraduate research experience. However, some challenges remain such as the
amount of time allocated for various activities indicated in the model and the level of supervision and these are
being reviewed as the model undergoes further refinement.

The results of this study can inform educators and researchers in supporting undergraduate research computer
science. By focusing on the research process in detail this model provides insights about good practices, challenges
and opportunities for improving the research experience of undergraduates.
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Abstract: Computer Software typically undergoes a multitude of updates over time to remain useful and functional.
These updates may include the addition of new features, removal of outdated features, the application of security
patches and maodifications to the user interfaces. If users prolong the process of updating their software, it can have
serious implications for their computer. This means that choosing to not update your application software will
ultimately affect usability, security and compatibility with other software. However, users may neglect the
installation of software updates due to several reasons including the usability of update interfaces. In improving the
number of software updates performed on a large scale, studies were conducted on both the software updating
process and the software updating warning message design; however, limited research literature was found on the
design of the user interface in the software update message design. In this study, users' reactions and responses to
the software updating message design were investigated to identify the factors that prevent users from applying
software updates on their personal computers and subsequently maximize the number of successful updates through
improved users experiences. We also hypothesised that well-designed software update interfaces will improve the
software-update experience of non-technical users.

We approached this study following usability testing and evaluation methodology. To better understand users
software update practices and to identify usability issues, we analysed four (4) commonly used software message
designs. This analysis guided the design of two (2) custom-designed update interfaces categorized as the Tabular
Design and the Windows Moativated Design. In addition to the liked features of the existing software update screens,
the new custom-designed interfaces included features to capture the update’s priority level, installation size, time
required to update and users choice of scheduling update for a more convenient period. The Tabular Design
interface took advantage of the cognitive contrast between dark and light colours which is argued to better
distinguish different sections of the update screen. However, the Windows Motivated Design employs the key design
features of the Windows 10 Update Screen to mimic its simplicity and modern looks along with multiple
improvements. To test and validate the users’ preferences in the two (2) newly designed update screens, a software
update manager was developed and deployed to the sample of participants to manage all of their software updates
from a central location, and for them to provide feedback on the software update screens utilized in the system.
Unique to this update manager is the user’s preference of a software update design - the user is prompted to select
the design of preference to interact. We evaluated the existing interfaces and our new designs on the following
parameters: user perception, prior experience and general usability principles. Our evaluation used three
approaches. a qualitative study to identify preferred design features for users; a quantitative assessment to reveal
relationships between users personalities and the updated design; and a comparative analysis on the selected
group of users’ choices towards software updating message designs.

Participants were asked to evaluate the software design interfaces in a number of contexts, most of which had
specific purposes such as the 5-Second Test, Think-Aloud Protocol and the Heuristic Evaluation. Results show that
the tested software updating screens clearly communicated their purpose. However, there was some indication that
there can be further improvements to benefit users. For example, the most commonly disliked features of the
updating screens included: the lack of understanding of the update; the organization of information on the screen;
the time required to install; the installation size; the limited range of options on the screens; the design of action
buttons, and the use of terminology for action links. In addition to the mentioned didiked features, some
participants questioned the choice of colours, size of the update screen, the relevance of the content included in the
message dialog, font colours and positioning of text in the updated design.

User experiences can also be improved by increasing the individual’s confidence, maximizing the user’s
comfort and targeting a positive emotional experience from the software updating designs. Patterns in the
qualitative data analysed indicated that users emotions are an important psychological factor to consider when
dealing with software updates. It is theorized that users' positive emotions towards an update screen or the software
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brand itself can ultimately increase the likelihood for the software being successfully updated by the user. To
identify the emotions portrayed towards update screens, users were presented with Plutchik’s Wheel of Emotions on
the eight basic emotions of anticipation, fear, surprise, disgust, joy, sadness, anger and trust. We found that that
users experienced most positive reactions of trust, joy, anticipation and surprise for the Windows Motivated Design,
however, they experienced a higher level of disgust and anticipation for the Tabular Design. Based on the overall
preference of software update designs and the emotions revealed respectively, devel opers and designers can target
gaining the emotions of anticipation, trust and joy from end-usersin an attempt to increase the users' experiences.

By comparing existing software update screens with two custom design prototypes in this research, we provided
additional insights on the relationship between the update screen designs to different users; the users
understanding of software updates; the cognitive effects of software updating screens and the tending of users
rejecting to update their software. Our findings suggest that designers and developers must pay more attention to
the user’s preferences in the software update interfaces, especially those that may be critical to the user’s system.
Ultimately, well-designed software interfaces must incorporate the users preferred design features and properly
structured information on the screen whilst aiming to provide users with positive emotional experiences.
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Abstract: In the North American context, universities have established alliances to create innovative approaches to
undergraduate research across all disciplines. One alliance is the National Council on Undergraduate Research
(NCUR) that provides opportunities for students and their mentors to benefit from high-quality original research
experiences. Drawing from this approach, the University of Guyana recently established an Office for
Undergraduate Research to increase opportunities for undergraduate research and scholarship across disciplines.
This paper provides insights into institutional efforts to implement the Office for Undergraduate Research and
exploresideas for a Caribbean undergraduate research council.
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Abstract: Electronic manufacturing and consumption is a booming industry. At the same time the lifespan of
electronic gadgets has shortened significantly leading to a rapid cycle of manufacture-purchase-replacement. To
compound this issue, the frequency at which newer models are released entices consumers to keep abreast with the
latest trends. As a result, these habits have led to increased levels of electronic waste. This study explores the
perceptions and practices of Guyanese regarding the issue of electronic waste. The objectives of thisresearch are to
determine whether Guyanese perceive electronic waste management to be an issue. In addition, this study evaluates
the effect of electronic waste on the environment, and explores the current disposal and recycling practices. This
study uses data gathered from various stakeholders: citizens, companies within the public and private sector,
environmental agencies using surveys and interviews. Preliminary results indicate that the management of e-waste
isad hoc at best. The results of this study will help to inform policy makers on e-waste management and will lead to
improved electronic waste management practices.
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Abstract: Over the last decade, the intake rates of female students within the Department of Computer Science at the
University of Guyana (UG), has been predominantly low. This fueled an increased number of school outreach
projects to sensitize females within the school system, on the advantages of the Information Communication
Technology (ICT) field and the need for females to pursue careers in this area. This study stemmed from
collaborative efforts between UG and the Ministry of Public Telecommunications, Guyana as an endeavour to
educate and attract more females to the field of ICT. We examined the perceptions held by female students towards
programming, which is key to ICT. This cohort comprised 56 female students from grades 6 to 9. These students
aged 11 to 15 years old and had little or no prior knowledge of programming. They were exposed to fundamental
concepts of how computers work, as well as techniques for designing and developing computer software over a
twelve-week period. The training sessions included a mixture of theoretical and practical activities to engage the
students as they learnt new concepts. The practical activities were introduced using two main tools: Scratch and
BBC micro:bit. Using surveys and participants observations, the researchers observed that the students expressed
immense enthusiasm towards the practical activities. In addition, working in pairs coupled with incentives, goals
and challenges, resulted in a higher chance of success. Sudents' initial perceptions of ICT being boring had
changed after the initial sessions. A major takeaway for the group was that the training was unlike any they had
experienced, and they look forward to the advanced level course.
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Abstract: CARICOM States are already heavily reliant on Information and Communication Technology at all levels
of society. This trend will only continue to increase in Guyana as the Oil and Gas industry makes its imprint on the
society. While cybercrime and cyberespionage are on the rise globally, the Government of Guyana is grappling with
the issue, as is evidenced by the introduction of Cyber Crime Legislation, on one hand, but they have not yet
invested in training of Prosecutors and the Judiciary, on the other hand. Internationally, there is a trend towards the
creation of National Cyber Security Strategies to guide and support the coherent development of an appropriate
national policy framework that can adequately support the Cyber Security requirements of nation-states. Cyber
Security is now viewed as central to a knowledge-based economy, as a national strategic issue and not merely a
computer security issue. A National Cyber Security Strategy is advocated to be an important framework for effective
management of cyber security for the prevention of misuse of a nation’s critical information infrastructure.

This research uses a qualitative case study approach to investigate the validity of the claim of the importance
of a National Cyber Security Strategy to effective management of a nation’s cyberspace. We use participant
observations, interviews and publicly available reports and documents to compare the internationally recommended
National Cyber Security Strategy approach to the approach taken by the Government of four CARICOM nations as
they attempt to cope with the misuse of cyberspace. The results of this study show that there is already an
international knowledge base on the pitfalls that nations can experience as they formulate an approach to dealing
with cybersecurity and cybercrime. Two of the four CARICOM nations studied, Trinidad and Tobago and Jamaica,
took a strategic approach to dealing with cybersecurity and the solutions that they have implemented have proven to
be sustainable. Guyana and Suriname’s attempts to deal with National Cyber Security Governance have failed to
date. The results of the study suggest that there are several key success factors to successful national governance of
cyber security considering the international and multi-stakeholder nature of the problem and the role and
responsibilities of Governments. We conclude that the development and implementation of a National Cyber
Security Strategy contributes to bringing all the essential stakeholders (private, public sectors, academia and
private citizens) together under Government leadership to effectively address this multi-dimensional cyber-security
problem. The decision by a Government to develop a National Cyber Security Strategy is an indicator of
Government recognition of its role and responsibilities in a knowledge-based society to local and international
stakeholders. Leadership from the highest levels of Government is critical to successful national cyber security
governance and without this recognition and consequent action within a nation, it means that the cyber security
problem remains unmanaged. It therefore follows that a National Approach to Cyber Security is an essential pre-
requisite for the development of an effective knowledge-based society. This research posits that the devel opment of a
knowledge-based society shall be stymied without an equally important national approach to the cyber security
problem.
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Abstract: Various approaches such as teamwork, presentations, and the flipped classroom approach have been used
to enhance learning, interaction, and student satisfaction in large classes. This study investigated the feasibility of
using a Web-Based Student Response System for large classes at the University of Guyana, and its use in
encouraging student engagement and active learning in the classroom. The Web-Based Sudent Response System,
“mQlicker.com” was deployed on an undergraduate class of approximately 120 students for a period of four weeks.
During each lecture, students used their portable computing devices to respond to questions about the lecture
content. At the culmination of the testing period, a survey was administered to the participants to obtain their
opinions of the utility of the system. Data was collected on student understanding of lecture material, level of student
participation, and degree of student satisfaction with the use of the Student Response System. The ability to
anonymously respond to questions posed by the researchers during lectures encouraged interaction from the class.
The majority of the participantsin the study claimed to leave the lectures with a better understanding of the material
covered in each session. Participants also expressed their enjoyment at seeing others' responses and indicated that
they were not afraid to participate due to the anonymity enabled by the system. 97.2% of the participants indicated
that their University learning experience could be positively affected if more lecturers adopted the use of similar
Web-Based Student Response Systems in the classroom.
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Abstract: Archaeological materials and ancient technology not only inform raw material selection and production
operation sequences, but also can inspire the chemistry and manufacture of modern materials with improved
properties. One such example is a cobalt (Co) aluminum (Al)-spinel pigment, developed and used in Egypt over
3,500 ago, during the New Kingdom (16™ to the 11" century BC). This cobalt-based spinel structure produced from
natural raw materials and processed at high temperatures, was of great value and was characterized by highly
specialized craftsmanship. A spinel has an AB,O, (i.e. CoAl,O,) structure, consisting of two metallic cations A** and
B* in tetrahedral and octahedral positions. They have exceptional mechanical properties and ability to performin
high temperature environments. Cobalt blue pigments were produced and used for a very short period of time,
mostly during the 18" Dynasty, then suddenly disappeared around the 20" Dynasty (~1100BC). In contrast to the
cobalt-containing glasses from Egypt, there are very few scientific studies on the cobalt-based blue pigment and
there are till unanswered questions regarding the pigment’s chemistry and production method, as well as, the
nature and location of the raw materials used: are these pure CoAl-spinel and how where they produced? Did the
raw materials include cobalt-rich alums from Egypt? To answer these questions, we apply a multiscale and
multianalytical approach based on electron microscopy and X-ray spectroscopies to investigate the relationship
between composition, structure and properties of the synthetic pigment. Preliminary results of the paint layer
indicated compositional and morphological homogeneity, and interconnecting network of nanocrystals and larger
relics with multiple spinel phases present. Also, reproduction experiments are being carried out and results from the
mock ups will be used to gain a better understanding on how the paint was produced.
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Abstract: Road traffic injuries are the ninth leading cause of death globally, and the principal cause of death among
those aged 15-29 years. Road traffic crashes are responsible for over 1.25 million deaths each year, while estimates
of the burden of non-fatal injuries range from 20 to 50 million. Half of all deaths on the world’s roads are among
those with the least protection — motorcyclists (23%), pedestrians (22%) and cyclists (4%). The Jamaican
experience has been similar to the global data. In 2017, injury was listed as the third most common cause of
premature death in Jamaica. Road Traffic Agency reported 321 fatalities that year, secondary to a road traffic
crash. Unfortunately, there is no data on non-fatal injuries. Although road traffic injuries have been a leading cause
of mortality for many years, most traffic crashes are both predictable and preventable. Policy makers, safety
advocates and drivers all need evidenced base studies showing that the social, economic, and human cost of injury
and fatalities from road traffic crashes in Jamaica is far greater than the cost of creating and enforcing injury
prevention strategies.
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	Non-communicable diseases adversely affect many households in low-income countries, including the poor (Kankeu et al, 2013). Approximately 150,000 Jamaicans (8% of the population) suffer from diabetes (Wilks et al, 2008). Effective surveillance system...
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	Abstract: There is evidence that women are physically inactive (compared to their male counterparts) and that social networking sites (SNS) are popular among young women. Fitspiration (or fitspo) can be described as any media that intends to motivate ...
	1. Introduction
	Many Jamaican women (43%) are classified as being inactive (Wilks et al, 2008). Social media use is particularly popular among young women (Kimbrough et el., 2013). The frequent usage of several social networking sites (SNS) with fitspiration, has con...
	The majority of fitspiration content motivates individuals towards fitness because of the following outcome expectancies: improved physical appearance (attractiveness), accomplished self-worth and happiness, and improved health for mind and body (Simp...
	This study investigates the impact of fitspiration on Jamaican female university students. The study explores three (3) research questions: (i) How frequent do Jamaican female university students view “fitspiration” on social media? (ii) What is the p...
	2. Methods
	This multiple methods research has three (3) phases: Phase 1: Focus groups of urban Jamaican female university students, Phase 2: Experimental study, and Phase 3: Interviews about fitspiration artefacts (mobile app and social media). The female popula...
	Each participant in Phase 2 was asked to complete two questionnaires (pre-test and post-test) that included the IPAQ (International Physical Activity Questionnaire). This short form has moderate validity (Silsbury, Goldsmith, & Rushton, 2015). The par...
	3. Results
	Many female Jamaican university students indicated a high level of interest in fitspiration in the focus group, although the majority (29 of 30 in the focus group) had never heard of the term “fitspo” or “fitspiration”. Moreover, the initial online su...
	The survey also indicated that over 30% of the female students never followed fitspiration. Only 32% of the participants had decided to follow fitness-related content regularly on SNS: 4% reported that following fitspiration regularly, 28% followed fi...
	The survey indicated that about 1/3 of the female university students in the study compared themselves with other bodies on social networking sites (see Figure 2). Notably, many students believed that fispiration did not have an impact on their indivi...
	Figure 1: Self-reported Frequency of following fitness related content on SNS
	Figure 2: Comparison of physical body of student to other body images on SNS
	Figure 3: Negative Body Image after viewing fitness related content on SNS
	Due to attrition, only seventeen (17) participants were involved in the Instagram prospective study. This prospective study was designed as an experiment; to mitigate confounding, the research team stratified the forty (40) subjects at entry according...
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