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ABSTRACT: The paper proposes a convex hull-based algorithm for rapid line extraction from 2D LiDAR datas. It uses an
algorithm to calculate feature points in LiDAR data frames. Geometric features contained in these feature points provide
information for subsequent matching. Compared with traditional LiDAR matching algorithms, the algorithm is greatly
improved in terms of iterations and matching precision. This algorithm finally was used to solve the ego-motion estimation of
an indoor robot.

KEYWORDS: scan matching; feature extraction; mobile robot; ego-motion estimation

1 INTRODUCTION
1.1  MOTIVATION

Accurate estimation of motion parameters is important for the safety and task execution of intelligent robots [2].
Traditionally, robot ego-motion parameters are estimated in terms of speed, angle and position by means of an inertial
sensor carried onboard. Inertial information is calculated from multiple integrals of parameters such as acceleration and
angular velocity. These are easily affected by sensor errors, which are unbounded. Perceptual sensors, gathering information
via systems such as LiDAR, are now widely used in intelligent robots to determine their position and motion.

1.2 PROBLEM DESCRIPTION

Computing the motion parameters of robots using LiDARs requires the transformation parameter, T, to be estimated by
matching two frames of LiDAR data. Generally, two frames of data are represented by the model {m,.};\'g1 and current data

{S,}i'fl. Resolution of ego-motion parameters is a process of transforming {S,}i'\f1 by using T to achieve the best alignment
with {m }'" .

If it is supposed that the robot is moving on a two-dimensional plane, Euclidean transformation of a three-dimensional
parameter, a =[6, tX,ty], is used to represent the motion parameter of the robot. The problem can be described as:

cos@ sind t,
T(o;x)=T(6,t,,t,;X)= X+ (1)
y —-sin@ cosé@ t

y

The effect of alighment can be evaluated by an error function, which can be defined as:

e(xn=1xIr (2)
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The foundation of alignment is the correspondence between {mi}f’!1 and {Si}ﬁsl, which can be represented by @i) , and

so we can derive the error function :

Nd
El@,@=) we'(Im,, ~Tlas)|) (3)
i=1
The parameter w, represents the coincidence relation. It is set to 1 if there is a coincidence relation between points in the

model, otherwise it is set to 0. We can see that ¢{/) is also a parameter in the error equation, and generally we resolve the

problem with iterative optimization. Specifically, we should resolve ¢(i) on the basis of {m }' and {S}"

El@) = w,mine*(Im ~T(a;s)]) (a)

i=1

Then we calculate the ego-motion parameter a =[6, tX,ty] on the basis of obtaining ¢@i) :

Ny
5:argminZW,min£2(|mj—T(a;si)l) (5)
j

a i=1
1.3 RELATED RESEARCH

There has been extensive research on the estimation of ego-motion parameters derived from LiDAR systems. The Iterated
Closest Point method (ICP) [1] put forward by Besl [3] and Zhang [4] is the most well-known. The ICP algorithm makes use of

a nearest-neighbor search to solve the best coincidence relation for the current motion of the robot (a =[9,tx,ty]) in the
process of computing ¢@i). The method does not make use of the characteristics of the data itself, so it is easy to fall into a
local minimum solution when the estimation of initial parameters is inaccurate. Another relatively well-known method is the
NDT algorithm proposed by [5], which first meshes the data, then represents {m,.};\'g1 and {5,-}::’1 with a multi-dimensional

Gaussian distribution in each grid, and finally estimates ego-motion parameters using a method similar to ICP. Compared
with ICP, the method performs feature extraction from raw data and has clear superiority in terms of operating speed.
However, the size of the grid has a large influence on experimental effects and operating speed. Accuracy declines if the
selected grid is too large, and the operating speed declines if the selected grid is too small. It is thought that ICP is a special
case where the grid is very small in NDT. Due to the shortcomings in these raw data processing methods, much research on
feature matching has subsequently been conducted.

1.4 MAIN CONTRIBUTIONS AND OUTLINE OF THIS PAPER

In this paper, a new feature extraction algorithm for 2D LiDAR sensing systems is proposed. Feature points within a single
frame of LiDAR scanning data can be extracted online through linearization of LiDAR data. Because these feature points
represent environmental information within a certain error range, they can be used to estimate the ego-motion parameters
of robots.

This paper is structured as follows: Section Two reviews common linearization methods and compares their principles and
effects. Section Three outlines the methods proposed in this paper and the steps required for their implementation. Firstly, a
convex hull-based algorithm for rapid line extraction is described. Then, feature selection and feature association, based on
linear portion segmentation results, are investigated. Finally, a nonlinear optimistic algorithm is derived to solve for ego-
motion parameters. Section Four discusses the operating effects of linearization methods and the results of the solutions for
ego-motion parameters.

2 PRIOR WORK

Many studies have been conducted on the image processing, data mining and 2D LiDAR sensing aspects of line extraction
methods, which mainly involve the algorithms below:

The Split-and-Merge algorithm can be considered the oldest and most frequently used line segmentation method [6,7,8].
The algorithm has been used in image processing, feature detection and positioning, based on 2D LiDAR data. If the last point

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 2
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of a line is selected, the algorithm is called Iterative-End-Point-Fit, and a linear portion can be obtained under a finite number
of iterations through continuous segmentation.

The concept of an incremental algorithm [9], [10], [11] is very simple. Basically, new points are constantly added to a
current straight-line model to see whether it continues to meet its line constraints. Straight-line models are generally
calculated with the least square method, and criteria to identify whether it meets the line constraints are established from
the maximum and total error distances between new points and the straight line. During actual implementation, to improve
implementation efficiency, n points are added to the current straight line model, and will continue to be added as long as it
meets the constraints. The n points added should be eliminated if the straight-line model constraints are exceeded, and
should be added one by one.

The RANSANC [13] algorithm is not only used in line detection, but also widely used for the detection of various models in
the field of computer image processing. The basic concept is to select several points of concentrated objects to construct the
model, then detect which points belong to the model and which do not. Points that belong to the model are called interior
points, and those do not are called exterior points. Interior points are used to calculate the model. If there are sufficient
exterior points, one should continue to carry out these steps. The RANSANC approach was initially used in the construction of
environmental maps and for robot positioning based on the processing of LiDAR data [12].

The Hough transform algorithm was initially used for line detection in images and was extended to detect various shapes
including circles, ellipses and even non-parametric contours. The biggest difficulty of the Hough variation method lies in
selecting a suitable parameter scale. Smaller parameter resolutions result in increased parameter space, which not only
increases the calculated amount, but also generates false targets due to decentralized voting. The Hough variation method is
mainly used in the processing of 2D LiDAR data, and map building [14], [15].

3 APPROACH
3.1  CONVEX HULL-BASED ALGORITHM FOR RAPID LINE EXTRACTION
This paper proposes a new algorithm for line extraction, which calculates the convex hull (CH) of data from a segment of

discrete points. It surrounds the convex hull with two parallel linear portions. The two parallel lines obtained are linear
portions to be solved. See the schematic diagram in Fig. 1.

035 .
04 F .
045 .
05 F .
*
*
¥
0.55 .
-1.65 1.6 -1.55 1.5 -1.45 14

Fig. 1. schematic diagram of a convex hull

The black asterisks in Fig. 1 represent the original sampling points. The red line represents the outer contour of the data
point set. The blue line (partly shaded) represents the inner contour, and the green lines represent the two extracted parallel
line segments. The inner and outer contours represent contours far from, and near, the LiDAR. It can be seen from the
schematic diagram that all original sampling points are distributed between the two parallel lines which tightly clamp them
to achieve an efficient representation of discrete sequence points.
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The classic convex hull algorithm is mainly used for convex hull solutions, and is not used much anymore. The new convex
hull algorithm uses the extensions of a point-adding method and a divide-and-conquer algorithm. The divide-and-conquer
algorithm, also known as QUICK-HULL (QH), is widely used in the calculation of two-dimensional and three-dimensional
convex hulls. Many scholars hope to use parallel computing methods to improve the calculation speeds of convex hulls. The
consolidation method in [16] can be used for parallel calculation of 2D and 3D convex hulls. In terms of data structure, the
sub-results can be recorded with decision trees [17]. The parallel algorithm mentioned in [18] has reduced the complexity to
O(logn), and extended its application from 2D to 3D.

LiDAR data is ordered in the direction of @ ; therefore, the sorting process of the classical algorithm above is not needed.

The contour furthest from the LiDAR is defined as the outer contour of the convex hull: H and the one closest to the

out ’
LiDAR is defined as the inner contour: H, . Every time a new scanning point appears, it can be identified as belonging to
CHIP] or not. The convex hull algorithm for computing the complexity, O(n), can be obtained by using the "turning right"
characteristics of classical convex hull algorithms which do not need parallelization, and each scanning point needs to be

calculated once. At the same time, in the process of calculating the convex hull, the linear portion to be solved can be
calculated online. The algorithm is as follows:

Algorithm : Line detection algorithm based CH

Input : Point set {P}\, ,Dis,, ., .
Output: {DP}
Initialization: DP, =P, , cnt =1
While i<N
Update convex hull, after add P. to current point set ;
Calculate the width of convex hull: Width,, =Dis(H,,,H
If Width,, > Dis o
cnt=cnt +1
DF,. =F
End

aut)

The implementation process is demonstrated in Fig. 2.
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Fig. 2. process of a convex hull

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 4



Lei Ye

25 4

0.5 —£,.~"‘
\

05 \ !

Fig. 3.  result of our algorithm
Fig. 3 shows the results of our algorithm. The red points represent the spatial information of the environment.
3.2 FEATURE SELECTION

The convex hull-based 2D LiDAR data rapid line extraction algorithm proposed above can use two types of image features,
i.e., linear portions and dominant points (Fig. 3). As the dominant point is the end point of a linear portion, the dominant
point information represents the linear portion information completely. Accordingly, this paper will use dominant points to
estimate robot ego-motion parameters.

After extracting the dominant point from the sequence point cloud, the dominant point is seen to be ordered and
directional. That is, the dominant point is extracted clockwise and stored according to the extraction sequence, as shown in
Fig. 4 (a). In order to take advantage of the special characteristics of the dominant point, the most intuitive feature is the
angle between the two consecutive lines. Three adjacent dominant points constitute the angle 8.

The angle @ formed by the three dominant points can be easily obtained by using the law of cosines:
h
J

B=acos i”i (6)
Jill]

Obviously the characteristic angle has rotation invariance, translation invariance and scale invariance. Fig. 4(b) shows the
characteristic angle of the corresponding dominant points.

180 o ;
140 l =

130

120

o ( y

100

90

80 L I . L L L I L
50 100 150 200 250 300 350 400 450 500

(a) (b)

Fig. 4. characteristic angle
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Besides, the discrete curvature of the feature points can be selected as a feature, and can be calculated according to the
method defined in [16]. That is, take the circle with P, P/ and P, on it to approximate the osculating circle with B on it on

the curve segment. As the radius of the circle represents the radius of curvature, the computing formula is as follows:
Assume that:
s, =length(l;)
s, =length(l,,) (7)
s, =length(l,)
then,
5,5,5,

y:
\/(51 +s, +53)(_51 *s, +53)(51 -S, +53)(51 ts, _53)

(8)

Fig. 5 is the discrete curvature of the corresponding dominant points in Fig. 4.

. f\\\

R

50 100 150 200 250 300 350 400 450 500

Fig. 5. discrete curvature
3.3 FEATURE ASSOCIATION

Assume that the feature points calculated in each frame data are static. Then, the relative motion of feature points
between frames can be used to calculate the ego-motion parameters of a robot. So, it is very important to match the feature
points from different frames. Feature data matching is usually based on the feature information contained in feature data,
and the distances between feature points. Feature point matching is also known as data association, and has shown much
promise for the navigation and positioning of robots. Common methods include threshold filtering, near neighbor data
association, probability data association and multidimensional assignment data association. In this paper, multidimensional
data iterative association [19] has been used.

The feature points proposed in the paper include the four-dimensional characteristic quantities of x,y, included angle
I
@, and discrete curvature ). Together they constitute the characteristic quantity of a feature point: [X,y,B, y]

The weighted distance between two feature vectors can be defined as follows:

Dis, =\/W1(Xi =X, twy(y, -y, w6 -60) +w,(y - y,) (9)

Following the idea of the threshold method, if Disij is less than a certain threshold, it is thought that a data association is

established. However, due to the existence of sensor noise, the feature points between the two frames do not match
perfectly, we use fractional correlation method for data association. Firstly, make use of data features which can be
associated to solve the ego-motion parameters, and then transform current feature points to the coordinate system of a
previous time for data association. After transformation, the feature points are much closer to the feature points to be
matched, and are easily matched.

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 6
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34 EGO-MOTION PARAMETER SOLUTION

After the feature association process, the correspondence function, @, from Equation 5 has been solved. The solution to
Equation 5 is actually the solution to the unconstrained optimization problem.

For non-linear unconstrained optimization problems [20], three methods are typically used, i.e. the quasi-Newton
method, simplex search and non-linear least squares fit. This paper uses the quasi-Newton method. When using the quasi-
Newton method to compute a partial derivative, the search direction is the decline direction of the function value. Through
second-order Hesse matrices do not necessarily to be positive definite, the approximate Hesse matrices should be calculated,
and Hesse matrices need not to be re-calculated in the iteration. Because the approximate Hesse matrices can be updated,
the calculation is faster.

4 RESULTS

We constructed an experimental system with a Pioneer mobile robot and SICK 511 LiDAR. We then tested the method
proposed in this paper in an indoor environment. The experimental results are shown below:

Quasi-Newton method with modified objective function aJ

4 T T
+ cloud itime
3r cloud i+1 time | 7
—&—corner
2 == FObOt position

At

-2

-3

st d |

Fig. 6. matching result

It can be seen from Fig. 6 that that method our proposed method accurately calculates the robot's ego-motion. The
accuracy is an improvement on the traditional ICP method.

5 CONCLUSIONS

The paper formulated a new line extraction algorithm that selects feature points from 2D LiDAR images. It solves the ego-
motion parameters of an indoor mobile robot following a quasi-Newton method. This method calculates information from
feature points and performs data association between frames. Experimental results show that the proposed method is
superior to the commonly-used ICP algorithm, in both implementation efficiency and effect.
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ABSTRACT: Sundarban is the largest productive contiguous mangrove forest in the world, located in the south-western part of
Bangladesh. UNESCO declared three wildlife Sanctuaries of the Sundarban as 522" World Heritage Site in 1997. The unique
and a house of diverse biodiversity of the Sundarban is not just a good to be conserved for its intrinsic value, but has a critical
role in ecosystem processes that provide essential services to the country and the community living nearby. Species level
traits were found to benefit a number of ecosystem services, with species abundance being particularly important for pest
regulation, pollination and recreation, and species richness for timber production and freshwater fishing. It is also the hub of
natural resources and beauties with several types of tourist destination which may be used as a potential tool for sustainable
ecotourism promotion in future aiming one hand to protect the natural environment and cultural diversity, and on the other
hand, generating a source of revenue for the local people without harming the nature. A new paradigm of management
should look forward to considering climate change, ecological integrity, sustainable harvesting and ensuring continuity of the
ecosystem services of the Sundarban. This paper, therefore, attempts to examine ecosystem services of the selected sites of
the Sundarban in context of exploring their sustainable uses for both enhancing livelihood and promoting ecotourism.

KEYWORDS: Sundarban, Mangrove, Ecosystem, Ecosystem services, Ecotourism, World Heritage.

1 INTRODUCTION

The significance and value of ecosystem services for human well-being is well known. Among the different ecosystem in
the world, mangroves ecosystems, lying along the coastlines in the tropics and subtropics, provide a number of ecosystem
services such as provisioning services (e.g. typical forest products, food), cultural services (e.g. tourism, worship, educational
research), regulatory services (e.g. protection from cyclones and storm surges, climate regulation, pollination) and supporting
services (e.g. nursery ground of Fish, nutrient cycling, habitat of biodiversity) [1]. However, the ecosystem services concept is
used to focus on management of natural assets for their values to wellbeing and the complex inter linkages of ecosystem
processes for designing adaptive management strategies [2]. Likewise other Reserve Forests in the world, the world's largest
mangroves, the Sundarban, covering 6000 km? in Bangladesh provides a variety of ecosystem services [3]. It is a unique
mangrove ecosystem of considerable ecological and real contributions not only to the local and national economy but also
the forest dependent livelihoods are greatly influenced by this mangrove forest. However, the Sundarban, covering about
one million hectare in the delta of the rivers Ganga, Brahmaputra and Meghna is shared between Bangladesh (~60 %) and
India (~40 %), and is the world’s largest coastal wetland. The ‘Sundarban Reserve Forest’ (SRF) of Bangladesh part houses 300
species of flora and 425 species of fauna [4] including 291 fish species. Royal Bengal Tiger (Panthera tigress) is the iconic
flagship species of this forest. More than 3.5 million people living around the Sundarban are directly or indirectly dependent
on the ecosystem services of the forest [5]. But unfortunately, the Sundarban is to be threatened by a growing human
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population that not habitat of many rare and endangered animals especially the Royal Bengal tiger. Other species like Javan
rhino, wild buffalo, hog deer, and barking deer are now extinct from the area. Large areas of the Sundarban mangroves have
been converted into paddy fields over the past two centuries, and more recently into shrimp farms. But having the world’s
densest population, like Bangladesh, it is difficult to protect the flora and fauna unless there are economic benefits to the
country as well as to the local people [6]. However, a mangrove is often considered a way to minimize losses incurred from
their decline and to provide additional services to coastal communities.

There is an increasing trend to integrate ecosystem service arguments within the management plans and strategies of
protected areas [7] as well as the wider landscape. However, ecosystem service-related argumentation is not undisputed [8].
Much recent works have focused on functional relationships between biodiversity and ecosystem services. In addition to a
number of broader scale syntheses [9], some studies have tended to examine a small selection or individual ecosystem
services [10] with few spanning multiple ecosystems [11]. Elsewhere researches showed to be useful in identifying specific
links between species, ecosystem processes and ecosystem service delivery [12] [13] and can demonstrate the complexity of
processes and interactions which occur in ecosystems [14] [15]. Therefore, the importance of further research is deemed
essential to understand how different services interact with each other which can be critical in mediating the delivery of
other services. Taking this notion, the present study explore the ecosystem services of the selected sites of the Sundarban in
context of their sustainable uses in promoting wellbeing of the surrounding community, biodiversity conservation and
ecotourism development. Therefore, the objectives of the study were basically in twofold; at first to identify the different
ecosystem services in the selected sites of the Mangrove Forest Sundarban, and secondly to find out the major
characteristics of identified ecosystem services.

2 THE SUNDARBAN

The Sundarban comprises essentially of numerous islands formed by the sediments deposited by three major rivers, the
Ganga, Brahmaputra and the Meghna, and a dense network of smaller rivers, channels and creeks (Figure 1). The maximum
elevation within the Sundarban is only 10 m above the mean sea level. The mangroves are the dominant geomorphic agent in
the evolution of tidal shoals and their accretion to the main landmass. A new Khulna Forest Circle to preserve the forest was
created in 1993 and a Conservator of Forests has been posted. The basic unit of management is the compartment. There are
55 compartments in four Forest Ranges and these are clearly demarcated mainly by natural features such as rives, canals and
creeks. There are three wildlife sanctuaries established in 1977 under the Bangladesh Wildlife (Preservation) Order, 1973
(P.0. 23 of 1973):

2.1 EAST WILDLIFE SANCTUARY

Extends over an area of 31,227 ha. Freshwater and Sundri (Heritierafomes) dominated interspersed with Gewa
(Excoecariaagallocha), Passur (Xylocarpusmekongensis) with Kankra (Bruguieragymnorrhiza) occurring in areas subject to
more frequent flooding. There is an understory of Shingra (Cynometraramiflora) where soils are drier and Amur
(Amooracucullata) in wetter areas and Goran (Ceriopsdecandra) in more saline places.

2.2 SOUTH WILDLIFE SANCTUARY

Extends over an area of 36,970 ha. where Gewa is the dominant woody species. It is often mixed with Sundri. It is also
frequently associated with a dense understory of Goran and sometimes Passur.

23 WEST WILDLIFE SANCTUARY

Extends over an area of 71,502 ha. includes areas which support sparse Gewa and dense stands of Goran and
discontinuous patches of Hantal palm (Phoenix paludosa) on drier ground and river banks and levees.
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Fig 1. Location of the Sundarban Reserve Forest, Bangladesh (Source: Bangladesh Forest Department)
3 MATERIALS AND METHODS

This research employed mix method approach of both quantitative and qualitative methods and data. Ecosystem services
indicators have been selected based on the study framework, data availability, measurability and current environmental
concerns. A one month long field survey was conducted in three sanctuaries of the Sundarban (figure 1) in the winter period
in January 2016 as this time is best for going very inside in the Sundarban. Data was collected through direct observation,
photograph taking, and formal and informal discussion on the community mainly from the people whose livelihood are
completely depended on different provided ecosystem services of the Sundarban. Formal discussions were also carried out
with the officials of the Forest whose long experiences provided excellent insights of the raised issues of this research. Data
were analyzed to prepare the list of ecosystem services along with uses and their potentiality.
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4 RESULTS AND DISCUSSION

Millennium Ecosystem Assessment (2005) [16] defines ecosystem services as benefits people obtain from ecosystems.
Ecosystem components include resources such as surface waters, oceans, soils, flora and fauna, etc. Ecosystem process and
functions are the biological, chemical and physical interactions between ecosystem components. As stated earlier that
ecosystems provide four types of potential services such as supporting services, provisioning services, regulating services,
and cultural services [17], therefore, this study examined the ecosystem services on top of that classification. However,
economic valuation of the provisioning services of the Sundarban has been considered for the services got by the community
in general and also in exceptional cases from the forest. The observed ecosystem services found in the selected sites of the
Sundarban is given in Figure 2.
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Figure 2: Ecosystem services of study area

The list of ecosystem services and their major functions and characteristics are given in Table 1. Major provisioning
services of Sundarban were timber, fish, thatching materials, fuel wood, crab as well as honey and wax. Bangladesh forest
department collects revenue from peoples harvesting those products. It was found from forest officials that the total
revenue collection slightly decreased from Sundarban over the last few years, mostly from timber and fuel wood. However,
revenue from fish, dry fish and thatching materials were increased over the period. The forest officials stated that annual
extractions of thatching materials fluctuated very much in recent years and the revenue collection from thatching materials
sharply increased in 2010-15. In recent years, crab collection has been increasing due to high market price. A number of crab
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collectors, mainly nearby community people including women and children are involved with crab collection in the muddy
areas. As a result annual revenue from crab has increased. Increasing number of crab collectors ultimately showed how the
livelihoods dependent on the ecosystem services of the Sundarban. Revenue from honey and wax remained the same over

the years.

Table 1. The different ecosystem services function in study area

Ecosystem
Function Ecosystem Service Function Major Characteristics of Ecosystem Services in Sundarban
Category
Food and fiber Food products derived from plants, animals, and microbes
Fuel Wood and other biological materials serve as sources of energy
Provision of Shade and Shelter  |Related to vegetation those used for shade and shelter like Golpata
Genetic resources Many places are used for animal and plant breeding
Pharmacological Resources Natural materials used to maintain improve health
Provisioning |Natural medicines Many biocides, food additives such as alginates, and biological materials
Services Animal products, such as skins and shells, and flowers are used as
Ornamental resources ornaments, although the value of these resources is often culturally
determined
Fresh water is another example of linkages between provisioning and
Fresh water . .
regulating services
River Transport River is used for transporting and connecting place and people
Gas Regulation Influencing many aspects of air quality,
Ecosystems influence climate. At the global scale, ecosystems play an
Climate regulation important role in climate by either sequestering or emitting greenhouse
gases.
. The timing and magnitude of runoff, flooding, and aquifer recharge are
Water regulation & & & q &
strongly related
Erosion control Vegetative cover plays an important role in soil retention
I Sundarban is a source of impurities in fresh water but also can help to filter
Water purification and waste . . . .
treatment out and decompose organic wastes introduced into inland waters and
coastal and marine ecosystems.
. N Ecosystem changes affect the distribution, abundance, and effectiveness of
Regulating |Pollination °
) pollinators
Services — - - -
. . Minimizing soil loss through having adequate vegetation cover, root
Soil Retention . . -
biomass, retaining rock and soil biota.
. . The Sunderban is works as transportation, storage and recycling of
Nutrient Regulation . P & yeling
nutrients.
. The presence of coastal ecosystems such as mangroves and coral reefs can
Storm protection . .
dramatically reduce the damage caused by hurricanes or large waves
Spiritual and religious values The diversity of ecosystems is one factor influencing the tourists. Many
Educational values religious and festival are now occurring here. Many people value the
Aesthetic values “sense of place” that is associated with recognized features of their
Recreation and ecotourism environment, including aspects of the ecosystem. Ecosystems influence the
Cultural heritage values types of knowledge systems developed by the learners.
. . Preservation of natural and semi natural ecosystems as suitable living
. Supporting Habitats I - L .
Supporting space for wild biotic communities and individual species.
Services . . The transportation and accumulation of inorganic and organic matter in the
Soil Formation . .
surface through tide, litter fall etc.

Source: Field survey and Literature review

Sundarbans has vital role in protecting coastal communities. As the coastal areas of Bangladesh are very prone to natural
calamities like cyclone and tidal surges, the Sundarban is reducing damage of properties and lives of coastal communities
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from cyclone, tidal surges and other natural disasters. For example, the cyclone that blown over non-Sundarbans
(Chittagong, Bangladesh) area on November 12, 1970 had a speed of 224 Km per hour and had a death toll of 0.5 million
lives. On the other hand, another cyclone ‘SIDR’ had a speed of 210 to 230 Km per hour and crossed Sundarban (Khulna,
Bangladesh) first and then passed over the human habitations on November 15, 2007, had a death toll of 3363 human lives.
Though it is very difficult to estimate the protective value of the mangrove forests it could be easily realized its great
protective services. Along with other services, cultural services of the Sundarban include tourism, education, and world
heritage site, ethnic festivals, and worship by local people. All these cultural services could not be valued in monetary term.
However, growing tourism in Sundarban can be the indicator of the importance of cultural services of Sundarbans. There are
some special events and festivals that annually are celebrated in Sundarban and they have the potential to attract tourists.
Some important attractions in Sundarban are river cruising, fishing, beach relaxation, walking, bird watching, jungle trails,
wildlife watching, dolphin watching, boat trip experiences etc. Being part of the World Heritage Site as well as for unique and
diversified ecosystem, Sundarbans is also attractive for international communities.

5 CONCLUSION

The Sundarban is internationally recognized as heritage site for many years could be the easy getaway for the economic
development of Bangladesh. From the above discussion this paper argued that the value of diversified ecosystem services of
the Sunderban is very much important for the country for its economic uplifts and environmental sustainability. However, as
from the observation and also from formal and informal discussions with the community and forest officials it was found that
the ecosystem services are now under threat due to anthropogenic influences and climate change impacts on natural
resources, therefore, an urgent policy should be taken by the concern authority for its protection and simultaneously to take
the benefits from the services these are provided by the Sundarban. As the cultural service has a great potentiality for
promoting ecotourism, the country has to focus particularly on this issue in urgent context as it may be an important driving
force in a socio-economic growth for the country. Finally this paper concludes that ecosystem services of the Sundarban can
be a basis for sustainable development by integrating our natural resources for people and for nature with a growing
population and hence an ever-increasing demand for the people.
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ABSTRACT: This study aimed at examining the quality management practices of building contractors in Nakuru town and how
these practices influence successful completion of projects. The study utilized the descriptive survey design where a sample
of 107 building contractors was selected from the target population of 335 National Construction Authority registered
building contractors in Nakuru town using the proportionate stratified sampling method. Data was collected from the
selected companies using structured questionnaires, and analyzed using both descriptive and the multiple linear regression
technique. Results revealed that all the four components of quality management have a statistically significant and positive
relationship with successful completion of building construction projects in Nakuru town. The study recommended that
building construction firm invest in quality management especially quality improvement in order to increase their rate of
project completion success. Policy makers should also introduce quality management courses in the training curricular of key
construction workers such as engineers and project managers so as to improve the implementation of construction projects.

KEYWORDS: National Construction Authority (NCA), Quality Management Practices (QMP), Construction.

1 INTRODUCTION

Quality management is one of the knowledge areas in project management. It is a discipline that seeks to ensure that the
outcomes and benefits of projects are fit for purpose and meet requirements (Project Management Institute, 2013). Quality
management has four main components: quality planning, quality assurance, quality control, and quality improvement.

The building and construction industry is one of the key pillars of the Kenyan economy. According to Macharia (2015), this
industry grew by 13.1 % in 2014 fueled by steady expansion in real estate sector and the commissioning of massive
infrastructure projects. This industry contributed to 4.8% of the Kenya GDP, a rate that translate to Kshs. 5.36 trillion. This
growth was reflected in cement consumption trends which increased to 5,197 thousand tones in 2014 from 1,726 thousand
tones in 2006 (Kenya National Bureau of Statistics, 2015). Loans and advances by commercial banks to this sector also
increase from Kshs. 70.8 billion to Kshs. 80.4 billion between 2013 and 2014. The value of private building plans was in
Nairobi alone was estimated Kshs. 205.4 billion while the value of completed building stood at Kshs. 59.1 billion. Workers in
this sector received an average monthly wage of Kshs. 45,743.

The building construction industry in Kenya has, however, been bedeviled by various issues. A significant problem entails
safety violation associated with the use of substandard building materials, failure to observe protocols, and erecting buildings
in unsafe sites. This problem has been illustrated by the collapse of several buildings across the country including the
sunbeam building, Nyamakima building, and most recently, the Huruma building that claimed over 40 lives (Wawira, 2016;
Mathenge, 2012). The National Construction Authority (NCA) claims that it has shut down over 500 construction sites
countrywide due to safety violation with 204 buildings in Nairobi set to be demolished in Nairobi (Otieno & Ogutu, 2016).
Although necessary, the action taken by NCA is bound to have significant consequences to contractors and their clients
including massive financial losses and potential lawsuits.
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A report by Orwa (2009) stated that Nakuru soils are unstable due to fault lines and escarpments. In 2008, there was
appearance of large fault line across Mai mahiu road near Longonot creating a gaping hole caused massive traffic jam on the
road and also destroyed farms and houses. Due to unstable soil in Nakuru town, the town council ruled limiting construction
to not more than seven floors since some area in Nakuru lie on the fault line while others lie on the escarpment. But still
some developers have ignored that. There have been a few cases of buildings collapsing while still under construction, for
example, Uchumi supermarket in Nakuru east sub-County collapsed while it was still under construction, a residential flat
also collapsed 7 years ago, in shabaab estate when it was already occupied likely no tenant was injured. Therefore the
ongoing constructions in Nakuru are seriously supervised by the county engineers, planners, health departments and the
National Environment Management Agency to make sure all the laid procedures and laws are followed to the latter.

1.1 SIGNIFICANCE OF THE STUDY

Findings of the study was expected to be beneficial at policy level as they will highlight quality management components
and practices that have a significant influence on project implementation success. This knowledge will guide policy makers in
establishing training programs and curriculum for engineers, project managers, technical managers, architects, and quantity
surveyors. It has also provide evidence for guiding the formulation of rules and regulations for governing quality issues in the
building construction industry.

Findings were also expected to be beneficial to contractors and building companies as they highlight components and
practices to which they need to pay attention when it comes to the management of the quality of their projects. The study
highlights best practices that the contractors need to adopt in order to improve project outcomes and avid losses. Findings
were also be beneficial to researchers and academicians in the project management field as it will add knowledge regarding
the relationship between quality management and project success. The study will also identify new areas for future studies.

1.2 STATEMENT OF THE PROBLEM

The building construction industry is a key pillar in the Kenyan economy as it contributes 4.8% to the country’s GDP and
employees thousands of people. The industry also supports other sectors such as steal and cement manufacturing, catering,
and banking. In addition, the building construction industry plays a critical role in meeting the housing needs of the people.
However, this industry is plagued by a number of problems the most significant became gross safety violation manifested by
a series of incidents of collapsed buildings across the country. It is estimated that construction industry is responsible for 27%
of fatal injuries to employees, which affects the completion rate of projects. The average completion rate for government
construction projects is 35.6%, which is dismal. In Nakuru, studies have shown that the soils are unstable due to fault lines
and escarpments, thus making quality management practice in construction. Theories of quality management practices
suggests that quality management is one of the knowledge areas that project managers need to master in order for them to
implement projects successfully. Despite the significant safety problems encountered in the Kenya construction industry, no
study has been conducted to examine the quality management practices of players within the industry and how these
practices influence project outcomes. This study was seeking to address this knowledge gap by examining quality
management practices of building contractors operating in Nakuru Town and how these practices influence the successful
completion of projects.

1.3 THE GENERAL OBJECTIVE

To examine the influence of quality management practices on successful completion of building construction projects in
Nakuru Town.

14 SPECIFIC OBJECTIVES

¢ To find out the influence of quality planning practices on the successful completion of building construction projects in
Nakuru Town.

¢ To determine the influence of quality assurance practices on the successful completion of building construction projects
in Nakuru Town.

¢ To evaluate the influence of quality control practices on the successful completion of building construction projects in
Nakuru Town.

¢ To examine the influence of quality improvement practices on the successful completion of building construction projects
in Nakuru Town.
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2 LITERATURE REVIEW

This study was guided by three theories: Juran’s Theory of Quality Management, Deming’s Theory of Total Quality
Management, and Shenhar, Levy, and Dvir’s Four Dimensions of Project Success.

21 EMPIRICAL REVIEW

The goal of the section was to provide a foundation for the research project, position the study within the existing body of
literature, and identify research gaps.

a. INFLUENCE OF QUALITY PLANNING ON SUCCESSFUL COMPLETION OF PROJECTS

Quality management activities, like any other aspect of business, must be well thought-out and directed. Strategies and
action plans for managing quality must be properly coordinated and be alighed with other initiatives within the firm. This
what quality planning entails. It is a process that seeks to provide a structured sequence of activities that should be
completed in order to improve and sustain quality (Senaratne & Jayarathna, 2012). It entails providing a road map on how
the organization intends to realize quality goals. The quality planning process should culminate in the development of a
quality plan, which is a document that describes how quality was achieved during the project.

In Kenya, Githenya and Ngugi (2014) examined the determinants if housing projects implementation. Their study revealed
that quality planning was among the significant factors that influenced housing project implementation. Ong’ondo (2016), in
his study that investigated preconstruction planning in the Kenya construction industry, found that the most important issues
that project managers ought to pay attention to include clarity of scope statement, clarity of performance benchmarks,
competency of project teams, and clarity of roles. Wambugu (2013) also found that quality planning was one of the
determinants of successful completion of rural electrification projects in Kenya.

b. INFLUENCE OF QUALITY ASSURANCE ON SUCCESSFUL COMPLETION OF PROJECTS

Having an elaborate quality management plan is only a starting point of the quality management process. After a plan has
been formulated, the project team has to take step of ensuring quality goals stipulated in the plan are realized. Quality
assurance is one of these essential steps. Quality assurance is a proactive approach of managing quality. It entails putting in
place checks that will ensure that quality is built into the project from the start (Goswami, 2015). It may encompass activities
such as hiring qualified staff, selecting qualified and committed suppliers, training of staff and suppliers, improving the level
of employee and supplier engagement, monitoring and inspecting inputs to ensure they meet required standards, and
analyzing and approving designs (Bhonde & Shaikh, 2015). The prime objective of quality assurance is to avoid defects.

There are a number of studies that have examined quality assurance practices in the context of project management. In
their study, Ruxwana, Herselman, and Pottas (2014) examined quality assurance practices in the implementation of e-health
programs in five rural hospitals located in the Eastern Cape Province of South Africa. Results revealed that there were a
number of weaknesses in the application of quality assurance such quality assurance being formally applied in structured
manner, lack of user involvement, and the absence of independent QA evaluations. However, it was established that despite
these limitations, quality assurance contributed to the success of some e-health projects. Khraiwesh (2014) found that quality
assurance increased the probability for success of software engineering projects by offering adequate level of confidence
that the end product will satisfy quality requirements.

c. QUALITY CONTROL AND SUCCESSFUL COMPLETION OF PROJECTS

Quiality control is another important step in quality management. Quality control entails inspecting and analyzing project
outputs so as to determine whether these outputs meet pre-established standards (Goswami, 2015). Where it is found that
the outputs fall short of the required standard, the quality control officer is expected to initiate corrective measures. In the
construction setting, corrective measures may entail reworking some parts of the building. Unlike quality assurance that
focuses on preventing defects, the goal of quality control is to identify and correct defect. It is a reactive approach of
managing quality. However, it is a necessary step in quality management since it may not be possible for the project team to
achieve 100% defect prevention.

In their study, Githenya and Ngugi (2014) found that there was a significant relationship between project control
measures and successful implementation of housing projects. The regression model showed that a unit increase in project
control measures leads to 0.766 increase in the probability for successful implementation of projects. The authors
recommended that project managers should focus on developing adequate control measures over every aspects of the

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 18



Laura Atamba Kwasira, Damaris G. Wambugu, and Daniel M. Wanyoike

project including quality. Wambugu (2013) found that the supply of quality materials was a critical determinant for successful
completion of rural electrification projects. It was revealed that unreliable supply of materials cause project delays and
dampened the moral of workers resulting in low productivity.

d. QUALITY IMPROVEMENT AND SUCCESSFUL COMPLETION OF PROJECTS

Quality improvement is also an important element in the quality management process. It entails taking deliberate actions
aimed at raising the standards of quality (Huemann, 2004). Quality improvement is a popular concept in routine
manufacturing and service activities. However, the concept is not so common in the project management setup because
most practitioners view projects as independent and temporary undertaking. This perception is misleading especially in the
context of construction project where contractors are involved in the implementation of multiple projects (Harnadez &
Aspinwall, 2008). In such settings, quality lessons and improvement learnt in one project can be transferred to subsequent
projects.

In different study, Pestana, Alves, and Barbosa (2014) demonstrated that it is possible to apply Lean methodology to
identify and eliminate quality gaps in construction projects. The authors utilized the action research design where the used
the Lean methodology to map deficiencies in the administrative processes of two construction psrojects. This processes
enabled the teams managing the two projects to plan improvement efforts. Taner (2013) also provided evidence that shows
successful application of Six Sigma in large-scale construction projects in Turkey. The study several factors were key to the
successful application of Six Sigma including leadership and commitment of top management, linking quality initiatives to
customers, and linking quality initiatives to suppliers.

e. SUCCESSFUL COMPLETION OF BUILDING CONSTRUCTION PROJECTS

The term project success is quite ambiguous. The point at which a construction project can be considered to have been
completed successfully is not clearly defined. In most cases, the success of project is evaluated from the perspective of the
project management triangle (Kylindri, Blanas, Henriksen, & Stoyan, 2012). This model suggested that a project is successful
when it is completed on time, within budget estimates, and meets all predetermined specifications. However, the concept of
project success has been enriched and expanded beyond the three project constraints. Prabhakar (2008) recommended the
inclusion of stakeholder satisfaction as an additional measure of project success. He noted that a project may be completed
on time, within budget, and meet all pre-established requirements, but fail to meet the expectations of key stakeholders
such as the customer.

Stakeholders’ satisfaction can be an important measure of project success in the building construction industry. Due to its
technical nature, key stakeholders may not be able to articulate their expectations and preferences at the beginning of the
projects. Therefore, projects managers have the responsibility of ensuring that key stakeholders are involved at every step of
the project so as they can clarify their expectation on continual basis. Chan (2001) argues that a building project cannot be
considered successful if the end product does not meet health and safety standards. When accidents occur, they expose the
contractor and client to legal actions and financial loss.

In their study, Shenhar, Levy, and Dvir (1997) proposed four dimensions for measuring project success: project efficiency,
impact on customer, business success, and preparing for the future. Project efficiency is concerned with short term measures
such as projects being completed on time and within specified budgets. Impact on customer assess whether the project has
deliver expected benefits to customers. This dimension measures the outcomes of the projects rather than the output
(Kylindri et al., 2012). The business success dimension assesses the impact of the project on the business/ contractor in terms
of profitability and market share. This dimension can only be measured after one or two years. The final dimension examines
the long-term impact of the project such as improving the organization technological infrastructure and organizational
learning. This dimension can only be assessed three to five years after project completion.

2.2 RESEARCH GAPS

There is a wide body of literature exploring quality management practices in construction projects. Most of these studies
have highlighted quality management processes in projects and recommended best practices. Very few studies have linked
these quality planning components with project success. In addition, a majority of the studies exploring quality management
practices in the construction industry have been conducted outside the country. The findings may not be applicable in the
Kenya context due to political, economic, social, and technological factors that usually unique in each country. There is gap in
knowledge regarding the quality management practices in Kenya building constructing industry and how these practices are
linked to successful completion of projects. The study was seeking to address this gap in knowledge by exploring quality
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planning, control, assurance, and improvement practices on housing construction projects and how they influence the
successful completion of project.

3 RESEARCH METHODOLOGY

The study utilized the descriptive survey design where a sample of 107 building contractors was selected from the target
population of 335 National Construction Authority registered building contractors in Nakuru town using the proportionate
stratified sampling method. Data was collected from the selected companies using structured questionnaires, and analyzed
using both descriptive and inferential techniques.

4 RESEARCH FINDINGS

In this study, the inferential analysis focused on evaluating the relationship between the various quality management
practices and successful completion of building construction project in Nakuru town. The multiple linear regression technique
was used with the following model being tested:

Y =+ BiXy + BoXo + BaXat BuXs + g,

Where Y represents successful completion of building construction projects; X;=quality planning practices; X,= quality
assurance practices; X3= quality control practices, X,= quality improvement practices, and € = Error term. Table 4.10 present a
summary of the model. As the table shows, the adjusted r-square is 0.853, which indicates that the model explain 85.3% of
changes in project completion success.

Table 1: Model

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .927° .860 .853 42528
a. Predictors: (Constant), Quality Improvement, Quality Assurance, Quality Control, Quality Planning

According to Toole (2013), a model that yield an R square of above 0.25 is considered to be of good fit in social science
research. Table 2 present the analysis of variance (ANOVA) of the model. The ANOVA test examines the significance of the
relationship between the independent variable and the dependent variable by comparing the predicting power of the model
with that of an intercept only model (Faraway, 2002). As the Table shows, the ANOVA test yielded a P-value of 0.00, which
suggest the existence of a statistically significant relationship between project completion success, and the four quality
management practices (quality planning, quality assurance, quality control, and quality improvement practices).

Table 2: ANOVA for Model |

Model Sum of Squares Df Mean Square F Sig.
Regression 82.325 4 20.581 113.792 .000°
1 Residual 13.384 74 181
Total 95.709 78

a. Dependent Variable: Project Completion Success
b. Predictors: (Constant), Quality Improvement, Quality Assurance, Quality Control, Quality Planning

Table 3: Regression Coefficients

Model Unstandardized Coefficients Standardized Coefficients t Sig.
B Std. Error Beta

(Constant) .375 .091 4.121 .001

Quiality Planning .252 116 .235 2.163 .034

1 Quiality Assurance 310 112 291 2.768 .027

Quality Control 377 .086 .354 4.361 .000

Quality Improvement .366 .075 .399 4.877 .000

a. Dependent Variable: Successful Project Completion
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The table 3 above yielded a P-value that is less than 0.05, and therefore, suggests that there is a statistically significant
relationship between quality management practices and successful completion of building construction projects in Nakuru
town at the 0.05 level of significance.

ESTIMATED REGRESSION EQUATION

Based on the Beta coefficients in Table 3, the estimated regression equation was:

Successful Completion of Projects (Y) = 0.375 + 0.252X; + 0.310X, + 0.377X; + 0.366X, The equation shows that quality
control practices have the most significant influence of successful completion of projects. The beta coefficient of 0.377
implies that, holding other factors constant, increasing quality control efforts by 1 unit would increase level of project
completion success by 0.377 units. Quality planning practices have the least influence on successful completion of projects as
the beta coefficient suggests that improving quality planning practices by 1 unit would increase level of project completion
success by 0.252.

5 CONCLUSION AND RECOMMENDATIONS

Research findings have led to the conclusion that quality management practices have a significant influence on the
successful completion of building construction projects. The study has established that all the four components of quality
management (quality planning, assurance, control, and improvement) have a statistically significant and positive relationship
with successful completion of building construction projects in Nakuru town.

The study has established that quality management practices have a significant influence on successful completion of
projects. Consequently, building construction companies should enhance their quality management practices in order to
increase their rate of project completion success. The firms should particularly invest in quality improvement activities since
quality improvement was found to have the most significant influence of project success.

At the policy level, stakeholders should introduce quality management course in the training curriculums of key staff in
the construction industry such as engineers and project manager in order to improve the implementation of construction
projects. Training courses should incorporate all the four components of quality management (quality planning, assurance,
control, and improvement). Regulatory bodies in the building construction field should also enhance the monitoring activities
so as to ensure all contractors adhere to quality standards.

Future study should examine the quality implication of this informal construction system. Lastly, the current study was
only able to establish whether a significant relationship exist between quality management practices and the successful
completion of projects, as well as, the direction of this relationship due to its quantitative nature. A qualitative study is
needed to explain why this relationship exists.
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ABSTRACT: In this reflexion, we want to manage the transmission channels of images (increase, multiply, limit or decrease the
access path or transmission), describe possible methods of transmission and access to the image in order to have an idea
about the amount of frames to send per second to maximize the information of highway during a projection in a video
surveillance; especially when several stations negotiate live image at the same time. We tempted to outline the procedure of
optimization of bandwidth. Multicast, multiple streams and video compression are three innovative methods that we have
offered to users in order to optimize bandwidth management in the application of video surveillance. With software of video
management of his choice, the user can maximize the function of his camera installations, to further profit a reduction of
bandwidth requirements.

KEYWORDS: Optimisation, bandwidrh, projection, videosurveillance.

RESUME: Dans cette réflexion, nous voulons gérer les canaux de transmission d’images (augmenter, multiplier, limiter ou
diminuer le chemin d’acces ou de transmission), décrire les méthodes possibles de transmission et d’accés a I'image afin
d’avoir l'idée sur la quantité de trames a envoyer par seconde pour maximiser l'autoroute de lI'information lors d’une
projection en vidéosurveillance ; surtout lorsque plusieurs stations sollicitent I'image en direct et au méme moment. Nous
avons tenté de schématiser la procédure d’optimisation de la bande passante. La multidiffusion, les flux multiples et la
compression vidéo sont trois méthodes novatrices que nous avons offertes aux utilisateurs pour optimiser la gestion de la
bande passante dans les applications de vidéosurveillance. Avec un logiciel de gestion vidéo de son choix, I'utilisateur peut
ainsi maximiser les fonctions de ses installations caméra, pour profiter d'avantages une réduction des exigences de bande
passante.

MoTs-CLEFS: Optimisation, Bande passante, projection, Vidéosurveillance.

1 INTRODUCTION

Considérant le poids d’'images qui sont transmises en ligne par seconde dans le monde de télécommunication, nous
avons été curieux de savoir s’il n’y aurait pas un moyen d’optimiser le chemin de transmission de ces images pour le gain de
I'opérateur (émetteur et le récepteur). C’'est ainsi que nous voulons expérimenter la technologie de la vidéosurveillance IP,
de par son importance de gérer efficacement la maniere dont les flux vidéo sont transmis sur le réseau afin de ne pas
surcharger la bande passante disponible. Méme si les infrastructures technologiques informatiques sont congues pour traiter
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tous les types de données, les applications qui génerent le trafic sur le réseau IP doivent étre adéquates a |'utilisation efficace
. 1
des ressources réseau en place™.

A cette fin, nous voulons schématiser, certains mécanismes et fonctions utilisés comme mode de transmission d’images
en vidéosurveillance IP pour permettre I'optimisation de la bande passante et des ressources réseau. Au cours de cette
recherche, nous allons illustrés trois méthodes de transmissions qui sont :

¢ La méthode de Multidiffusion
¢ La méthode de Gestion de flux multiples
¢ La méthode de Compression vidéo

En fin nous allons laisser une libre expérimentation aux utilisateurs pour se choisir chacun la méthode la plus adaptée a
son travail.

Partant de nos observations dans nos milieux de vie, nous avons constaté que nombreux utilisateurs et administrateur
réseau envoient les images en ligne sans n’en savoir aucune stratégie sur I'optimisation du chemin de transmission. A cela il
y a lieu de se poser la question suivante : Est-il raisonnable de négliger I'optimisation de la bande passante méme si la
capacité et la vitesse des réseaux s’averent considérables ?

Au regard des utilisateurs qui émettent les images sans en connaitre les méthodes de gestion de transit, il y a lieu
d’émettre I'hypothése selon laquelle, méme si la capacité et la vitesse des réseaux augmenteraient constamment et que les
colts connexes diminueraient, ce n'est pas une raison suffisante pour que les utilisateurs ignorent les investissements et
efforts supplémentaires nécessaires pour optimiser la gestion de la bande passante.

Si la quantité de données passant par le réseau augmente toujours, les investissements en optimisation de la bande
passante peuvent contribuer a une réduction du co(t global, surtout par rapport aux gains d'efficacité et aux ressources
maximisées. Par exemple, en vidéosurveillance, plusieurs utilisateurs finaux demandent des caméras avec une meilleure
résolution et qualité d'image, optant souvent pour des caméras haute définition et a mégapixels. Ces types de caméra
exigent beaucoup plus de bande passante que les caméras a définition standard’.

En outre, des nombreuses personnes a l'intérieur comme a I'extérieur d'une organisation demandent a avoir accés a des
flux vidéo connectés au réseau. Si une grande quantité d'utilisateurs tentent d'accéder a un flux vidéo spécifique
simultanément, |'utilisation efficace des ressources réseau peut étre nécessaire pour éviter la surcharge de la capacité et le
plantage de tout le réseau.

L’objectif poursuivi dans cette recherche, est de déterminer les méthodes auxquelles I'utilisateur doit s’appuyer pour
optimiser sa bande passante dans la transmission des images en ligne. Il est aussi question de démontrer que |'optimisation
de la bande passante sur le réseau n'est pas nécessairement associée a d'importantes dépenses en capital; il s'agit surtout de
mettre les bonnes méthodes en place et de tirer profit des capacités puissantes et uniques de ces méthodes, a partir des
fagons simples d'optimiser la gestion de la bande passante en vidéosurveillance IP.

A travers cette recherche, nous estimons faire comprendre aux utilisateurs, les processus normal de I'optimisation d’une
bande passante, des la phase de transmission jusqu’a la réception des trames. En plus, ce travail fournis des schémas
pratiques de la bonne optimisation de la bande passante en vidéosurveillance IP.

2 APPROCHE METHODOLOGIQUE

21 METHODES DE TRANSMISSION DE FLUX VIDEO COURANTES

Ces méthodes nous aideront a développer trois maniéres théoriques de transmettre des flux vidéo sur un réseau depuis
la source jusqu'a la destination. Il s’agit notamment de la méthode de la diffusion, la diffusion unique et la multidiffusion.

! http://www.axis.com. H.264
2 http://en.wikipedia.org/wiki/IGMP_snooping
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2.1.1 METHODE DE DIFFUSION

La méthode de diffusion est définie comme une communication d'une source unique vers I'ensemble des destinations
(CISCO ; IP multicast, 2002). En vidéosurveillance IP, la source est généralement la caméra IP et la destination représente la
station de surveillance du serveur d'enregistrement. Dans cette situation, la diffusion signifie que la caméra IP transmet le
flux vidéo a toutes les stations de surveillance et a tous les serveurs d'enregistrement, mais aussi a tous les dispositifs IP du
réseau, méme si seulement quelques destinations spécifiques ont demandé le flux. De maniére générale, cette méthode de
transmission n'est pas trés utilisée dans les applications de vidéosurveillance, mais elle est assez courante dans l'industrie de
la télédiffusion ou les signaux de télévision sont commutés au niveau des destinations (http://www.sourcesecurity.com).

2.1.2 METHODE DE DIFFUSION UNIQUE

La diffusion unique est définie comme communication d'une source unique vers une destination unique. Les
transmissions a diffusion unique exigent une connexion directe entre la source et la destination. Dans ce cas, la caméra
IP/source doit pouvoir accepter beaucoup de connexions simultanées lorsqu'un grand nombre de destinations veulent voir
ou enregistrer la méme vidéo en méme temps. En termes de flux vidéo dans une transmission a diffusion unique, la caméra
IP enverra autant de copies de la diffusion vidéo demandées par les destinations (GENETEC 2010). Dans le schéma 1 ci-
dessous, trois copies du méme flux vidéo sont envoyées sur le réseau; une copie pour chacune des trois (stations)
destinations demandant le flux. Si chaque flux vidéo est de 4 Mbit/s, cette transmission produira 12 Mbit/s (3 x 4 Mbit/s) de
données sur plusieurs segments de réseau.

3xdMB/S

— Q 0 Stationl
\ \

CameralP Q — Q =" StationZ2
Fluxvideo iten
o : |
- - E Station3

Schémal : Transmission de signal d’image en diffusion unique

Dans le schéma ci-haut, la caméra IP envoie un flux unique de 4Mb/s mais qui est scindé en trois afin de servir trois
stations sollicitant. C’est ainsi que beaucoup de destinations connectées en diffusion unique a une source vidéo peuvent
donc entrainer un trafic élevé sur le réseau. Autrement dit, si nous prenons comme exemple un grand systeme dans lequel
300 destinations demandent le méme flux vidéo, nous aurions 1200 Mbit/s (300 x 4 Mbit/s) de données voyageant sur le
réseau, ce qui est impossible a gérer. Méme si cette méthode de transmission est trés utilisée sur Internet ou la plupart des
routeurs ne permettent pas la multidiffusion, dans un réseau local d'entreprise, la transmission par diffusion unique n'est pas
nécessairement la meilleure méthode puisqu'elle peut faire surcharger rapidement la bande passante requise pour visualiser
et enregistrer les flux vidéo.

2.1.3 LA METHODE DE MULTIDIFFUSION

En transmission multidiffusion, il n'y a aucune connexion directe entre la source et les destinations. La caméra IP se
connecte au flux vidéo en se joignant a un groupe multidiffusion, ce qui signifie en fait qu'elle se connecte a I'adresse IP de
multidiffusion du flux vidéo. La caméra IP envoie donc une seule copie du flux vidéo a son adresse IP désignée et la
destination se connecte simplement au flux disponible sur le réseau sans surcharger la source. Autrement dit, les
destinations partagent le méme flux vidéo. Dans le schéma 2 ci-dessous, les trois stations (destinations) qui demandent le
flux vidéo ont le méme impact sur le réseau qu'une destination unique demandant le flux en diffusion unique et il n'y a pas
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plus de 4 Mbit/s qui voyagent sur chacun des segments du réseau. Méme si 300 destinations demandaient ce flux vidéo, la
méme quantité de données voyagerait sur le réseau (http://Wikipedia, Multicast).

4ME/S

- Station 1

Caméra IP
Flux Vidéo

Station 3

Schéma 2 : Transmission des flux vidéo en multidiffusion

Il est évident que I'utilisation de transmissions multidiffusion dans une application de vidéosurveillance IP peut permettre
d'économiser beaucoup de bande passante, surtout dans les déploiements a grande échelle ou la quantité de destinations
peut croitre trés rapidement.

¢ Transmissions multiples dans un seul systeme

Comme certains segments d'un réseau ne permettent pas nécessairement les multidiffusions, il y a lieu de coupler les
deux premieres méthodes dans un systéme de gestion vidéo qui doit prendre en charge des méthodes de transmissions
multiples et une gestion interne des diffusions unique, parce que les réseaux sont complexes et les sources vidéo IP
n'utilisent pas toutes la méme méthode de transmission (http://en.wikipedia.org/wiki/Multicast). Par exemple, dans un
systeme de surveillance vidéo, certaines caméras IP peuvent étre situées sur le réseau local de I'entreprise tandis que
d'autres peuvent étre montées a I'extérieur ol elles transmettent des données sur un réseau sans fil qui ne prend pas la
multidiffusion en charge. De plus, dans ce méme systeme de vidéosurveillance, méme si la plupart des stations de
surveillance sont situées dans le réseau local de I'entreprise avec multidiffusion, certaines d'entre elles peuvent se connecter
au systéeme par Internet, tel qu'illustré dans le schéma 3 ci-dessous.

ot
", ﬁ

Wireless
Camera

BN
OO0 e

000
000

Remate
Workstation

Wireless
Router

Schéma 3 : Transmission multiples dans un seul systéme (Multidiffusion couplée a la Diffusion Unique)
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Dans ce cas, un systeme de gestion vidéo intelligent peut gérer les enregistrements de caméras a diffusion unique et a
multidiffusion, transformer les caméras a diffusion unique en caméras a multidiffusion pour assurer une utilisation efficace
de la bande passante pour les utilisateurs locaux, et fournir un flux a diffusion unique aux clients a distance, tout en utilisant
un seul serveur.

Le serveur, tenant lieu de mandataire, est un autre composant trés important pour la gestion efficace du trafic vidéo sur
le réseau. L'idéal est que ce serveur détecte automatiquement le type de connexion de la caméra ou du client de
visionnement. De cette maniere, si un utilisateur se connecte quelquefois depuis le réseau local de I'entreprise et d'autres
fois depuis chez lui, ol la transmission vidéo multidiffusion n'est pas disponible, le serveur de gestion vidéo pourra détecter
le lieu de connexion et fournir automatiquement au client de visionnement le meilleur type de flux.

De plus, la capacité de transformer une caméra a diffusion unique seulement en caméra a multidiffusion est une autre
fonction importante du systeme de gestion vidéo. Cette fonction est importante non seulement pour les caméras qui
envoient des flux sur des liaisons sans fil, mais aussi pour les caméras MJPEG. Cela est généralement effectué par le serveur
de gestion vidéo capable de recevoir le flux vidéo a diffusion unique de la caméra et de créer un flux multidiffusion pour les
clients.

2.2 GESTION DES FORMATS DE COMPRESSION VIDEO POUR UNE CHARGE DU RESEAU OPTIMALE

Le dernier point a aborder a propos de la gestion de la bande passante est la capacité d'un systéme de gestion vidéo a
prendre en charge les divers formats de compression offerts par les sources vidéo IP. Les formats de compression vidéo les
plus fréquents en vidéosurveillance sont les formats H.264, MPEG-4, MJPEG, MPEG-2, Wavelet et JPEG2000. Chacun de ces
formats de compression a ses propres avantages et inconvénients (http://www.sourcesecurity.com). La décision de choisir
un format de compression plutdt qu'un autre est basée sur plusieurs facteurs, tels que :

e Lalatence

¢ Laqualité de I'image.

¢ Les exigences de stockage.

* Le nombre de caméras.

e |'utilisation de bande passante.

Le MPEG-4 et son successeur, le H.264, sont les formats de compression les plus efficaces sur le marché en terme
d'utilisation de la bande passante. Ces formats de compression sont généralement le meilleur choix pour économiser la
bande passante et |'espace de stockage sans affecter la qualité vidéo, contrairement au MJPEG qui peut offrir une grande
qualité d'image mais qui utilise beaucoup de bande passante. Le MJPEG peut tout de méme étre un bon format de
compression surtout s'il est utilisé a un débit binaire faible sur des liaisons lentes parce que chaque image est indépendante.
Donc, contrairement au H.264 et au MPEG-4, si une image en MJPEG est perdue, c'est une seule image qui sera perdue
plutot qu'une séquence compleéte d'images.

Cependant, si nous regardons le schéma ci-dessous, avec le méme niveau de qualité vidéo, nous pouvons clairement voir
la différence entre différents formats de compression (H.264, MPEG-4 et MJPEG). Puisque le H.264 utilise environ six fois
moins de bande passante que le MJPEG, le H.264 est assurément le meilleur choix pour |'optimisation du stockage et de la
bande passante.

Comme la vidéosurveillance IP évolue de la méme maniere que la télédiffusion avec la télévision a haute définition, les
sources vidéo IP offrent aussi des résolutions plus élevées avec des caméras a mégapixels a haut débit réseau; le H.264
deviendra donc fort probablement le format de compression standard dans l'industrie a cause de sa faible utilisation de la
bande passante. C'est pourquoi il est important de rechercher un logiciel de gestion vidéo évolutif capable de prendre en
charge les technologies évoluées d'aujourd'hui et de demain.
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Schéma 4 : comparaison de différents formats de compression (http://www.axis.com)

2.2.1 LOGICIEL DE GESTION VIDEO

La multidiffusion, la gestion de flux multiples et la compression vidéo sont trois des nombreuses méthodes pour optimiser
['utilisation de la bande passante dans les applications de vidéosurveillance IP. Les périphériques ou sources vidéo IP
deviennent de plus en plus intelligents et offrent des fonctions jadis seulement offertes au niveau de téte par la plate-forme
de vidéosurveillance. Par exemple, certaines sources vidéo IP sont capables d'effectuer des analyses vidéo directement a
partir du périphérique et de transmettre la vidéo seulement en cas d'alarme. Encore mieux, certaines sources vidéo IP
peuvent stocker la vidéo directement sur le périphérique et agir comme mini unités d'enregistrement.

Néanmoins, toutes ces fonctions intelligentes doivent absolument étre produites par la plateforme de vidéosurveillance
pour que les utilisateurs puissent profiter pleinement de tous les avantages connexes. Avec un logiciel de gestion vidéo
puissant et novateur, les utilisateurs pourront profiter pleinement des derniéres avancées technologiques, ce qui contribuera
directement a une réduction des exigences de bande passante, a une optimisation des ressources réseau et a une diminution
des besoins de stockage. Enfin, un logiciel de gestion vidéo avancé aidera les utilisateurs a économiser des sommes
significatives et leur permettra de conserver I'évolutivité de leurs investissements a mesure que de nouvelles technologies
émergent (Tanenbaum, Andrew S. 2003)

3 RESULTATS ET DISCUSSION
3.1  GAIN DES TRANSMISSIONS EN MULTIDIFFUSION

Aprés les expérimentations ci-hautes démontrées, nous remarquons que la multidiffusion est une méthode
d'amélioration de la gestion de la bande passante relativement simple. Cependant, elle doit étre soutenue par trois
composants suivants :

¢ Routeurs et commutateurs a multidiffusion.
¢ Sources de vidéos IP prenant en charge la transmission multidiffusion.
e Systéme vidéo secondaire prenant en charge la gestion multidiffusion.

En termes de réseau, un commutateur a multidiffusion peut aussi étre appelé commutateur prenant en charge la
surveillance IGMP ou la surveillance et les requétes IGMP. La surveillance IGMP est une fonctionnalité qui est généralement
prise en charge par un commutateur de couche 2.
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Les requétes IGMP peuvent étre gérées par le commutateur de couche 2 ou par un routeur multidiffusion. Cet
équipement est le composant principal pour construire un réseau multidiffusion. Un commutateur prenant en charge la
surveillance IGMP veille a ce que le flux multidiffusion soit seulement envoyé aux destinations qui I'ont demandé et pas aux
autres destinations. En envoyant des messages tels que “IGMP join” ou “IGMP leave” sur le réseau, les destinations regoivent
ou non un flux multidiffusion. Pour assurer le bon fonctionnement de la surveillance IGMP, au moins un demandeur IGMP
doit étre exécuté sur le réseau. Le demandeur IGMP assure des transmissions adéquates au moyen des connexions
multidiffusion.

Sans ces composants, le trafic multidiffusion n'est pas géré adéquatement sur le réseau, causant un trafic indésirable. Un
commutateur sans multidiffusion interpréte les paquets multidiffusion comme des paquets inconnus et les transmet a toutes
les destinations. Généralement, les départements de Technique Informatique (IT) sont chargés de mettre en place un réseau
multidiffusion et de s'assurer qu'il a été correctement configuré.

En termes de sources vidéo IP, la plupart des caméras et codeurs IP sur le marché prennent en charge la multidiffusion.
Les sources vidéo IP en MJPEG sont des exceptions puisque les flux de ces types de sources sont pratiquement seulement
transférés en diffusion unique. Cette restriction n'est pas due au format de compression, mais provient plutot de la
compression MJPEG qui est généralement couplée au protocole HTTP lors de la transmission du flux, ce qui permet d'obtenir
un flux a diffusion unique seulement. Cependant, comme le protocole RTSP de contréle du flux est en train de s'imposer, cela
changera bient6t et les sources vidéo IP en MJPEG pourront étre transférées en multidiffusion.

Actuellement, la présence d'un réseau multidiffusion et d'un flux d'unités vidéo multidiffusion n'est pas encore
suffisamment efficace pour gérer adéquatement le trafic multidiffusion sur un réseau.

Le systeme de gestion vidéo utilisé doit aussi gérer adéquatement le trafic multidiffusion. D’ou il faut un logiciel de
gestion multidiffusion capable de fournir a I'application client de visionnement et au serveur d'enregistrement la capacité de
rejoindre le groupe multidiffusion sur le réseau. Ce logiciel est une exigence minimale pour un tel systeme des transmissions
de flux vidéo multidiffusion.

3.2 LOGICIEL DE VIDEOSURVEILLANCE INTELLIGENT

Le logiciel de vidéosurveillance doit étre beaucoup plus intelligent pour offrir un bon controle du trafic multidiffusion et
doit donc pouvoir effectuer les taches suivantes :

e Gérer des méthodes de transmissions multiples dans le méme systeéme.
e Offrir un service mandataire pour transformer le trafic a diffusion unique en trafic multidiffusion et vice versa.
¢ Pouvoir détecter automatiquement les capacités du réseau.

33 MAXIMISATION DES CAPACITES DE GESTION DE FLUX MULTIPLES

En vidéosurveillance IP, la gestion de flux multiples est définie comme la capacité d'une source vidéo IP a produire
plusieurs flux vidéo de la méme caméra en différentes qualités vidéo. Le logiciel de gestion vidéo doit aussi pouvoir contréler
ces flux.

4 CONCLUSION

Notre étude a été centrée sur loptimisation de gestion de la bande passante dans une projection. Cas de la
vidéosurveillance. Comme vous |'avez lu dans les pages précédentes, un logiciel de gestion vidéo intelligent est nécessaire
pour prendre en charge les diverses méthodes a votre portée, qui contribuent a I'optimisation de la bande passante dans
une application de vidéosurveillance. Un tel logiciel vous aidera a tirer profit de fonctions spécifiques telles que la
multidiffusion, la gestion de flux multiples et la compression vidéo afin d'optimiser les ressources réseau, de réduire les
exigences de stockage et, finalement, de réduire le co(t global.

C'est pourquoi, il est important de prendre le temps de vérifier que votre logiciel de gestion vidéo est adéquat pour
vraiment optimiser votre gestion de la bande passante.

Notre recherche a montré que la multidiffusion est une méthode d'amélioration de la gestion de la bande passante
relativement simple. Cependant, elle doit étre soutenue par les trois composants a ne pas oublier.
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* Routeurs et commutateurs a multidiffusion.
e Sources de vidéos IP prenant en charge la transmission multidiffusion.
e Systéme vidéo secondaire prenant en charge la gestion multidiffusion.

Vu les résultats de notre expérimentation, dans le schéma 2, les trois destinations qui demandent le flux vidéo ont le
méme impact sur le réseau qu'une destination unique demandant le flux en diffusion unique et il n'y a pas plus de 4 Mbit/s
qui voyagent sur chacun des segments du réseau. Méme si 300 destinations demandaient ce flux vidéo, la méme quantité de
données (4Mbits) voyagerait sur le réseau.

C’est ainsi que notre question de départ selon laquelle, est-il nécessaires de négliger I'optimisation de la bande passante
méme si la capacité et la vitesse des réseaux augmentent ?” a été vérifiée en confirmant que :méme si la capacité et la
vitesse des réseaux augmentent constamment et que les co(its connexes diminuent, ce n'est pas une raison suffisante pour
que les utilisateurs ignorent les investissements et efforts supplémentaires nécessaires pour optimiser la gestion de la bande
passante et puisque la quantité de données passant par le réseau augmente toujours les investissements en optimisation de
la bande passante peuvent contribuer a une réduction du co(t global de connexion, surtout par rapport aux gains d'efficacité
et aux ressources maximisées.

REMERCIEMENTS

Avant tout, gloire a Dieu Tout Puissant qui nous a guidé tout au long de notre recherche ; grace a tes bénédictions, nous
avons franchi toutes les difficultés de notre parcours et nous avons mené ces recherches en toute sagesse divine sans
laquelle toute réflexion est impossible.

Nos remerciements s’adressent a tout le personnel de I'ISP/IDJWI, pour leur encadrement scientifique et leur
collaboration tout au long de nos recherches.

Nous remercions aussi toutes les autorités de I'ISP/BUKAVU et celles du Centre de Recherche Universitaire du Kivu
(CERUKI) pour le cadre offert aux chercheurs dans le souci de la promotion scientifique.

Notre reconnaissance s’adresse aussi a ma famille Biologique, famille Edouard MINANI qui ne cesse de nous soutenir
moralement et matériellement dans toutes les circonstances de la vie ainsi qu’a mon collegue KASHINZWE MWIRA Marcellin
pour la traduction du résumé de cet article en anglais.

A tous nos proches, ami(e)s et connaissances, sentez-vous fiers et concernés par ce travail. A tous, nous disons merci.
REFERENCES

[1] Axis Communications. White Paper - An Explanation of Video Compression Techniques.
[Online] Available: http://www.axis.com/files/whitepaper/wp_videocompression_33085_en_0809 lo.pdf (15 Mars
2016)

[2] Axis Communications. White Paper - H.264 Video Compression Standard.
[Online] Available: http://www.axis.com/files/whitepaper/wp_videocompression_33085_en_0809_lo.pdf (20 Janvier
2015)

[3] CISCO. White Paper - Overview of IP Multicast.
[Online] Available: http://www.cisco.com/en/US/tech/tk828/technologies_white_paper09186a0080092942.shtml (20
février 2016)

[4] GENETEC (2010), gestion de la bande passante en vidéosurveillance.

[5] Sony Professional Solutions Europe. Video Compression Technology - H.264 Explained.
[Online] Available: http://www.sourcesecurity.com/news/articles/co-3289-ga.2806.html (05 Avril 2016)

[6] TANENBAUM, ANDREW S. (2003). Computer Networks, 4e Edition. New Jersey: Pearson Education Ltd.

[71 Wikipédia. IGMP Snooping. [Online] Available: http://en.wikipedia.org/wiki/IGMP_snooping (15 mars 2015)

[8] Wikipédia. Multicast. [Online] Available: http://en.wikipedia.org/wiki/Multicast (15 mars 2016)

[9] Wikipédia. Streaming Media. [Online] Available: http://en.wikipedia.org/wiki/Streaming_media (15 mars 2015)

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 30



International Journal of Innovation and Scientific Research
ISSN 2351-8014 Vol. 27 No. 1 Oct. 2016, pp. 31-38

© 2015 Innovative Space of Scientific Research Journals
http://www.ijisr.issr-journals.org/

Facteurs d’engament entrepreneurial des étudiants de I’Université de Lomé

Paboussoum PARI, Pazamabadi KAZIMNA, and Faoziath ADJITA

Psychologues du travail et des organisations, INSE/UL, B.P. 1515, Lomé, Togo

Copyright © 2016 ISSR Journals. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT: Ensuring professional insertion of graduates remains a great challenge for every government. Everywhere, we
witness nowadays the promotion of a new concept, the one of entrepreneurship. In Togo whether through awareness,
prospectus or mass media, people are invited to turn towards the entrepreneurship like students as well.

This research is aimed at identifying the UL students’ motives to turn to private venture.

To achieve this goal a questionnaire has been elaborated and administered to a 308 — student sample.

The processing of data collected allowed to consider and validate eight (8) factors or dimensions which push students to turn
towards the entrepreneurship; which complies with the hypothesis put forward.

KEYWORDS: entrepreneurship, entrepreneur, commitment to entrepreneurship.

RESUME: Assurer I'insertion professionnelle des dipldmés est un grand défi pour les gouvernements. Partout ailleurs, 'on
assiste ces derniers temps a la promotion d’un nouveau concept, celui de I'entrepreneuriat. Au Togo, que ce soit a travers les
sensibilisations, les prospectus, les mass-médias, I'on invite la population a se tourner vers I'entrepreneuriat. Ainsi, de plus en
plus, bon nombre de personnes s’orientent vers l'initiative privée a l'instar des étudiants. La présente recherche s’est
donnée pour objectif d’identifier les moteurs motivationnels de I'engagement des étudiants de I'Université de Lomé a
I’entrepreneuriat.

Pour atteindre cet objectif un questionnaire a été élaboré et administré a un échantillon de 308 étudiants.

Le traitement des données collectées a permis d’extraire et valider huit (8) facteurs ou dimensions qui motivent les étudiants
a faire de I'entrepreneuriat ; ce qui va dans le sens de I’hypothése émise.

MoTs-CLEFS: Entrepreneuriat, entrepreneur, engagement entrepreneurial.

1 INTRODUCTION

L'avénement de I'entrepreneuriat a été d’une remarquable importance dans le monde entier. Il est I'une des orientations
stratégiques des politiques gouvernementales en matiere d’emploi.

Durant ces dernieres années, plusieurs pays se sont tournés vers la recherche des facons de promouvoir et faciliter une
dynamique entrepreneuriale. L'augmentation des niveaux et des taux d’activités entrepreneuriales nécessite des
entrepreneurs, hommes ou femmes de décisions pour créer et développer leurs entreprises (Mezghani, Belhaj, Affes,
Aloulou, Ayadi, Bellaj, Choukir, Mseddi, 2008).

Pour plusieurs auteurs, I'environnement politico-économique, la culture nationale, le contexte familial, les réseaux
sociaux et la personnalité sont autant de facteurs qui affectent la probabilité dans I'acte entrepreneurial (Rauch & Frese,
2000). Des auteurs comme Tocqueville (1961) et Hagen (1962) notent que certains facteurs institutionnels et socioculturels
sont aussi sources d’influences du comportement entrepreneurial des jeunes.
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Parallelement, la réussite dans les formations universitaires nécessite de la part des apprenants, d’aujourd’hui, de plus en
plus de ressources parmi lesquelles le facteur financier constitue I'élément de poids. Ainsi, bon nombre d’étudiants se
lancent dans l'initiative privée pouvant les aider a financer leurs études.

Bien que la question de I'entrepreneuriat en milieu universitaire togolais soit d’actualité et soutenue par un large tapage
médiatique, elle reste, a part la publication de Pari (2014), peu abordée par les études scientifiques chez les étudiants
togolais.

Ainsi, la présente recherche a donc pour objectif d’identifier les facteurs d’engagement des étudiants togolais dans
I’entrepreneuriat.

La question fondamentale que I'on se pose est de savoir quels sont les facteurs qui stimulent les étudiants a s’engager
dans des activités entrepreneuriales ? La réponse provisoire qui émerge est que I’'engagement entrepreneurial serait en lien
avec une conjonction de facteurs, en I'occurrence les facteurs psychosociaux, économiques et environnementaux.

2  CADRE THEORIQUE

Plusieurs chercheurs se sont intéressés a la question de I’entrepreneuriat et ont élaboré des modéles explicatifs pouvant
permettre de cerner le processus de sa mise en ceuvre.

Ainsi, Shapero et Sokol (1982) expliquent I'acte entrepreneurial par plusieurs catégories de facteurs qui induisent des
changements considérables dans la vie d’une personne. Il s’agit notamment des perceptions de désirabilité et de faisabilité.

Ce modele proposé par Shapero et Sokol est un modele implicite concernant I'intention de créer une entreprise. Mais,
c’est Krueger (1993), un disciple Shapero, qui, par ses investigations, a pu modéliser I'événement entrepreneurial en
intégrant le concept d’intention. Selon ce modéle, les créateurs d’entreprises doivent percevoir d’abord I'action de créer
comme « crédible » et ensuite étre motivé a se lancer véritablement.

Pour sa part, Ajzen (1991), accorde une place centrale a I'intention de I'individu dans la genése du comportement créatif.
Selon sa théorie, I'intention prédit le comportement a travers trois variables (attitude a I'égard du comportement visé, la
perception des normes sociales, le contréle pergu).

Dans cette perspective, Bandura (1997), par sa théorie de 'auto-efficacité, estime que la perception qu'a un individu de
ses capacités a exécuter une activité influence et détermine son mode de penser, son niveau de motivation et son
comportement. L'auteur affirme que les individus ont tendance a éviter les situations et les activités qu'ils pergoivent comme
menacgantes et s’engagent plutot a réaliser des activités pour lesquelles ils se sentent plus aptes a accomplir. L’auto-efficacité
est la croyance qu'’il est possible d’atteindre I'objectif fixé et visualisé.

De leur coté, Deci et Ryan (1985) estiment plutot que la motivation de I'individu a initier une activité entrepreneuriale a
pour source la volonté de satisfaire les besoins psychologiques ou d’ordre supérieurs. Cette approche qui s’inscrit sous le
chapeau de la théorie des besoins tente d’identifier les forces internes et externes qui poussent un individu a agir d’une
facon motivée. Pour ces auteurs, le processus motivationnel proviendrait des facteurs dispositionnels et contextuels qui
agiraient sur ces deux besoins. A travers le processus interactionnel, chaque individu, a des degrés différents, cherche a
satisfaire des besoins de compétences. Pour satisfaire ce besoin, I'individu interagit d’'une maniére efficace dans son
environnement afin d’accroitre ses capacités personnelles. Ainsi, pour Mec Clelland (1961), deux dimensions essentielles
seraient a |'origine du comportement d’entrepreneur. Il s’agit du besoin d’accomplissement et le besoin de puissance.

Plusieurs facteurs expliquent donc le comportement entrepreneurial. Les chercheurs depuis les années 60 s’intéressent a
la détermination et a la mise en évidence de ces facteurs. C’est aussi I'objectif de la présente étude.

3 COLLECTE ET TRAITEMENT DES DONNEES

La population cible de cette étude est constituée des étudiants de Licence et Master de I'université de Lomé exercant
déja, pour leur propre compte, une activité génératrice de revenus ou ayant l'intention d’entreprendre une activité
parallélement a leurs études.

La population d’étude est obtenue par la technique d’échantillonnage accidentel qui met I'accent sur la disponibilité et la
volonté des étudiants a participer a I'enquéte.

Ainsi, le questionnaire a été administré a un effectif de 308 étudiants, dont 64,9% d’étudiants et 35,1% d’étudiantes.
L’échantillon est majoritairement représenté par les étudiants de la Faculté des Sciences Economiques et de Gestion (FASEG)
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avec un pourcentage de 31,5 ; suivi respectivement de la Faculté des Lettres et Sciences Humaines (FLESH), 17,2% ; de
I'Institut National des Sciences de I'Education (INSE), 14% ; de la Faculté des Sciences (FDS), 10,7% ; de la Faculté de Droit
(FDD), 10% ; du Centre Informatique et de Calcul (CIC), 2,3% ; de I'Ecole Nationale Supérieure d'Ingénieurs (ENSI), 2,3% ; de
I'Ecole Supérieure de Secrétariat et de Direction (ESSD), 2,3%; de I'Ecole Supérieure des Techniques Biologiques et
Alimentaires (ESTBA), 1,9% ; de 'Ecole des Assistants Médicaux (EAM), 1,6% ; de I'Ecole Supérieure d'Agronomie (ESA), 1,6%.
Les établissements les moins représentés sont : I'Institut des Sciences de I'Information de la Communication et des Arts
(ISICA) et de I'Institut Universitaire de Technologie et de Gestion (IUT-GESTION) avec des pourcentages respectifs de 0,6 et de
1.

Les participants a I’enquéte sont jeunes : 5,84% ont moins de 20 ans, 81,50% ont un dge compris entre 20 et 25 ans et
12,66% ont un age compris entre 26 et 30 ans.

Pour la construction de I'instrument de mesure, le paradigme utilisé est celui de Churchill (1979), proposant la démarche
d’élaboration d’échelles. En effet, Churchill propose, dans le tableau ci-apres, la procédure de construction d’une échelle de
mesure des données.

Tableau 1 : La procédure de construction d’une échelle de mesure des données

Etapes Techniques recommandées

1. Spécifier le domaine du construit Revue de la littérature

2. Générer un échantillon d’items Revue de la littérature, expérience, enquéte
3. Collecte des données -

4. Purifier I'instrument de mesure Coefficient de fiabilité, Analyse factorielle

Procédure (exploratoire) proposé pour développer de meilleures mesures (Churchill, 1979)

En suivant ce plan, 12 étudiants des deux sexes régulierement inscrits a I'université ont été soumis a un entretien semi-
dirigé enregistré et retranscrits. L'analyse de contenu des entretiens a permis d’identifier les indicateurs de I'engagement a
I'entrepreneuriat et de construire un questionnaire qui a été ensuite soumis a l'appréciation de deux experts, psychologues
du Travail et des Organisations. A la suite de leur correction sur la base de la proximité sémantique, 9 dimensions de facteurs
ont été retenues dont chacune est composée d’items suivants :

. besoins financier (répondre au manque d’argent, mes allocations estudiantines me sont insuffisantes, financer mes
études, ma famille a une situation financiére défavorable, je me sens seul face a mes difficultés) ;

J besoin d’autonomie ou d’indépendance (me prendre en charge moi-méme, ne pas dépendre des autres, étre mon
propre patron) ;

J réalisation et développement de soi (apporter une solution a ce qui freine mon évolution, découvrir mes talents, avoir
d’autres expériences, dépasser mes camarades étudiants et autres amis dans les réalisations, accomplir mes autres
projets, pouvoir évoluer m’incombe beaucoup) ;

. précarité de 'emploi/ch6mage (éviter le chdmage, ne pas attendre I’état pour I'emploi, j'ai peur du chémage) ;

. nécessité d’aider autrui (avoir les moyens pour aider ma famille et mes amis, étre utile aux autres, je trouve nécessaire
d’aider autrui) ;

. I’envie de créer sa propre entreprise (I'entrepreneuriat est pour moi une passion, entreprendre quelque chose, initier
une activité) ;
. informations sur le travail a la fonction publique (je trouve que le travail est trop contraignant a la fonction publique, on

n’est pas libre quand on travaille dans le secteur public, je pense que le travail est stressant dans la fonction publique) ;
. Désir de diriger/leadership (conduire un groupe, diriger, devenir un guide pour les autres) ;
. Informations/sensibilisation a I’entrepreneuriat (la présence de la maison de I’entrepreneuriat me motive, j'ai une
parfaite information et connaissance de ce dont il s’agit (entrepreneuriat), j'ai découvert I'avantage de
I’entrepreneuriat grace aux sensibilisations diverses).

Ce travail préliminaire a conduit a la construction de I'instrument de mesure basé sur le modele de I’échelle Likert en 5
points qui part de 1 « pas du tout d’accord » a 5 « tout a fait d’accord ». L’échelle est, une fois encore, soumise aux
jugements des deux experts retenus. Leurs observations et remarques ont contribué a recadrer et améliorer la
compréhension de certains items.
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Un pré-test d’'une durée delO a 15minuntes a été effectué sur un effectif de 30 étudiants pour nous assurer de la
compréhension univoque des items.

Tableau2 : Coefficient alpha de Cronbach, indice KMO, test de sphéricité de Bartlett

Echelle IT3E
Coefficient alpha de Cronbach 0,741
Indice KMO 0,704
Test de sphéricité de Bartlett Khi2=1703,745 ; (ddl )=528

La cohérence de la fiabilité interne est acceptable.
4  RESULTATS

La collecte des informations a permis d’aboutir aux résultats suivants :

Tableau 3 : Les facteurs d’engagement entrepreneurial des étudiants

Dimensions Noms Nombre d’items Le coefficient alpha de Cronbach
F1 Besoin d’indépendance 5 0,649
F2 Besoin de domination 7 0,618
F3 Attente par rapport a I’entrepreneuriat 4 0,603
F4 Connaissance de I'entrepreneuriat 3 0,511
F5 Informations du travail a la fonction publique 2 0,500
F6 Conditions financiéres défavorables 2 0,591
F7 Optimisme 7 0,510
F8 Besoin de dépassement de soi 3 0,508

Ce tableau3 présente la consistance interne des huit dimensions de I’'engagement entrepreneurial auxquelles nous avons
abouti. Cette consistance interne est mesurée a I'aide du coefficient alpha de Cronbach. Elle varie de 0,500 a 0,649, ce qui
signifie que la consistance interne est satisfaisante pour chacune des dimensions (huit) de I'engagement entrepreneurial.

5 DISCUSSION

L'objectif de la présente étude est d’arriver a identifier les dimensions a travers lesquelles se traduit la variable
« engagement entrepreneurial ». Nous avons vérifié a I'aide du coefficient alpha de Cronbach la consistance entre des
différentes dimensions de I’engagement entrepreneurial. Elle varie de 0,500 a 0,649, ce qui signifie que la consistance
interne est satisfaisante pour chacune des dimensions de I'engagement entrepreneurial.

Les résultats auxquels nous sommes parvenus vont dans le méme sens que ceux de Chigunta (2001). Selon les résultats
de Chigunta ce sont les problémes socio-économiques qui suscitent chez les sujets le besoin de s’engager dans
I'entrepreneuriat. C'est un facteur qui a été identifié dans la présente étude.

Nos résultats vont également dans le méme sens que ceux de Kuratko, Hornsby et Naffzigger (1997) selon lesquels ce
sont les facteurs motivationnels a savoir, les récompenses extrinséques, I'autonomie/indépendance, les récompenses
intrinseques et la sécurité, le bien étre de la famille qui constituent les facteurs d’engagement entrepreneurial.

Les résultats obtenus corroborent aussi avec ceux de Pinfold (2001) ; Stevenson & Gumpert, (1985). Pour ces derniers, la
poursuite d’objectifs financiers explique les décisions d’engagement. De méme, Butter & Moore (1997) trouvent qu’il s’agit
de la recherche de I'accomplissement de soi d’une part et d’'un équilibre travail-famille (profit et croissance) d’autre part, qui
seraient a l'origine des ambitions entrepreneuriales. D’autres études encore comme ceux de Cooper, Woo & Dunkelberg
(1989) trouvent que la recherche de défi est un des facteurs incitatifs a la prise d’initiative.

Sur les dimensions « connaissance de soi », « besoin de dépassement », « optimisme », les étudiants estiment sans
différence aucune qu’elles contribuent a la prise de décision d’engagement. Ces résultats vont dans le méme sens que ceux
de Naffzigger, Hornsby & Kuratk (1994) selon lesquels les caractéristiques personnelles des individus parmi lesquelles on peut
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citer la connaissance de soi, 'optimisme et le besoin de dépassement sont des facteurs qui poussent les sujets a prendre la
décision d’entreprendre.

La présente étude a des faiblesses relatives a la population d’étude qui s’est limitée aux étudiants de I’Université de
Lomé. Il faudrait que d’autres études a caractere plus national soient entreprises pour confirmer les résultats de la présente
étude sur un espace un peu plus grand.

Toutefois, ce travail a eu le mérite d’identifier les facteurs d’engagement entrepreneurial aupres des étudiants de
I’'Université de Lomé.

6 CONCLUSION

L'avénement de I'entrepreneuriat a bouleversé |'attitude comportementale des étudiants. De nos jours, nombreux sont
les étudiants qui s’orientent et s’engagent dans I'entrepreneuriat. Ce constat a attiré notre attention sur les raisons qui
suscitent leur engagement.

La présente étude a mis en exergue huit dimensions ou facteurs de I'engagement entrepreneurial des étudiants de
I’'Université de Lomé. Il s’agit du besoin d’'indépendance, du besoin de domination, de connaissance de I'entrepreneuriat,
d’information sur le travail a la fonction publique, du besoin de dépassement de soi, d’optimisme, des conditions financieres
défavorables et d’attente par rapport a I’entrepreneuriat.
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ANNEXE
QUESTIONNAIRE

Dans le cadre d’une recherche sur I'entrepreneuriat en milieu universitaire nous sollicitons votre point de vu. Votre
participation a cette étude nous sera trés utile. Il n’y a pas de bonnes ni de mauvaises réponses. Veuillez répondre donc a ces
questions avec le plus de franchise possible. Le questionnaire est anonyme. Les données collectées resteront confidentielles
et ne serviront uniquement que pour notre recherche. D’avance, nous vous remercions pour votre collaboration.

INFORMATIONS SOCIO DEMOGRAPHIQUES

Faites votre description

1. Sexe:Masculin [] Féminin [_]

Année d’entrée a 'université.........ccoceviveeeceecerierececee e e

ANNée d’étUdE BN COUTS.....iviiiiieeieetire e ettt s e

Votre faculté
Parcours: Master |:| Licence |:| doctorat |:|
Semestre d’étude actuel [_]

5. Niveau d’étude du pére...

6. Niveau d’étude de la mere

7.  Profession dU PEIE......cieiceceei ettt sttt et ste s e es s e eeas

8

9

PwnN

Profession de 12 MEIE....... ettt et et esra e e
. Nombre de freres et SERUIS.......coveevierirerce st
10. Rang dans la fratrie (vous étes le/la queliéme fils/fille de VOS Parents) ?.......cccevevveneveeeverineceeevecevee v s
11. AgE e,
12. Veuillez compléter le tableau en indiquant les informations concernant vos parents ou tuteurs (pére, mére, tante,

oncle....) avec qui vous vivez.

Parents ou tuteurs Niveau d’étude Profession En activité ou a la retraite ?

Les énoncés ci-apres indiquent les raisons qui vous poussent ou susceptibles de vous pousser a |I’engagement
entrepreneurial. Veuillez lire les lire d’'une maniére attentive avant de choisir la réponse qui vous convient en entourant un
numéro suivant I’échelle de mesure qui va de 1 « pas du tout d’accord » a5 « tout a fait d’accord».

Dans quelle mesure I’énoncé correspond-t-il a ce que vous étes

N° Enoncés Pas du tout | Plutét pas | Nien accord ni | D’accord | Tout a fait
d’accord d’accord en désaccord d’accord

1 |Je veux étre mon propre patron 1 2 3 4 5

2 |Je veux entreprendre pour financer mes études 1 2 3 4

3 Je veux dépasser mes camarades étudiants et autres amis dans les 1 ) 3 4 5
réalisations

4 |Je veux éviter le chdmage 1 2 3 4 5

5 |Etre utile aux autres est mon désir 1 2 3 4 5

6 |Je veux entreprendre quelque chose 1 2 3 4 5

7 |Je veux découvrir mes talents 1 2 3 4 5

8 [Mon intention est de conduire un groupe 1 2 3 4 5

9 |Ne pas avoir d’autres expériences fait partie de mon intention 1 2 3 4 5

10 |Je ne veux rien initier 1 2 3 4 5

11 |Répondre au manque d’argent 1 2 3 4 5

12 |Etre dirigé est mon désir 1 2 3 4 5

13 J'e veu%< apporter une solution a ce qui constitue un frein a mon 1 ) 3 4 5
évolution

14 |Je veux me prendre en charge 1 2 3 4 5
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15

Accomplir mes autres projets fait partie de mes préoccupations

16

Ne pas évoluer m’incombe peu

17

J'aime dépendre des autres

18

Grace aux sensibilisations diverses j'ai découvert I'avantage de
I’entrepreneuriat

19

L’entrepreneuriat est pour moi une passion

20

Mes allocations estudiantines me sont suffisantes

21

J'ignore ce qu’est I'entrepreneuriat

22

J'ai une parfaite information et connaissance de I'entrepreneuriat

23

Je trouve que le travail est trop contraignant a la fonction publique

24

J’aimerais devenir un guide pour les autres

25

La présence de la maison de I'entrepreneuriat ne me motive pas

26

On est libre quand on travaille dans le secteur public

27

Je pense que le travail est stressant dans I’administration publique

28

Je veux avoir les moyens pour aider ma famille et mes amis

29

Je n’ai pas peur de me retrouver au chémage

30

Ma famille a une situation financiére défavorable

31

Je me sens seul face a mes difficultés

32

Je ne trouve pas nécessaire de soutenir autrui

33

Je peux attendre I'état pour I'emploi

34

J’'ai suivi ou je suis des séances de formation en entrepreneuriat

RIR(R|R|IR[R|R[R|R|(R[R|R[R|R R |~

NINININININNININININININININININ

35

J'ai rédigé ou je rédige des projets de financement
entrepreneuriaux

[N

N

W (Wwwwwwwlwwwwlwwwlwlw| w wwiw

I N N N R R R R R R R R R R e P - Y

v (Lt L JLuw,

36

Jai initié ou j’initie une activité génératrice de revenu a mon
propre compte paralléelement aux études

w

S

wv

37

Je poursuis uniquement mes études
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ABSTRACT: Khyber is located in the northeast of the Medina, at a distance of 170 kilometers, has been a stronghold of the
Jews before and during the Islamic conquest. Muslims have been able to open Khyber forts including Na'em and Al-Sa'b and
Abi Alnezar then Algmous and Aloutih and Al-Salalim.

Khyber forts erected on the Arab Planning for forts and castles, which were affected in the architecture forts and castles that
have spread in Egypt, the Arabian Peninsula and the Levant, and the distinction of being held irregularly ribs on the rocky hills
of high, clear idea disabilities through forts sloping (Tolos) on the way in Arabic, Which is to dusty slope which costs the
attacking armies hardship ups and downs, so as not to easily reach the fort. The idea was to create a high-forts are difficult to
climb vertical making them completely at the bottom and turned to the strengthening of curtain walls are so resistant to
bombardment or digging tunnels underneath or earthquakes by increasing the thickness of construction and fencing that a
thickness of at least at the top gradually rise and the use of ancient columns asourse in construction inside the walls

This research addresses the architectural study of the forts and castles in Khyber, as one of the tributaries of the architectural
heritage of this city, which was characterized by following the Arab architectural planning of military fortifications that had
prevailed in the Arabian Peninsula since ancient times. Through two axes: the descriptive study of the forts of Khyber and
analytical study, which include architectural planning and architectural elements and features of urban planning for the forts.
The research aims to highlight the architectural and military importance of the forts and castles of Khyber, the study of
architectural planning and architectural elements as one of the rings the evolution of Arab military fortifications.

The research also follows two approaches: descriptive and analytical study of these forts, and make a comparative study
between them and contemporary forts and castles to determine the architectural planning and elements, and to emphasize
that these forts and castles have been affected in architecture by the forts and castles that have spread in Egypt as well as in
the Arabian Peninsula and the Levant.

KEYWORDS: forts of Khyber, Medina, fortifications.
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ABSTRACT: Today, the technology has become a substantial factor that affects a country's competitiveness and economic
growth. It is considered that the classical factors of production —capital, labor, land- do not provide an efficient growth in
countries without the human capital accumulation and the technology. Thus far, the literature has widely examined the
interaction between economic growth and the innovation level of the countries. The main contribution of this study has been
to demonstrate the impact of human accumulation and the government’s research and development (R&D) policies to
patent development, which is a proxy for measuring the technological improvement. By exploiting the intensity of R&D
researchers and R&D expenditure policy among 28 OECD countries in panel data for years 1998-2013, this paper provides the
policy suggestions for governments by taking into consideration also the patent stock depreciation through years. According
to our comparisons among pooled OLS, fixed and random effect models, the R&D expenditure policy and the patent stock
have an obvious effect on the patent development of these 28 countries. Nevertheless, the R&D researchers and
government researchers do not seem ensuring statistically significance. It would better for the governments to strengthen
the human capital factor by applying more inclusive education policy to see its efficiency in the economic growth.

KEYWORDS: Research and Development, Patent, Economic Growth, OECD, Panel Data

1 INTRODUCTION

In modern world, competitiveness through technology is a major feature for countries. Not only the government but also
the society itself contributes to the development of this technology which brings them much more dynamism. In this context,
patents became an important measure for a country to show its competitiveness. A patent is a right granted to the owner of
an invention that prevents others from making, using, importing or selling the invention without his permission. A patentable
invention can be a product or a process that gives a new technical solution to a problem. It can also be a new method of
doing things, the composition of a new product, or a technical improvement on how certain objects work. It is believed that
the number of patents can reflect the scientific level and economic level of a country. As a consequence of this, patent
development has become important to governments which try to raise the number of patents by many ways. The principal
solution is increasing the R&D expenditure. Of course, there are other solutions such as rising R&D researchers. The ideas-
driven model, with the assumptions made in [1], predicts that expansion in the number of researchers leads to a permanent
increase in total factor productivity growth rate. In contrast, the empirical evidence suggests that most OECD economies
have increased the size of their R&D workforce, while experiencing constant total factor productivity growth rates. This weak
relationship between the number of researchers and this type of growth rate has led some to question the impulse of ideas-
driven growth for the long run [2].

The question in this paper is that at which level the patent development can be interpreted with the indicators of R&D
researchers and R&D expenditure policy. In addition to that we will use the patent counts to generate a stock of them. This
stock of patents, together with the number of researchers, will allow us to evaluate the determinants of the flow of new
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ideas directly. This work’s results will be used in order to contribute to the limited literature about the pattern of patents in
Turkey. We analyze the relationships on the country level by using the data from 28 OECD countries between the years 1998-
2013. Based on the idea-based growth model, we will use the panel data model on STATA.

In the second section, we will introduce the literature review and the theoretical framework with the ideas-based growth
model. In the following section, we interpret our variables and methodology on assessing the relationship between them. In
the fourth section, the empirical analysis and regression tables will be presented by interpreting the results. In the conclusion
part, we will point out the results obtained from the model and the policy suggestions.

2 LITERATURE REVIEW

In this section, first we will present the empirical literature concerning to the contribution of R&D related variables to
innovation and growth. Secondly, after summarizing the ideas-based growth model as our theoretical framework, we will
introduce our model to be estimated in the following section.

21 EMPIRICAL LITERATURE

In patent literature, the researches generally aim to analyze empirically the causal relations among R&D expenditures,
innovation, and economic growth. As suggested in [3], a positive relationship between R&D expenditures and productivity
growth, by introducing the stock of technological knowledge into the neoclassical growth model as an explanatory variable of
international differences in productivity growth. In [4], it is found a positive long-term relationship between R&D
expenditures and total factor productivity. By making use of aggregate level patent data, [5] made it clear that innovation is
positively related to human capital in the R&D sectors and national knowledge stock, having a significant impact on total
factor productivity growth. Although R&D expenditure was obviously increasing from about 1950s, no one made sure of the
return rate. In 1958, [6] first estimated the social return of R&D expenditure. Then in 1964, that work was the first one to use
a production function of Cobb-Douglas type, adding the education and public research expenditure variables. In 1984, [7]
found the relationship of the R&D expenditure, R&D employment and the output of the patent. It is used the Poisson
distribution model with the panel data from 121 firms of America in 1968 to 1975. [8] and [9] also found the relationship with
the R&D expenditure and patents. [10] has made an empirical analysis and concluded that both the research and propensity
to patent can lead to increase in the number of patents. Differences in innovation capacity and potential are largely
responsible for persistent variations in economic performance and hence wealth among the nations in the world [11]. It is
also argued that the effects of innovation on economic growth cannot be fully understood without considering the social and
institutional conditions in an economy. As an illustration, [12] showed how the interaction between 3 research and social-
economic and institutional conditions shapes regional innovation capacity.

2.2 THEORETICAL FRAMEWORK

Most recently, the theoretical literature can be broadly divided into two champs, i.e. the first generation models such as
[1] and [13] and the second generation models such as [2] and [14]. In the neoclassical framework, the impact of innovation
is treated as part of the Solow residual and hence a key contributing factor to economic progress and long-term convergence
[15], [16].

Reference [1] implies that the cumulative nature of the knowledge is a really important condition. This production
process is as follows:

Y=F (A X)

where Y is the total production in the economy, A is stock of knowledge and X is the other factors. If A results as
productive then,

F (AAAX) > AF (A, X)
then, he shows knowledge function is as follows:
A =6HAA

where H, means the total human capital of research, A means the stock of knowledge and A means the new ideas and & >
0 is a constant. Comparing to Romer’s model, [2] uses a similar model with a minor difference:
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A=8 LAY

where A represents the number of new ideas created, L, represents the amount of human capital, or the number of
researchers, devoted to innovation, A represents the stock of ideas, and & > 0 is a constant again. Actually, the only
difference between the two models is the value of the parameter ¢. In Romer’s model, ¢ is constant and is equal to 1, while
[2] asserts that there are other possibilities: ¢ is larger than 1 or smaller than 1. When it comes to the question which value
of ¢ is closer to the reality, there is still no definitive answer.

In 1999, [18] use R&D expenditure instead of human capital, “From society’s standpoint, the productivity of R&D may be
varied because of the amount of R&D expenditure and the stock of ideas.” Their model is as follows, where R is the R&D
expenditure:

A = 8R*A®

[17] shows the R&D production function is a knowledge process which is determined by labor, capital and the first stock
of knowledge as the function below,

I= f(LIKIIO)

where | means the output of R&D and |, means the stock level. Based on that theory and the model in [2] and [18], we
build the model in this paper is as follows,

P =BoHi® * R * PSP (1)

where P means the number of patents authorized during year t and in country i, H means the human capital; R means the
R&D expenditure while PS means the cumulative stock of patents. The parameters 1, 32, B3 measure the elasticity of
human capital, R&D expenditure and the stock level to affect the output of patents. Taking the logarithm of equation (1), we
get the equation (2) which we will use in order to answer our research question.

In(Py) = InBo + B1* In(Hy) + B2* In(R;y) + B3* In(PSy) + & (2)

The number of patents is a common proxy for measuring the technology and it has advantages as it is easy to quantify.
Usually it is easy to measure and the data is easy to access [19]. The number of patent is also easy to compare across
countries since, looking at patent applications in the US or Europe one can compare differences in innovation levels between
nations or regions [20]. Of course patents are not optimal and it is important to know the limitations of a proxy. Patents
measure output of innovation and are not likely to cover all that innovations should contain due to the fact that not all
innovations are patented. Since innovations is only one way to measure total factor productivity and can be seen as only one
component, it is important to know that there are setbacks using innovation proxies [19]. Patents can be seen as the output
from another variable also frequently used as a proxy for innovation, namely research and development (R&D), in that case it
is more suitable to use patents than R&D expenditure [17]. It is not only patents that are used as proxy for innovations. There
are intramural and extramural R&D expenditures, operational R&D expenditure, turnover from innovation, degree of
collaborators qualification etc. [21].

3  DATA & METHODOLOGY
3.1  PARTICULAR VARIABLES AND DATA SOURCES

As the purpose of this paper is comparing the data concerning to a huge group of countries, it is necessary to normalize
the variables due to the fact that populations of them vary. We put account the number of patents as triadic patent families.
We use the R&D expenditure as a percentage of GDP instead of absolute value of R&D expenditure. Because the purpose
here is to give policy advice, we treat the R&D researchers as the human capital and the government researchers. The stock
of patents, together with the number of researchers, will allow us to evaluate the determinants of the flow of patents
directly.

Patent is the dependent variable in this model. When measuring innovation, it is widely accepted that the number of
patents issued during a year is used. In order to get away from many limitations such as the difficulty to compare the
different levels of patents all over the world, OECD has developed triadic patent families. The definition of triadic patent
family is that a set of patents registered in various countries (i.e. patent offices) to protect the same invention [22]. Triadic
patent families are a set of patents filed at three of these major patent offices: the European Patent Office (EPO), the Japan
Patent Office (JPO) and the United States Patent and Trademark Office (USPTO). Triadic patent family counts are attributed
to the country of residence of the inventor and to the date when the patent was first registered. This indicator is measured
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as a number. We use the data from 1998 as the initial year, and because it is really difficult to find a general depreciation rate
of the 28 countries, we will assume the depreciation rate is 5%, 10%, 15% based on [23]. The equation is as follows, where d
is the depreciation rate, PS represents the patent depreciation and P is the number of triadic patent families for country i at
time t+1.

PSits1 = (1-d) * PSi+ Pigyq (3)

R&D researchers are another variable concerned in this paper. It is defined as the professionals engaged in the
conception or creation of new knowledge, products, processes, methods and systems, as well as in the management of the
projects concerned [24]. This indicator is measured in per 1 000 people employed. Besides, we chose government
researches as another variable. Its definition is that professionals working for government institutions engaged in the
conception or creation of new knowledge, products, processes, methods and systems and also in the management of the
projects concerned. This indicator is measured in per 1000 people employed and in number of researchers [25].]

Another explanatory variable of the model is the data of R&D intensity which represent gross domestic expenditure on
R&D as a percentage of GDP. The source of expenditure on R&D is OECD (2014), Main Science and Technology Indicators
which defines as gross domestic spending on R&D is defined as the total expenditure (current and capital) on R&D carried out
by all resident companies, research institutes, university and government laboratories, etc., in a country [26]. It includes R&D
funded from abroad, but excludes domestic funds for R&D performed outside the domestic economy. This indicator is
measured as percentage of GDP.

3.2 DESCRIPTIVE STATISTICS

It will be useful to check descriptive statistics in order to observe the significance and adequateness of sample group. We
have 414 observations concerning to 28 countries between the years 1998-2013. Panel data used in this work is strongly
balanced which defines as “A longitudinal or panel dataset is said to be strongly balanced if each panel has the same number
of observations, and the observations for different panels were all made at the same times” [27]. Besides, the data provides
a compact panel.

When it comes to within and between variations, our variables show an adequate within variation to use panel data. For
instance within variation for the R&D expenditure as a % of GDP, is 60 per cent, for the other variables respectively R&D
researchers is 44 per cent, for Government researchers is 40 per cent.

Number of patents is in a wide range in our sample as its minimum value is 1, while its maximum is 18712. The R&D
expenditure as a percentage of GDP represents percentage values. The minimum expenditure is 0.01 per cent while it
represents a maximum level as 4.1 per cent. The R&D researcher per 1000 employer varies between 0.08 and 17.67 whereas
the government researchers are in absolute values and changing between 1.676 and 36.574.

We show in Figurel (see Appendix), the graphs concerning to the variation of patents through time and other variables.
All the variables are in logarithmic form assessed on STATA. As seen from the graphs, R&D researchers and the R&D
expenditure as a percentage of GDP are related to patent development in many countries. The patent stock has a linear form
as expected from its formulization.

In the following section, we will share empirical analysis of our model implemented into 3 different models, afterwards
we will present a comparison table on purpose of choose the best fit model for our research question.
4 EMPIRICAL ANALYSIS

Based on the theoretical framework presented in section 2, we use the following model to estimate in order to estimate
our research question. We will show the results for pooled OLS, FE and RE Models respectively.

In(Patent;) = InBy. B1* IN(RDGDP;) + B,* In(Rp000empy;) + B3* In(GovRyy) + B4* In(PDy) + uj+€;  (4)

4.1  POLLED OLS REGRESSION

In order to test the best model for patent development of 28 OECD countries, we pool the data first to fit the OLS

regression model. The major problem with this model is that it does not distinguish between the various countries that we
have. In other words, by combining 28 countries by pooling, we deny the heterogeneity or individuality that may exist among
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28 countries. Assuming respectively the depreciation rates as 5 per cent, 10 per cent and 15 percent, we summarize the
results below in Table 1.

The pooled OLS results suggests that by ignoring 28 different countries’ heterogeneity or individuality that may occur,
these explanatory variables could explain approximately 95 percent of patent development among these sample. Besides, if
the patent stock depreciation rate dismissed, the power of the model in sense of the ability to explain the patent
development declined to 32 per cent. R&D researcher per 1000 employer is the most efficient estimator according to t-
statistics among all models both including and not including the patent stock depreciation rate, by explaining the patent
development, ceteris paribus, at 1 per cent significance level. In addition to this, the power of the model increases when the
patent stock depreciation rate is 15 per cent.

In the aim of analyzing the countries’ heterogeneity or individuality, in the following sub sections, we will show the fixed
effect (FE) and random effect (RE) regressions respectively.

Table 1. Pooled OLS Model Results

Variables No depr 5% depr 10% depr 15% depr
Intercept 17.555%** -0.306 -0.514 -0.646
(1.587) (0.611) (0.542) (0.480)
logRDGDP 0.528*** 0.049 0.039 0.031
(0.126) (0.042) (0.037) (0.033)
logRemp 0.522%** -0.228*** -0.209*** -0.189***
(0.164) (0.056) (0.049) (0.043)
logGovR -1.450*** -0.051 -0.031 -0.016
(0.156) (0.057) (0.050) (0.045)
logPD5 0.922%**
(0.016)
logPD10 0.942%**
(0.014)
logPD15 0.960***
(0.012)
# observation 414 414 414 414
Prob > F 0.0000 0.0000 0.0000 0.0000
Adj R-squared 0.325 0.925 0.941 0.953
Notes: - ***, ** and * represent significance at the level of 1%, 5% and 10%,
respectively.
“depr” is the abbreviation of depreciation rate.

4.2 FIXeD EFFECT MODEL |

In FE Model |, F statistic is significant for all 4 situations which differ according to the patent stock depreciation rate.
When we check the t-statistics for each estimated variables, only the patent stock depreciation rates are significant at 1 per
cent significance level.

Table 2 summarizes the results obtained by FE Model I. Another point from the results is that RDGDP and Remp are
significant at 5 per cent significance level whereas GOVR provides 1 per cent significance level if the patent stock
depreciation rate is excluded from the model. According to the model, an increase of 1 percent of R&D expenditure as a % of
GDP, ceteris paribus, comes with an increase of 6 percent in triadic patent families. Furthermore, a rise of 1 per cent in R&D
researchers causes a rise as well in patent development with a percentage approximately 13 per cent.

Besides these interpretations, it could be important to mention R-sq values. Although the patent stock excluded model
seems more explicative as its coefficients are significant, its within variation is lower than included ones. We know from the
literature that within variation is essential for panel- data analysis. Hence it would be better to keep the patent stock
depreciation rate in the model. After giving a brief interpretation of FE Model I, now we will present RE Model results in the
next sub-section.
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4.3 RANDOM EFFECT MODEL

In RE Model, chi2 statistic is significant for all situations which differ according to the patent stock depreciation rate.
Remp and the patent stock depreciation rates are significant at 1 per cent significance level when we check the t-statistics for
each estimated variables. In Table 2, we show the results obtained from RE Model. RDGDP and Remp are significant at 5 per
cent significance level whereas GOVR provides 1 per cent significance level if the patent stock depreciation rate is excluded
from the model.

According to the model, an increase of 1 percent of R&D expenditure as a % of GDP, ceteris paribus, comes with an
increase of 6 percent in triadic patent families. Furthermore, a rise of 1 per cent in R&D researchers causes a rise as well in
patent development with a percentage approximately 13 per cent. Hence, the interpretation seems same for the previous FE
Model with no patent stock depreciation rate.

R-sq values have also the same patterns. The main difference between FE and RE models is that the coefficients of
variables are higher for the latter. In order to decide between two of them, we will implement a statistical hypothesis test in
the next section.

Table 2. FE Model | and RE Model Results

FE Model | RE Model
Variables Nodepr 5%depr 10%depr 15% depr| Nodepr 5%depr 10% depr 15% depr
Intercept 7.001***  3265*** 2 812%** 2 338%** | 7 113*** 0.536 -0.117 -0.519

(0.705)  (0.714) (0.699) (0.679) | (0.797)  (0.859)  (0.748)  (0.639)
logRDGDP | 0.060**  0.032  0.030  0.027 | 0.064**  0.054 0.045 0.036
(0.028)  (0.024) (0.024) (0.023) | (0.028)  (0.040)  (0.037)  (0.033)
logRemp | 0.126**  -0.042  -0.055  -0.066 | 0.130** -0.229%** -0.225%** -0.211%**
(0.053)  (0.049) (0.048) (0.046) | (0.054)  (0.068)  (0.060)  (0.060)
logGovR  |-0.241*** 0,002  0.020  0.038 |-0.264*** -0.043  -0.011 0.006
(0.071)  (0.067) (0.065) (0.062) | (0.071)  (0.080)  (0.070)  (0.059)

logPD5 0.262*** 0.782%**
(0.024) (0.024)
logPD10 0.315%*** 0.856***
(0.026) (0.021)
logPD15 0.375%** 0.910***
(0.028) (0.018)
# observation 414 414 414 414 414 414 414 414
Prob> F/

. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Prob > chi2

R-sg within 0.070 0.280 0.320 0.366 0.070 0.278 0.318 0.364
R-sq between | 0.389 0.994 0.995 0.995 0.390 0.994 0.995 0.996
R-sq overall 0.325 0.925 0.941 0.953 0.326 0.926 0.941 0.954
Notes: - *** ** and * represent significance at the level of 1%, 5% and 10% respectively.
“depr” is the abbreviation of depreciation rate.

4.4 COMPARISON OF IVIODELS AND IMIODEL SELECTION

In order to choose between the regressions models, we used Hausmann Test. In this test, Hy: FE model is not appropriate.
H,: FE model is appropriate. According to the results, when the patent stock depreciation rate is null, the probability value is
less than 5 per cent, we can reject the null hypothesis. That means the data fails to satisfy the assumption of the Hausman
test, so we keep considering the condition when the depreciation rate is 5, 10 and 15 percent respectively. The hypothesis of
no systematic difference is rejected, so the FE model is preferred. In other words, the FE model is useful for the research
qguestion therefore we estimate the FE model again by cluster countries (see Table 3 for results).

In FE Model Il, F statistic is significant for the patent stock depreciation rate included models. When we check the t-
statistics for each estimated variables, on the contrary of FE Model I, not only the patent stock depreciation rate but also
R&D researchers are statistically significant. RDGDP is significant at 5 per cent significance level for 10 per cent depreciation
rate model whereas this significance level changes to 10 per cent for 5 and 15 per cent depreciation rates.
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According to the model, an increase of 1 percent of R&D expenditure as a percentage of GDP, ceteris paribus, result in an
increase of 3 percent in triadic patent families with different significance levels.

Table 3. FE Il Model Results

Variables No depr 5% depr 10% depr 15% depr
Intercept 7.001%** 3.265** 2.812%** 2.338%*
(1.259) (1.278) (1.219) (1.140)
logRDGDP 0.060** 0.032* 0.030** 0.027*
(0.026) (0.017) (0.017) (0.016)
logRemp 0.126 -0.042 -0.055 -0.066
(0.139) (0.070) (0.064) (0.059)
logGovR -0.241* 0.002 0.020 0.038
(0.126) (0.107) (0.100) (0.092)
logPD5 0.262%**
(0.068)
logPD10 0.315*%**
(0.071)
logPD15 0.375%**
(0.073)
# observation 414 414 414 414
Prob > F 0.0290 0.0022 0.0007 0.0002
R-sq within 0.070 0.280 0.320 0.366
R-sq between 0.389 0.994 0.995 0.995
R-sq overall 0.325 0.925 0.941 0.953

Having revised FE model and given some interpretation, we will compare two selected model: Pooled OLS and FE model Il
therefore we will decide which model fits best our research question. Table 4 provides a comparison between two models:
Pooled OLS and FE Model Il where the former doesn’t take into account the within variation as it reflects an OLS model with
panel data even though F statistics shows the significance. To be able to answer our research question, we revised the FE
Model allowing for arbitrary correlation over time for each individual it is used clustered standard errors. Standard errors
increased but the estimated coefficient for R&D expenditure as a percentage of GDP became significant at 5 per cent for 10
per cent depreciation rate and 10 per cent for both 5 and 15 per cent depreciation rates.

We have chosen the biggest within variation in FE Model Il which corresponds to the model with 15 per cent patent stock
depreciation rate. An interesting interpretation is that, R&D researchers and Government Researcher are not significant in FE
Model. As seen from Table 4, the coefficient of R&D patent stock is positive and significant. An increase of 1 percent of this
variable, ceteris paribus, there will be an increase of 38 per cent in the number of triadic patent families at 1 per cent
significance level. In addition, a rise of 1 per cent in R&D expenditures as a percentage of GDP, ceteris paribus, causes an
increase of 2 per cent in triadic patent families. In summary, FE model considers within variation and F statistics is 0.0002
according to the model with 15 per cent depreciation rate of the patent stock. R&D expenditure as a percentage of GDP is
also statistically significant at 10 per cent significance level.
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Table 4. Comparison of Pooled OLS and FE Il Model

Pooled OLS Model FE Model I
Variables 15% depr 15% depr
Intercept -0.646 2.338%**
(0.480) -1.140
logRDGDP 0.031 0.027*
(0.033) (0.016)
logRemp -0.189*** -0.066
(0.043) (0.059)
logGovR -0.016 0.038
(0.045) (0.092)
logPD15 0.960*** 0.375%**
(0.012) (0.073)
# observation 414 414
Prob > F 0.0000 0.0002
R-sq within - 0.366
R-sq between - 0.995
R-sg overall 0.953 0.953

5 CONCLUSION AND POLICY SUGGESTIONS

In this paper, we tried to find if R&D expenditure policy and the count of researchers have obvious effects on the
development of patents. Based on the idea-growth model, we change the model by treating R&D researchers, government
researchers, R&D expenditure as a percentage of GDP and patent stock as input while treating number of patents as output.
We used the panel data model to analyze 28 countries in OECD during 1998 to 2013.

In pooled OLS model, the heterogeneity or individuality has been denied that may exist among 28 countries. Even though
adjusted R-square has a power to explain patent development, because of these ignored points, we implemented FE and RE
models respectively and to decide which model is better, we used Hausman Test. After the test resulted as FE model is
feasible, we revised FE model by clustering the standard errors which allowed for arbitrary correlation over time for each
individual therefore we could decide which model fits best our research question.

After reinvestigating the FE regression model, we have compared it with Pooled OLS model and the results imply that
R&D expenditure policy and the patent stock has an obvious effect on the patent development of these 28 countries.
Nevertheless, the coefficient of R&D researchers and government researchers are not significant, therefore it is better for the
government to strengthen education policy to have R&D researchers more qualified. In addition to this, the results show
government researchers has no impact on increasing number of triadic patent families. There could be a non-productive
group of researchers among the staff which should be cared about. For future work, one can study the turnover from
innovation and the economic growth interaction.

ACKNOWLEDGMENT

We thank the participants of the 2" International Graduate Student Conference on Social Sciences in Istanbul, Turkey for
their valuable comments.

REFERENCES

[1] P.M. Romer, “Endogenous Technological Change”, The Journal of Political Economy, vol. 98, no. 5, pp. S71-5102, 1990.

[2] C.I. Jones, “Time Series Tests of Endogenous Growth”, Quarterly Journal of Economics, vol. 110, pp. 495-526, 1995.

[3] F.R. Lichtenberg, “R&D investment and international productivity differences” NBER Working Paper Series, no. 4161,
1992.

[4] D.T. Coe and E. Helpman, “International R&D spillovers”, European Economic Review, vol. 39, no. 5, pp. 859-887, 1995.

[5] M.E. Porter and S. Stern, “Measuring the ‘ideas’ production function: Evidence from international patent output”, NBER
Working Paper, no. 7891, 2000.

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 57



Patent Development of OECD Countries: A Panel Data Study

(6]
(7]
(8]
[0l
(10]

(11]
(12]

(13]

(14]
(15]

(16]
(17]
(18]
(19]
[20]
[21]
[22]
(23]
[24]
[25]
[26]

(27]

Z. Griliches, “Research Costs and Social Returns: Hybrid Corn and Related Innovations”, Journal of Political Economy, vol.
66, pp. 419-431, 1958.

Z. Griliches et al., “Econometric models for count data with application to the Patents-R&D relationship”, Econometrica,
vol. 52, no. 4, pp 909-938, 1984.

H. Ernst, “Industrial research as a source of important patent”, Research Policy, vol. 27 no. 1, pp. 1-15, 1998.

D. Popp, “Induced Innovation and Energy Price”, American Economic Review, vol. 92, pp. 160-180, 2002.

G. Rassentosse and B. Potterie, “A policy Insight into the R&D - Patent relationship”, Research Policy, Elsevier, vol. 38,
no. 5, pp. 779-792, 2008.

Grossman and Helpman, Innovation and Growth in the Global Economy, Cambridge: MIT Press, 1991.

P. Rodriguez et al., “Research and Development, Spillovers, Innovation Systems, and the Genesis of Regional Growth in
Europe”, Regional Studies, vol. 42, no.1, pp. 51-67, 2008.

P. Aghion, P. and P. Howitt, "A Model of Growth through Creative Destruction", Econometrica Econometric Society, vol.
60, no. 2, pp. 323-51, 1992.

P. Segerstrom, “Endogenous Growth with Scale Effects”, American Economic Review, vol. 88, no.5, 1290-1310, 1998.

R. Solow, “A Contribution to the Theory of Economic Growth.” The Quarterly Journal of Economics, vol. 70, no. 1, pp. 65-
94, 1956.

J. Fagerberg, “Technology and International Differences in Growth Rates”, Journal of Economic Literature, vol. 32, pp.
1147-1175, 1994.

K.Y. Cheung and P. Lin, “Spillover effects of FDI on innovation in China: Evidence from the provincial data”, China
Economic Review, vol. 15, pp. 25-44, 2003.

C. I. Jones and J.C. Williams, "Measuring the Social Return to R&D", The Quarterly Journal of Economics, vol. 113, no. 4,
pp. 1119-1135, 1998.

Smith, K.H., Measuring innovation, In: The Oxford Handbook of Innovation, Oxford University Press, New York, pp. 148-
177, 2005.

M. Connolly, “Technology, Trade and Growth: Some empirical Findings”, Federal Reserve Bank of New York: Research
paper, vol. 9727, 1997.

M.L. Manhaes, “The Challenge of Measuring innovation In Emerging Economies’ Firms: A Proposal of a new Set of
Indicators on Innovation”, Working Paper, vol. 044, 2008.

OECD, Triadic patent families (indicator), 2015. [Online] Available: http://www.oecd-ilibrary.org/industry-and-
services/triadic-patent-families/indicator/english_6a8d10f4-en?isPartOf=/content/indicatorgroup/09614029-en
(December 24, 2015)

A. Pessoa, “Ideas driven growth: the OECD evidence”, The Portuguese Economic Journal, vol. 4, pp. 46-67, 2005.

OECD, Researchers (indicator), 2015. [Online] Available: http://www.oecd-ilibrary.org/content/indicator/20ddfbOf-en
(December 26, 2015)

OECD, Government researchers (indicator), 2015.

[Online] Available: http://www.oecd-ilibrary.org/content/indicator/c03b3052-en (December 26, 2015)

OECD, Gross domestic spending on R&D (indicator), 2015. [Online] Available: https://data.oecd.org/rd/gross-domestic-
spending-on-r-d.htm (December 26, 2015)

StataCorp, Stata Longitudinal-Data/Panel-Data Reference Manual Release 12, College Station, TX: StataCorp LP, pp.506,
2011.

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 58



Seda Calisir
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Fig. 1. The variation of triadic patent families through time and the variables for 28 OECD countries
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ABSTRACT: Local knowledge appropriation mechanisms are operationalized in Benin for the prevention and repair of damage
caused to the environment every day. Social logics underlie these strategies of appropriation. This qualitative research has
analyzed the strategies of appropriation of local knowledge on the prevention and repair of environmental damage Benin to
90 surveyed through sampling technique reasoned choice.

It should be noted that the perception and practices of actors in relation to the prevention and remedying of environmental
damage are lining up with social norms. Therefore, strategies to prevent and repair are based on local knowledge. Despite
the advantages of these standards, they have many limitations. The participatory system of nature protection of this view
needs to be strengthened.

KEYWORDS: Environmental damage, strategies, local knowledge, Benin.

RESUME: Des mécanismes d’appropriation du savoir local sont opérationnalisés au Bénin en vue de la prévention et de la
réparation du dommage quotidiennement causé a I'environnement. Des logiques sociales sous tendent ces stratégies
d’appropriation. Cette recherche de nature qualitative a permis d’analyser les stratégies d’appropriation des savoirs locaux
relatifs a la prévention et la réparation du dommage environnemental Bénin aupres de 90 enquétés a travers la technique
d’échantillonnage a choix raisonné.

Il est a noter que la perception et les pratiques des acteurs par rapport a la prévention et la réparation du dommage
environnemental s’arriment avec les normes sociales. C'est pourquoi, les stratégies de prévention et de réparation se
fondent sur les savoirs locaux. Malgré les atouts de ces normes, elles comportent bien des limites. Le dispositif participatif de
protection de la nature de ce point de vue mérite d’étre renforcé.

MoOTs-CLEFS: Dommage environnemental, stratégies, savoir local, Bénin.

1 INTRODUCTION

Depuis un certain nombre d’années, la prévention et la réparation des dommages environnementaux sont devenues une
grande préoccupation scientifique. lls ont surtout nourri maintes réflexions juridiques au plan international et qui viennent
renforcer les conventions en matiere de protection de I'’environnement. Dans chaque pays, dans les dispositions juridiques
internes, les normes prévoient des mécanismes de protection de la nature. Le constat est que ces normes s’inspirent
généralement des normes internationales. Au Bénin, par exemple, la loi cadre sur I'environnement et autres instruments
juridiques ont prévu des dispositifs de protection de I’environnement. Mais toujours est-il que I’environnement continue de
subir I'influence fortement destructrice de 'Homme. Le dommage écologique constitue le symptéme le plus ostensible des
conséquences des excés de I'homme sur I'environnement. Il prend d’ampleur et il importe de renforcer les actions
protectrices. Car force est de constater que s'il existe des lueurs d'espoir, I'environnement mondial se porte globalement trés
mal (Aouba, 2010). Si le dommage écologique se répare pour la nature, c’est surtout pour le bien-étre de 'Homme. C'est
pourquoi, réparer le dommage écologique, c’est avant tout tenir compte de 'Homme et de son environnement. Mieux, le
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droit de la responsabilité environnementale doit s’adapter aux défis de notre temps et des sociétés. Trouver les mécanismes
de protection a partir des matériaux sociaux est un facteur d’accélération du succes (Le Club des Juristes, 2012). Dans cette
perspective, inforesources (2005) nous renseigne que sur le terrain, les conventions doivent étre mises en ceuvre en fonction
des réalités sociales. Il est donc justifié d’exiger que leur aménagement se fasse avec I'implication de la base. 'Homme en
tant qu’étre de culture a toujours emprunté a sa culture et a son environnement les ressources qui lui utiles pour faire face a
ses besoins. De son environnement, il puise les rudiments consubstantiels a son développement. Un peuple ne peut
s’engager dans un processus de développement que si celui-ci correspond a ses besoins les plus importants (UNESCO, 1996).
C’est un peu ce que dit Larrere, valoriser quelque chose, c’est découvrir le sentiment qui nous y attache (Larrere, 1997).

Des solutions locales ont été souvent été congues et opérationnalisées par les acteurs locaux pour faire face au dommage
environnemental. Mais les approches locales de solution sont-elles efficaces face a I'ampleur qu’il prend aujourd’hui ?

Certes, les racines culturelles sont sources protectrices de la nature, mais au Bénin arrivent-elles a s’arrimer avec les
enjeux juridiques et les conventions aussi bien nationales qu’internationales en la matiére ?

La dimension sociologique est fortement présente dans le dommage environnemental. L’écologie, comme I'économie est
politique au premier chef. Nos crises écologiques sont ainsi des questions d’ordre sociopolitique. C’est pourquoi I'approche
social-écologique n’est pas seulement utile, elle est aujourd’hui particulierement nécessaire. Toujours dans la logique
sociologique, plusieurs approches locales existent autour du dommage écologique comme le montre Doyon (2005). En effet,
selon lui, le systéme étatique cubain, supporté par les valeurs de la révolution, a poussé la population a mettre un terme a
leurs pratiques de subsistance. Toutefois, avec la crise économique des années 1990, la population a di retrouver et
réinventer un savoir local afin de pouvoir exploiter les ressources naturelles et assurer leur survie. Des mécanismes de
réappropriation du savoir local existent et sont source de bonheur. Mais encore faudrait-il qu’ils existent et soient efficaces
afin d’étre structurés et renforcés. Pour que le dommage écologique soit réparé a bon escient, il est important que les
acteurs s’y reconnaissent pour mieux s’y engager.

Quels sont les logiques sociales qui sous tendent les stratégies d’appropriation des savoirs locaux relatifs a la prévention
et la reparation du dommage environnemental au Bénin ?

Cette étude vise a analyser les stratégies d’appropriation des savoirs locaux relatifs a la prévention et la reparation du
dommage environnemental Bénin. Spécifiquement, elle a permis de décrire la perception et les pratiques sociales autour des
savoirs locaux relatifs a la prévention et la réparation du dommage environnemental et d’apprécier les mécanismes
traditionnels relatifs aux savoirs locaux par rapport a la prévention et la réparation du dommage écologique.

Apreés la présentation de la démarche méthodologique, les résultats sont présentés suivis d’une discussion.
2 MATERIELS ET METHODES

C'est une démarche ethnométhodologique qui a été utilisée ici. Elle s’inspire des travaux de Garfinkel (1967). En effet,
pour lui le phénomene fondamental sur lequel se focalise I'ethnométhodologie est la production locale et endogene, des
choses les plus ordinaires de la vie, procédant d’un travail d’organisation, ces choses sont observables (a I'aide d’instruction)
et I'on peut en rendre compte dans le langage naturel et du point de vue du sens commun. Ce sont des données qualitatives
qui sont collectées dans le temps et dans I'espace. Les techniques d’entretien semi directif et d’observation ont permis de
collecter les données auprés de 90 acteurs. C’'est la technique d’échantillonnage a choix raisonné qui a permis d’identifier les
groupes cibles ont été identifiés.

La recherche s’est déroulée dans neuf Communes du Bénin qui sont choisies en fonction des criteres géographiques,
historiques et de la dynamique urbaine. Dans cette perspective, les communes suivantes sont choisies : Allada, Cotonou,
Klouekanmey, Abomey, Bohicon, Kétou, Parakou, Natitingou et Banikoara. L'effort est fait pour étendre I’étude a toutes les
régions du Bénin.
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Tableau n°1 : Les sites de la recherche

Zones d’étude Communes Nombre
Zone sud Allada 10
Cotonou 10
Klouekanmey 10
Zone centre Abomey 10
Kétou 10
Bante 10
Zone nord Parakou 10
Banikoara 10
Boukombé 10
Total 90

Source : Données de terrain, 2016.
3 RESULTATS
3.1 PERCEPTION ET PRATIQUES SOCIALES AUTOUR DE LA PREVENTION ET DE LA REPARATION DU DOMMAGE ENVIRONNEMENTAL AU BENIN

Le dommage écologique se présente sous la forme de la pollution de I'air, de I'eau et du sol. Il peut étre occasionné
directement ou indirectement par des industries et des exploitations d'activités dangereuses. Il varie en fonction de la taille
et de la nature des activités humaines, de I'aréne sociale, etc.

« Les dommages écologiques affectent I'habitat des étres vivants, la végétation a cause de plusieurs activités
('agriculture, I’exploitation du bois, la dégradation des ressources en eau (c’est le cas de la riviere Fourninkére, le rejet des
déchets solides et ménagers, I'utilisation des pesticides et engrais qui favorisent I’eutrophisation, I’érosion des berges. Les
activités économiques créent aussi de dommage écologique. Par exemple, le cours d’eau de Perma soumis aux phénomenes
de pollution intense liés a I'extraction de I'or a cause de I'utilisation du mercure, il y a aussi la quéte excessive du sable dans
les riviéres qui détruit quelques espéces naturelles (le penta desma produisant des fruits a I'intérieur beurré, afzélia africana
et on note la disparition des boas et tortues. » B.C. personnel d’ONG de protection de 'environnement.

En majorité, les enquétés savent que I’'environnement connait des dommages écologiques au Bénin. Et d’ailleurs dans le
discours populaire, il est per¢gu comme un danger. C'est pourquoi, en tant que ng’[o1 ou Homme ce qui signifie pere de la
nature, géniteur, il a le devoir et a la fois le droit d’assurer la protection de la nature. La grande responsabilité sociale de
I’'homme dans le cadre de la protection de la nature est percue dans le langage comme étant un acteur majeur en
interaction forte avec la nature.

« En tant que gblto ou Homme ce qui signifie pére de la nature, géniteur, il a le devoir et a la fois le droit d’assurer sa
protection ». A.D, Sage résident dans la Commune d’Allada.

Une analyse sociolinguistique permet de se rendre compte cette compréhension de 'Homme ou du gbl[to ou en fongbé
s’inscrit dans la perspective de I'idéologie de la domination de I’homme sur la nature, défendue par la philosophie kantienne
ou de la philosophie cartésienne relative a la thése du « maftre possesseur ». L’'Homme est donc comme détenteur de toute
puissance et de toute suprématie sur I'avenir de I’environnement. C’'est pourquoi, tout dommage a lui créé est considéré
comme préjudiciable a 'Homme et a la vie sociale.

Compte tenu de I'importance accordée a la nature et au dommage a lui créé, plusieurs mécanismes sociaux sont congus
pour prévenir ou faire face au dommage écologique. Il s’agit notamment des savoirs transmis par I'éducation morale et
civique. (dans le cercle familial, a I’école, etc.). Des actions symboliques sont aussi congues a cet effet. La naissance de

TEn langue fongbé, (langue nationale la plus parlée au Bénin), cette expression signifie Homme a différencier de I’lhomme ou de la femme.
D’un point de vue Anthropologique I’Homme a une valeur supérieure a I’ homme ou a la femme et dont on a une compréhension sexuelle.
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I’enfant sera symbolisée par la plantation d’un arbre dans certaines régions du Bénin. C’est ainsi une action symbolique face
aux conséquences néfastes de la déforestation et de la désertification.

En dehors de ces mécanismes cognitifs, il y a la dimension religieuse de protection de la nature et de réparation du
dommage écologique. En effet, dans les localités ou s’est déroulée I'étude, I'environnement est pergu comme un bien venant
de Dieu. Et toute personne ayant la crainte de Dieu lui doit respect et protection.

Pour I'enquété A. J. adepte du culte Oro, « la forét est un don de Dieu, celui qui contribue a sa destruction est maudit et
puni. C’est cela qui explique la présence des couvents Oro et autres foréts sacrés. » L'une des divinités de protection de la
nature et trés présente au sud du Bénin notamment dans le Département du Plateau au Bénin.

Comme le montrent les propos de cet enquété, le sacré importante valeur du religieux est utilisé comme une stratégie de
protection de la nature au niveau local. L’environnement et tout ce qui I'entoure est sacré. Tout est mis en ceuvre pour
assurer sa protection. Certains éléments constituent des éléments cosmogoniques divins. Par exemple, la divinité Sakpata est
lige a la terre, la divinité Mami Wata est liée a I'eau, la divinité, la divinité Goun est liée au fer, etc. Toute action de dommage
a la nature, c’est par ricochet des atteintes a ses divinités et c’est ine fine se compromettre et risquer sa vie. Et c’est I'une des
missions des gardiens de la tradition. lls veillent au grain. Tout dommage causé a la nature mérite sanction et punition parfois
mortels. Ces gardiens ont une fonction régulatrice dans la réparation du dommage. Lorsque vous portez atteinte a une
divinité qui se trouve dans un arbre sacré ou dans une forét sacrée, vous risquez la mort. Celui qui ose peut poser des actes
de désacralisation doit subir les conséquences. Des cérémonies sont organisées périodiquement pour conjurer le mal fait a
I’environnement en vue de la réparation du dommage causée a la divinité incarnée dans un produit de I'environnement
comme l'arbre, le Python, la forét, etc.

Les mécanismes religieux jouent un rble important dans la réparation du dommage écologique au point ou ils
deviennent des stratégies de protection.

« La sacralisation de certains sites et endroits sont des pratiques endogénes. Par exemple, I'amont de la riviere est moins
menacé a cause des divinités présentes. Il y a des espéces de poissons rares qui ne sont pas péchés donc sacralisées ». C.C.,
responsable d’un culte religieux traditionnel.

Aujourd’hui, la logique du sacré subit des mutations et I'environnement est pris d’assaut par les acteurs sociaux a la base
pour satisfaire leurs besoins. Au niveau local, en dehors du sacré la participation est utilisée comme une stratégie locale de
prévention du dommage écologique. Au niveau local, I'approche participative est une stratégie de prévention des dommages
écologiques. C'est le cas de l'initiative de gestion intégrée de la riviere Fourninkéré. Les autorités locales prennent aussi des
initiatives dans ce sens. A ce propos voici ce qu’en dit une autorité locale :

« La Mairie a installé des plaques d’interdiction de dépét d’ordures dans les caniveaux, les lieux et voies publics. Mais, il
y a toujours des résistances malgré la présence faible d’actions et de mesures punitives. On punit les gens quand la mairie les
arréte. Seulement les forfaits sont plus commis la nuit. Autre forme de résistance, les gens disent qu’ils sont chez eux de ne
pas les embéter.... Les actions de sensibilisation ne portent toujours leur fruit. » N. C., élu local.

Le législateur et les acteurs étatiques ont prévu en faveur des collectivités locales des écotaxes ou autres taxes sous le
registre pollueur-payeur. En dehors de la contrainte que ces actions représentent, c’est aussi une stratégie de mobilisation
de I'acteur local en vue de la protection de la nature. Les taxes constituent une motivation en de vue la participation a la
prévention ou a la lutte contre le dommage écologique. Malheureusement, malgré ces initiatives locales, le dommage
continue de prendre plus d’ampleur. Il importe donc de s’interroger sur I'efficacité des normes locales.

3.2 LA TRADITION LEGITIME MAIS LIMITEE FACE A L’AMPLEUR DU DOMMAGE ECOLOGIQUE

La réparation du dommage écologique signifie que le dommageur doit remettre I'environnement dans son état intact
avant la survenue le dommage. Le dommage écologique prend énormément d’ampleur. Mais dans la réalité, il y a
aujourd’hui comme une tolérance sociale du dommage écologique au Bénin. Face aux nombreux problémes quotidiens
auxquels les hommes sont confrontés, I'exploitation des ressources de la nature constitue une alternative facile.

« ... dans les milieux ruraux, la déforestation tient sa source du désir des acteurs sociaux a faire face a leurs besoins
sociaux vitaux ». S.M, Spécialiste de I'environnement.

Aujourd’hui, I'ampleur des dommages dépassent les solutions de la tradition et des collectivités locales. Comme le dit
I'adage « ventre affamé n’a point d’oreilles ». Pire, il existe des dommages qui vont au-dela des frontieres des collectivités
territoriales et des Etats.
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« Les formes actuelles que prend la pollution de I’environnement sont compliquées. Par exemple, avant nos ancétres
n’utilisaient pas les engrais chimiques pour la production agricole. Aujourd’hui, c’est la mode. Les industries polluent, les
intrants agricoles entrant dans le cadre de la production du coton polluent. La pollution a pris d’ampleur et les moyens dont
nous disposons pour y faire face sont tres limités. Le mal de la pollution dépasse le cadre de la tradition. Le progres est donc
source du dommage causé a I’environnement. ». S.J. Historien.

Les propos de cet enquéte montrent que les mécanismes locaux de protection de la nature d’inspiration traditionnelle
ont des limites. Non seulement, les dégats créés a I'’environnement sont d’une grande ampleur, mais dans la tradition, il
n’existe pas encore de technologies appropriées pour faire face aux dégats sur I'environnement qui prennent des
proportions planétaires comme ce fut le cas de la marée noire aux Etats-Unis, le cas en ao(it 2006 de ce déversement
frauduleux de déchets industriels toxiques par la multinationale néerlandaise «Trafigura> (affaire Probo koala) sur onze (11)
sites en Cote d'lvoire. La marée noire de I'Erika du 12 décembre 1999 s'ajoute a cette liste d'atteintes environnementales. On
pourrait s’interroger sur |'efficacité des moyens de la tradition face aux moyens colossaux déployés par des structures
organisées pour détruire la forét, I'eau et bien d’autres ressources émanant de la nature. Le droit de la responsabilité
environnementale doit s’adapter aux défis de notre temps et des sociétés (Le Club des Juristes, 2012). Ce sont les besoins de
I'Homme qui engendrent les guerres contre I'environnement. C’est donc dans leur esprit qu’il faut trouver les mécanismes de
protection. Et ce point de vue, la tradition continue de jouer sa partition face aux défis écologiques. En effet, au Bénin, le
dispositif juridique de protection de I'environnement est trés peu connu des acteurs sociaux a la base. La comparaison entre
les normes juridiques modernes et celles traditionnelles selon les informateurs confirme cette réalité. (Voir tableau ).

Tableau n°2 : Comparaison entre normes traditionnelles et modernes en matiere de protection de I'environnement selon les acteurs

Quelles normes sont plus respectées en | Traditionnelles Modernes
matiére de protection de la nature ?
Total 70% 30%

Selon le tableau n°2, les enquétés pensent que 70 % des normes traditionnelles sont plus respectées en matiére de
protection de la nature alors que 30% ont répondu en faveur des normes modernes. Certes, dans la pratique du droit
moderne, peu de dommages écologiques sont déja réparés malgré la multitude de textes en matiere de protection de la
nature. Le dispositif 1égal est trés peu connu des acteurs sociaux malgré les actions de communication que les organisations
étatiques et non étatiques essaient de mettre en ceuvre. C'est dire que malgré les instruments modernes de protection de la
nature au Bénin, la tradition continue d’étre légitime. La peur de la tradition est un facteur de respect vis-a-vis de la nature.

4 DISCUSSION

Le dispositif juridique national de protection de I’environnement est fait de quelques lois et autres textes réglementaires.
Ce dispositif s’est souvent inspiré des instruments internationaux de protection de I'environnement. Or, au niveau local, il y
existe atouts exploitables. Certes, aujourd’hui, au regard de I'ampleur que prend le dommage écologique, on peut
s’interroger sur |'efficacité des savoirs locaux-localisés comme sus-évoquées. Mais toute chose est pergue selon les capacités
de celui qui regoit. « Le monde que nous percevons est dépendant de celui qui le pergoit. Notre cerveau construit des
mondes a travers notre propre histoire » (Windisch, 1990). On peut retenir qu’au Bénin, une multitude de savoirs sont
congus et opérationnalisées pour réparer le dommage causé a I'environnement notamment au niveau local. Mieux, les
savoirs locaux-localisés produits et diffusés relatifs au dommage écologique varient d’une aréne sociale a une autre. Aussi,
les acteurs sociaux arriment essentiellement leurs actions autour des normes morales endogénes méme si des normes
modernes sont édictées. Ces matériaux empiriques renforcent la perspective de Halbwachs (1970 : 182-183). Selon ce
dernier, I'organisation spatiale agit sur la société par la fagon dont celle-ci I'appréhende : « les formes matérielles de la
société agissent sur elle non point en vertu d’une contrainte physique comme un corps agirait sur un autre corps mais par la
connaissance que nous en prenons (...). Il y a Ia un genre de pensée ou de perception collective qu’on pourrait appeler une
donnée immédiate de la conscience sociale ». |l convient de s’attacher aux représentations collectives de |'espace qui
renvoient aux « sentiments communs » de la société. Dans cette perspective, inforesources (2005) nous renseigne que sur le
terrain, les conventions doivent étre mises en ceuvre en fonction des réalités sociales.
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5 CONCLUSION

Les mécanismes locaux en matiére de protection de I'environnement ont certes des limites, mais elles peuvent étre
opérationnalisés et renforcer la lutte en faveur de la protection de la nature. C'est un peu ce que dit Larrere, valoriser
quelque chose, c’est découvrir le sentiment qui nous y attache (Larrére, 1997). Malgré I'universalité du phénomeéne du
dommage écologique et de la grande ampleur qu’il prend, il importe d’arrimer davantage les normes juridiques a celles
sociales. Une lecture globale du dommage écologique intégrant les normes sociales s'imposent. Compte tenu des atouts des
savoirs locaux, c’est donc le dispositif de participation des acteurs sociaux dans la réparation réelle et la valorisation des
matériaux sociaux dans une perspective anticipée ou qui méritent d’étre renforcés. Car, la conscience des acteurs sociaux a la
protection de I'écologie doit étre élevée par les mécanismes éducatifs. Hier au Bénin, comme aujourd’hui dans d’autres
arénes, créer du tord a I'environnement, c’est sans doute hypothéquer I'avenir de I'Homme, le gb[to. Cette préscience du
risque éleve le niveau de conscience. Et les savoirs locaux peuvent des facteurs intégrateurs a la dynamique de I'avénement
ou de la réparation du dommage écologique. Le dispositif participatif de protection de la nature de ce point de vue doit étre
renforcé.
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ABSTRACT: As the HIV pandemic becomes increasingly complex and devastating in Africa, there is need to come up with
better management strategies in terms of treatment, vaccine and better testing methods. However, this is getting hampered
by the high diversity of Human Immunodeficiency Virus type 1 (HIV-1), which is brought about by high rate of replication and
mutation. The occurrence of mutations leads to emergence of diverse subtypes and variants which are genetically related
but distinguishable. Studies have associated the different subtypes with different clinical and public health consequences. In
this study, molecular analysis of the Protease and Reverse Transcriptase gene sequences of the HIV-1 isolates from plasma
samples collected from Gem sub county in western Kenya was done. Genes sequences generated were aligned with
consensus sequences obtained from Los Alamos HIV Sequence database. Phylogentic analysis was then done using PAUP™
software, version 4.0. A total of 21 HIV-1 plasma isolate samples from Gem sub-county were taken for molecular analysis.
The results showed several mutations in both Protease and Reverse Transcriptase gene regions. The phylogenetic analysis
revealed, 16 (76.2%) of the 21 isolates analyzed to be subtype A, subtype D were 4 (19.0%), and the remaining 1 (4.8%) was
circulating recombinant form, CRF_AD. Since this study revealed three different HIV-1 subtypes in Gem, it would be
necessary to conduct a future study to find out the effect of these subtypes on the transmission, pathogenicity and the rate
of HIV-1 disease progression in Gem sub-county, western Kenya.

KEYWORDS: Mutation, Diversity, HIV Subtype, Antiretroviral, Protease, Reverse Transcriptase, Recombinant form.

1 BACKGROUND

Human Immunodeficiency virus (HIV) is a kind of virus that belongs to a group of viruses called retroviruses. It is believed
that HIV originated in sub Saharan Africa during the twentieth century. ™ and it is now a pandemic, with an estimated 38.6
million people currently living with the HIV worldwide.™ It has its genome in form of ribonucleic acid (RNA), and inside it are
the three enzymes necessary for replication. These are surrounded by a coat of glycoprotein. This virus, like other pathogens
needs a host cell to complete its life cycle. It starts its life cycle by first attaching to the host cell, usually the CD-4 T-
lymphocyte cell, which is a cell of the immune system. After this attachment, it empties its content into the cell and with the
help of its reverse transcriptase, it changes its genome, usually RNA into DNA and with the help of its intergrase enzyme, it
integrates its genome into the host cell DNA. Once integrated, it is called a provirus.

When the host cell undergoes transcription it produces the viral messenger RNA (mRNA) which eventually get translated
to viral protein which then gets chipped into sizes by protease enzymes into new viral particles which eventually burst the
host cell. This process leads to killing of many of immune system cells thereby weakening the immune system, leading to a
condition referred to as Acquired Immunodeficiency Syndrome (AIDS).B]Once immune system is weakened, one remains
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prone to opportunistic infections and tumors. Currently, there is no known vaccine or medicine that cures HIV/AIDS, save for
the antiretroviral drugs that inhibit action of viral enzymes that are necessary for viral replication. Vaccine development has
been hampered by the high rate of viral mutations that occurs naturally, enabling HIV to exist in an individual as a complex
mixture of genetically related but distinguishable variants. “|f mutations occur in the gene region encoding molecular
antiretroviral drug target, then this may cause ARV drug resistance. &)

In African continent, HIV prevalence varies. For instance, in southern African countries, more than one in every five
pregnant women is HIV infected. © |na few sub Saharan African countries, HIV prevalence in prenatal clinics in 2003
exceeded 10%, while in urban settings in southern Africa, antenatal sero-prevalence reached 40%.° In West Africa, HIV
prevalence in pregnant women remain generally stable at low levels, though in some urban areas it exceeds 10 percent,
while in rural areas the rates are generally low.®

In East Africa and parts of Central Africa, prevalence has fallen, for instance, in Addis Ababa, among 15-24 years old
pregnant women, the prevalence fall to 11% in 2003 from 24% in 1995. Previous studies reveal that Asia is experiencing
rapidly growing epidemics. vl Likewise, Eastern Europe is also experiencing rapid increase in prevalence, which is being
attributed to rise in mother to child transmission. ®.The risk of mother to child infection increases if a breast feeding mother
is newly infected, owing to the initially high level of virus. © It is therefore important that more attention should be directed
to HIV/AIDS prevention and treatment.

HIV infection is most commonly due to unprotected sex with infected partner, but can also occur from receiving
contaminated blood during transfusion or exposure to non sterile instrument or medical procedure.[lo] Most infected
children under 15 years have contracted the virus by transmission from their mothers, an indication of the prevalence of
infection in women of child bearing age. Mother to child transmission of HIV can occur before, during or after delivery, but
only in rare cases does it occur during early stages of pregnancy. Mty Europe and America, the estimated rate of mother to
child HIV transmission ranges from 14-25% while in developing countries, it ranges from 13- 42%."1n developed countries,
antiretroviral therapy, elective caesarean section, and refraining from breastfeeding have been used to reduce the rate of
mother to child transmission with some success.™ In developing countries, peripartum antiretroviral prophylaxis with one
drug alone can reduce the rate of infection in breastfed infants assessed at 2 or 3 month of ARV administration to around 10
percent[”] 3} and with two or more drugs to about 7 percent at 6 weeks.™ Prolonged breastfeeding has been reported to
expose infants more to the risk of HIV transmission. M08 The risk of the mother to child transmission has been associated
with the maternal viral load in plasma. o) A study also indicated the risk of mother to child transmission to depend on the
subtype the mother harbors, where subtype D is easily transmitted than subtype A and C. (20

The current approach to prevention of mother to child transmission targets the late intrauterine and intrapartum periods,
because this period is a relatively short interval of relatively high risk.”" An estimated 40 percent of overall transmission
occurs in late pregnancy and during labour pain and delivery.m] Peripartum antiretroviral prophylaxis reduces transmission
risk in the period of and around deIivery.m] Studies have shown that antiretroviral therapy can reduce overall risk of HIV
infection even in breastfeeding popuIations.“”Transmission through breastfeeding has been well documented with the initial
reports indicating the possibility of transmission through breast milk in breastfed infants being of women who had been
infected postnatally through blood transfusion or through heterosexual exposure.muzs] Another study conducted revealed
infant infection through wet nursing 26l

There are two types of HIV responsible for infection, namely, HIV-1 and HIV-2. A major proportion worldwide is caused
by HIV-1 virus which was first identified in 1983. 7 The HIV type 2 was first detected in West Africa and is significantly
present in this region since the beginning of AIDS epidemics two decades ago. 8 H1V-1 has evolved significantly varying from
one geographical region to another.” HIV-1 is the most diverse and has evolved into three major groups, mainly, group O
(Outlier), N (non M) and M (major)m] M group is the most divergent group and has evolved into nine different subtypes,
subtype A, B, C, D, F, G, H, J and K.

All the subtypes originated from central Africa.®” In addition, strains of HIV-1 recombinants forms have been identified to
be in circulation. % Other forms which have been recognized are, A to H with subtypes A and B being the most
prevalent.[31][32][33] A study conducted in South Africa indicated that the virus diversity influences transmission and
pathogenicity, and it associated subtypes B with male homosexual transmission and C with heterosexual transmission.>*
Other studies also associate subtype A and G with longer AIDS free survival period, which is opposed to other non B
subtypes.BS] All groups of HIV-1 are found in Africa; while group M is found all over the continent, group N and O are
restricted to Central Africa.*®/7138I539) Subtypes A, and D are prevalent in East Africa subtype A in West Africa, and C in South
Africa, while recombinant subtypes viruses are found in Central and West Africa.®” In West and Central Europe, America and
Australia, subtype B is the most prevalent form "% Globally, subtype C is the predominant form causing much of heterosexual
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infections worldwide.”*" Unlike HIV-1, HIV-2 does not vary so much in geographical distribution, and almost all types of HIV-2
are found in West Africa and majority of HIV-2 characterized belong to the group A reported in West Africa region. (31E2]133]

HIV genetic diversity has significant clinical and public health consequences; HIV mutagenic potential and diverse
assortment of antigenic epitope has hampered HIV vaccine development effort. Many vaccine development attempts have
concentrated on subtype B which is the dominant in the developed world which fund such vaccine development initiatives,
raising the concern whether they will be effective in Africa where none subtype B dominate. 42 The high genetic diversity
also poses threat to testing and diagnosis of HIV. Most HIV tests detect the HIV antibodies, and originally, these tests relied
on subtype B epitopes. For instance, when type O emerged in 1990s, it tested negative with kit manufactured based on
subtype B model. (431 Therefore, HIV diversity data is a very important tool in HIV and AIDS management and yet there is still
relatively little information on the viral diversity in rural western Kenya, and the few studies on diversity in Kenya have
been tilted to either antenatal clinic attendee or commercial sex workers in the urban centres thereby leaving out the
general rural population. So it was necessary to carry out a study to determine the HIV subtypes circulating in Gem District,
western Kenya. The findings of this study will be useful for better management of HIV/AIDS in Gem western Kenya, and other
parts of the country.

2 MATERIALS AND METHODS
2.1  STUDY AREA

This study was conducted in Gem District, western Kenya, within Nyanza province. It is an area of approximately 403.1
km?, and about 42 kilometers northwest of Kisumu town. Gem lies between latitude 0° 26’ to 0° 12’ north of Equator and
longitude 33° 58 east and 34° 05’west of Prime meridian. It is an area were cultural practices, which fuel HIV transmission,
such as wife inheritance and polygamy are common. It lies along the Kenya - Uganda highway, with trading centres along the
highway.

2.2 STUDY POPULATION AND SAMPLING SCHEME

Study Population and Sampling Scheme According to 2007 Kenya AIDS Indicator Survey (KAIS), 7.1% adult (aged 18 years
and above) Kenyans (representing 1,417,000) were HIV infected; Nyanza province in which Gem, western Kenya falls under
had an average of 14.9% adult infection. Gem population was estimated at approximately 75,000[44]‘ so working with 14.9%
which was the average adult HIV prevalence in Nyanza province[45]‘ an estimated 11,175 adults were HIV infected in Gem,
western Kenya, from which the study sample of 45 was drawn. The study sample of 45 tested HIV positive by Unigold™ Using
the software Power and Sample Size program, 45 HIV positive adults were randomly selected to be able to reject the null
hypothesis with a power of 0.95, given a standard deviation of 1.96 and type | error probability of 0.05.

2.3 INCLUSION CRETERIA

To be included in the study, one had to be an adult aged 18 years and above and tested HIV positive with Unigold™, and
also,must have been resident of Gem for the last 6 months and willing to participate in the study.

24 EXCLUSION CRITERIA

Any persons below 18 years of age, and/or testing HIV negative with Unigold™ was excluded from the study. All persons
not having been living in Gem in the previous 6 months, regardless of age and/or HIV status, were also excluded from the
study.

2.5 ETHICAL CONSIDERATIONS

Informed consent was obtained from those individuals meeting inclusion criteria. Approval for this study was obtained
from the ethical review committee at Kenya Medical Research Institute (KEMRI) and Human Investigational Review Board
(HIRB) at Centre for Disease Control and Prevention (CDC), Atlanta, Georgia, USA. Since the process of drawing blood samples
exposed the participants to some risk of pain, the process was carried out professionally and in a sterile manner to minimize
the risk of infections.
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2.6 SAMPLE COLLECTION AND PROCESSING

All the prospective study participants were requested to give 5 mililitres of blood and this was taken through
venipuncture, put into anticoagulant tubes (EDTA tubes) and then put in cooler box and transported to the main KEMRI/CDC-
HIV research laboratory for plasma separation. The amount chosen was sufficient for an extra aliquot to be stored as back-up
during the experiments. The samples were centrifuged to separate plasma from whole blood and the plasma aliquoted in
two 1.5 mililitres tubes (an extra tube as a back-up) and kept in a - 80°C freezer awaiting RNA extraction and nucleic acid
analysis.

2.6.1 QIAGEN™ RNA EXTRACTION

During extraction, one tube of plasma of each sample was drawn from the freezer and thawed in ice (40C) in the biosafety
cabinet. An aliquot of 500 microlitres was made into another 1.5mililitre tube. This was then centrifuged for one hour at
16400 revolutions per minute at 4°C in a refrigerated centrifuge (microcentrifuge, Eppendorf, USA). After spinning, 360
microlitres of the supernatant was pippeted out leaving 140 microlitre as the pellet. Then 560 microlitres of lysis buffer (in
the QiagenwI RNA extraction kit) was added to the pellet, mixed by pulse vortexing and then briefly centrifuged. This was
then incubated at room temperature for 1 hour to allow for maximum lysis of viral particles to occur. This was then followed
by brief spinning and pulse votexing. Exactly 560 microlitres of absolute ethanol was added and mixed by pulse vortexing
followed by brief spinning to coagulate the viral nucleic acid. Then 630 microlitres of this sample was then added to the spin
column, put in a 2-millilitres collection tube, and then span for 1 minute at 8000 revolutions per minute and at 25°C and the
filtrate discarded. (The membrane in the spin column is meant to trap the viral nucleic acid as the filtrate passes.) This step
was repeated with the remaining sample. Then 500 microlitres of wash buffer-1 in the kit, was added to the spin column to
wash the already membrane trapped RNA. Same procedure was repeated with wash buffer-2 in the kit, and spinning at 8000
revolutions per minute done for 3 minutes at 25°C. Elution of the membrane trapped RNA was finally done with 60
microlitres of diethylpyrocarbonate (DEPC-treated) water in a separate 1.5 mililitres sterile RNase free tube. In cases where
the RT-PCR reaction was not to be set immediately, the RNA extract was stored at -80°C.

2.6.2 RT-PCR

The protease and the RT regions from each patient sample were first amplified using RT-PCR. During this reaction, 10
microlitres of the RNA extract was added to the PCR reaction mix containing 1ul of supper script Il one step enzyme (Gibco
Chemicals, USA), 2 microlitres of 10 milimolar dNTP (Applied Biosystems USA), 10microlitres of 5X PCR buffer (Applied
Biosystems, USA.), 0.5 microlitres of RNase inhibitor (Applied Biosystems, USA), 23.5 microlitres of DEPC treated water
(Sigma Chemicals, USA) and a set of the following 1.5 microlitres of 8 micromolar of each primers: RT gen 4R, 5'-
TAATTTTTTAGGGAAGATCTGGCCTCC-3" bp2082-2108 and pro-out 5-CTGTTAGTGCTTTGGTTCCTCT-3" bp 3399-3420 (CDC,
HIVR Laboratory, Atlanta, Geogia, USA). The reaction was performed under the following conditions: initial denaturation and
subsequent reverse transcription at 65°C for 10 minutes, and 50°C for 45 minutes, respectively; denaturation of cDNA at 94°C
for 2 minutes, 40 cycles at 94°C for 15 seconds, 55°C for 20 seconds, and 72°C for 2 minutes, and final extension of 72°C for
10 minutes. Deionized water was used as negative control for the reaction.

2.6.3 NesTeD PCR

Since RT-PCR ended up with a little bit larger fragments, it was therefore necessary to do nested PCR to narrow the
amplification to the specific fragment of interest. This second round of amplification was carried out in a 50 microlitres
reaction mixture comprising of 10 microlitres of the RT-PCR product, 1 microlitres of 2.5 units of Taq polymerase (Applied
Biosystems, USA), 2 microlitres of 10 milimolar dNTP (Applied Biosystems, USA), 10 microlitres of 5x PCR buffer (Applied
Biosystems USA) and 24.5 microlitres of DEPC treated water (Sigma Chemical, USA) and a set of the following 1.5 microlitres
of 8 micromolar of each primer: 215/219, 5° TCAGAGCAGACCAGAGCCAACAGCCCC-3" bp 2136-2163 and PAF-4
5'CCTTACTAACTTCTGTATGTCATTGACAAGTCCAGCT 3 bp 3300-3334 (CDC, HIVR Laboratory, Atlanta, Georgia, USA), and the
reaction performed with the cycling parameters of 94°C for 4 minutes followed 40 cycles at 94°C for 15 seconds, 55°C for 20
seconds, and 72°C for 2 minutes with a final extension step at 72°C for 10 minutes. Deionized water was used as negative
control for the reaction.
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2.6.4 GEL ELECTROPHORESIS

Gel electrophoresis was done by mixing 5 microlitres of the nested PCR product with 2 microlitres of the loading dye and
loaded onto a 1% ethidium bromide stained agarose gel. This was followed with electrophoresis at 130V for 20 minutes. The
loaded well that did not show any band as shown in Figure 2.0 were considered negative for HIV-1. Those that did show band
as shown in Figure 2.0 at position 1200 basepairs as indicated by mass ladder control, were considered to be positive for HIV-
1, and so were taken for purification prior to sequencing. At this stage, out of the 45 samples initially taken for amplification,
only 30 samples amplified.

Ladder S1 S2 S3 S4 S5 S6 S7 S8

1200 bp

Loading
wells

Figure 1.0: Picture of a gel showing positive and negative samples

A picture of a gel taken after electrophoresis of nested PCR product to identify the samples where gene amplification
occurred. Each sample marked as S1-S8 was loaded into its well and electric current applied at a voltage of 130v for 20
minutes. Since the region amplified was 1200 basepairs in size, the samples in which gene amplification occurred; S5, S6 and
S8 had bands corresponding to a 1200 basepair band in the ladder (control) as shown.

2.6.5 QIAQUICK PURIFICATION OF PCR PRODUCT

Due to the presence of nonspecific bands on some samples, the PCR products were purified with the QlAquick gel
extraction kit (Qiagen, USA) as per the manufacturer’s instructions.

2.6.6 DiLuTION OF PCR PRODUCTS

For the samples that showed bigger bands, which meant high concentration of PCR product, dilution with DEPC-treated
water was done either 1 in 4 or 1 in 10 depending on the size of the band (the bigger the band the more the DNA in the
sample and therefore the higher the dilution). Dilution of the PCR product was done so as to have a less concentrated
product recommended for sequencing reaction as this would give more distinct peaks during genetic analysis.

2.6.7  SEQUENCING REACTION
PCR products were sequenced using overlapping oligonucleotide primers. Sequencing reactions were performed using

the Big Dye Terminator Cycle Sequencing Ready Reaction sequencing kit (Applied Biosystems, USA) according to the
manufacturer’s instructions.
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2.6.8 PURIFICATION OF THE SEQUENCED PRODUCT

This step was carried out to get rid of excess dDNTPs from the sequenced product and the purification at this step was
done using Centri-sep Columns™ (Applied Biosystems, USA). The Centri-sep Column™ was first prepared by tapping it for the
gel in it to settle at the bottom, the top was then removed. 0.8 ml of distilled or deionized water was added to the column
and the top taken back, and this was allowed to settle for 1 hour at room temperature so as to fully wet the gel in the Centri-
sep Column™. The column was then gently tilted on one side and tapped to remove any air bubble that could be trapped in
the gel. Then, the top of the column was removed followed by the bottom seal and the column put in collection tube to
collect the filtrate while spinning for 2 minutes at 300rpm. After this the filtrate was discarded and columns put in sterile
1.5ml tubes and the sample i.e the sequenced product, added by gently pipetting from the top of the gel in the column and
then briefly spinning to get out the purified sample as the filtrate.

2.6.9 SPEED VAC DRYING OF THE SEQUENCED PRODUCT

The samples were then arranged in the Speed Vac™ (Applied biosystems, USA) for drying, and drying manually done at
medium speed for 30 minutes.

2.6.10 DENATURATION

The dried samples were then resuspended in the 20 microlitres of formamide and pulse vortexed and left to settle for 30
minutes after which the samples were put back to the optical tubes and loaded to the thermocycler set at 94°C for 2
minutes for the denaturation before sequence analysis.

2.7 SEQUENCE ANALYSIS

The sequencing products were run on ABI 3100™ (Applied Biosystems) Genetic Analyzer and then assembled by
SequencherwI software (Gene Code, Ann Arbor MI). The PRO and RT gene sequences generated were then aligned with
consensus sequences obtained from Los Alamos HIV Sequence database (htt//hiv_web.lanl.gov) representing HIV-1 subtypes
including A1, A2, B, C, D, G, F1, F2, K, H, J, and the circulating recombinant forms. Phylogenetic analysis was performed using
PAUP™ Version 4.0, and maximum likelihood tree constructed and confidence of analysis tested using bootstrap values. The
gene sequences were further analyzed by Similarity analysis using SimPlot™ to determine whether they were pure subtypes
or recombinant forms. Similarity plot using SimPlot™ version 2.5 Software (S.Ray, htt://www.med.jhu.edu/deptmed/sray)
determined the percent similarity between Gem sequence and a selected group of reference sequences by moving a window
of 400 basepairs fragment with 20 basepairs increment along the alignment. Similarity values were plotted at the midpoint of
400 basepairs fragment and similarity curve generated.

2.8 LIMITATIONS OF THE STUDY

The study used in-house PCR method, which had just been developed by CDC/KEMRI HIVR Laboratory, Kisumu-Kenya, so
was still not yet well refined and therefore could affect the PCR result. (It could amplify only up to 2000 viral copies per
milliliters of plasma). The study was carried out under very strict management conditions that at times did not allow for
repeat of certain assays that failed, like when some primers failed to anneal during sequencing reaction leading to failure of
some samples to sequence.

3 RESULTS
31 PHYLOGENETIC ANALYSIS

Phylogenetic analysis was done sing PAUP™ software and phylogenetic tree constructed as shown in Figure 2.0 Many of
the sequences marked ‘Gem’ clustered next to subtype A reference sequences, confirming them as subtype A sequences.
Some clustered next to subtype D reference sequences confirming them as of subtype D, while ones sequence, Gem.3001670
was next to subtype A, but with a very short branch as compared to other subtype A. Other analysis (similarity analysis)
revealed it as a recombinant form (CRF_AD). The phylogenetic analysis result was extracted from the tree and tabulated as
shown in Table 1.0, so as to show the subtype of each individual sequence analyzed phylogenetically. Out of 21 samples
analyzed, 16 (76.2)% were subtype A, subtype D were 4 (19.0%), while circulating recombinant form (CRF_AD) was 1 (4.8%),
as summarized in Table 2.
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Figure 2.0: phylogenetic tree

The tree estimates the evolutionary past based on gene sequences. It consists of branches and nodes. The tree consists of
both internal and terminal nodes as shown. The internal node corresponds to hypothetical last common ancestor of gene
sequences arising from it, while the terminal node corresponds to the sequences from which the tree was derived. The
length of the branches corresponds to amount of evolution (percent sequence difference) between the two nodes they
connect. Thus the longer the branch, the more divergent the sequences attached to it. In Figure 3, the sequences analyzed
are marked in the tree as ‘Gem’ in the branches, and amongst them are other sequences that act as reference sequences in

the tree.
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Table 1: Distribution of HIV-1 subtypes for individual Gem sequences

Sample codes Subtypes
Gem. 007 (control sample)
Gem.2000260
Gem.3002680
Gem. 2005360
Gem.2005470
Gem.3000040
Gem.300080
Gem.3000780
Gem.3001060
Gem. 3001150
Gem. 3001230
Gem. 3001670
Gem. 3001990
Gem 3002400
Gem.3002500
Gem. 3003360
Gem. 3003780
Gem. 3004000
Gem. 3004030
Gem.3004740
Gem. 3005280
Gem.3005690

%>>>c>>>>>>>
I

>

o

CO>>> 5 >>>0

Table 2: Summary of HIV-1 subtypes circulating in Gem, western Kenya.

Subtype A | Subtype D | CRF_AD
16 (76.2%) 4 (19.0%) 1(4.8%)

3.2 RECOMBINATION ANALYSIS

Recombination analysis was done as a confirmatory test on the subtypes and the similarity curves plotted as shown
Similarity curve showing sequence Gem 2000260 as subtype A is shown in Figure 4, while Figure 5 shows a similarity curve
for sequence, Gem 3005280, which was a representative of subtype D. Figure 6 shows similarity curve for sequence, Gem
3001670, which was found to be a recombinant form (CRF_AD). So the similarity analysis which was meant to confirm
recombination among the subtypes showed only one sequence, Gem 3001670 (Figure 5) as the only recombinant form.
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FileName: C:\Documents and Settings\pjaleny\Desktop\Gem inhouse stuff\GemSeqAlInczehl.nex
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Figure 3.0: Similarity curve for sequence Gem 2000260 (subtype A)
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Similarity plot to determine percentage similarity between sequence, Gem 2000260 and a group of selected reference
sequences for subtype A, B, C, D, F, and K by moving a window of 350 basepairs fragments with steps of 10 basepairs
increments along the alignment and similarity values plotted at the midpoint of 350 basepairs fragment.
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Figure 4.0: Similarity curve for sequence Gem 3005280 (subtype D)

Similarity plot to determine percentage similarity between sequence, Gem 3005280 and a group of selected reference
sequences for subtype A, C, D, and H, by moving a window of 400 basepairs fragments with steps of 10 basepairs increments
along the alignment and similarity values plotted at the midpoint of 400 basepairs fragment.
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Figure 5.0: Similarity curve for sequence Gem 3001670 (recombinant CRF _AD)

Similarity plot to determine percentage similarity between sequence, Gem 3001670 and a group of selected reference
sequences for subtype A, C, D,H, O, and N by moving a window of 400 basepairs fragments with steps of 10 basepairs
increment along the the alignment and similarity values plotted at the midpoint of 400 basepairs fragment.

4 DISCUSSION

Phylogenetic analysis revealed that HIV epidemics in Gem sub-county is driven by subtype A, which was 76.2%, followed
by subtype D which was 19.0%. There was also a small percentage of recombinant form (CRF_AD), 4.8%. The subtypes found
in this study were similar to those found in another study in Kenya, except that it did not find subtype C and G which were
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found in the previous study‘[46] The finding of this study were also in line with another HIV-1 diversity study conducted in
Kenya which found HIV-1 subtype A to be the dominant followed by subtype D" Other similarity analysis studies in Kenya
have shown that most of the HIV-1 recombinant forms in Kenya have a portion of HIV-1 subtype A" 5o the recombinant
form found in this study too was a combination of subtype A and subtype D. In this study some of the subtypes A in the
phylogenetic tree were clustered around Ugandan subtype A strains which is an evident of the social interaction between
the people of Gem subcounty and Uganda. The existence of HIV recombinant form in Gem confirms a possibility of co-
infection.®® the exixtant of recombinant form of subtype A and D in this study therefore reveals coinfection by these two
subtypes in this region. It may even involve other subtypes though not revealed by the study.

5 CONCLUSIONS

The study revealed that in Gem sub county, HIV-1 diversity is constituted by two subtype A and subtype D, with subtype A
being the dominant. The result also showed that recombinant form (CRF_AD) also exists in small proportion. The findings of
this study are in consistence with other studies that are so far conducted in Kenya except for the slight variations which may
be attributed to sample origin.[48][46]

Other studies conducted in other regions in Africa have shown that HIV diversity has influence on the transmission, rate
of disease progression and pathogenicity. [34][49] It is therefore advisable to carry out a future study to determine the effect
of subtypes found in this study on the transmission, rate of HIV disease progression, and pathogenicity in Gem, western
Kenya.
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ABSTRACT: Fractured aquifers of gneiss are the main drinking water sources for population living in the north area of Alépé.
Neglecting geochemical monitoring of such groundwater is able to deliver water consumers taking unacceptable risks. The
quality of water from bedrock in terms of taste can lead people to drink surface water whose chemical quality is lower in
comparison with the reference quality. The aim of this study is to estimate the major cations concentration of gneiss
groundwater in which mineralization was almost due to silicate hydrolysis. To achieve the aim in view, a study of main
mineral of the gneiss aquifer was carried out and a geochemical simulation through inverse modeling by PHREEQCI code was
applied on water rock process. The study showed that the main silicate minerals of gneiss that contained major cations were
albite, K feldspar, plagioclases and amphibole. The dissolution mean rates of minerals able to increase groundwater
mineralization by hydrolysis were 1.3 x 10° mol L™ for K-feldspar, 3.8 x 10 mol L* and 1.0 x 10™* mol L™ for oligoclase and
amphibole (ferro-tshermakite), respectively. Through these results, it shown that oligoclase would be the mineral more
favourable for hydrolysis among feldspars studied in the gneiss. In gneiss groundwater, sodium was mainly supplied by
oligoclase, potassium was supplied by K-feldspar and ferro-tshermakite, magnesium was supplied by ferro-tshermakite only
and calcium was supplied by oligoclase and ferro-tshermakite.

KEYWORDS: Aquifer, gneiss, silicate, groundwater, modeling

RESUME: Les aquiféres fracturés du gneiss sont les principales sources d’eau potable de la région nord d’Alépé. Négliger le
suivi géochimique de telles nappes revient a livrer les consommateurs des eaux de la région a des prises de risques énormes.
La qualité de goUt incomprise, peut amener certaines populations a se tourner vers les eaux de surface dont la qualité
chimique est au plus niveau de I'échelle de référence. L'objectif de I'’étude est de cibler la source des cations majeurs et
d’estimer leurs concentrations dans la nappe de gneiss dont la minéralisation se fait quasiment suivant le processus
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d’hydrolyse. Pour atteindre cet objectif, une étude des principaux minéraux constitutifs de I'aquifére est faite et une
simulation géochimique au moyen de modeéle inverse par le code PHREEQCI est appliquée sur les interactions entre les
minéraux et I'eau. Les résultats montrent que les principaux minéraux du gneiss susceptibles de minéraliser la nappe sont
I'albite, le K-feldspath, les plagioclases et les amphiboles. Les taux moyens de dissolution des minéraux favorables a
I’'hydrolyse sont de 1,3 x 10° mol.L” pour le K-feldspath, de 3,8 x 10 mol.L" et de 1,0 x 10™* mol.L™ respectivement pour
I'oligoclase et I'amphibole (ferro-tshermakite). L’étude montre que dans I'aquifére du gneiss, I'oligoclase serait plus favorable
a la dissolution par rapport aux autres feldspaths de la roche. Le sodium provient majoritairement de I'oligoclase, le
potassium provient a la fois du K-feldspath et du ferro-tshermakite, le magnésium provient exclusivement du ferro-
tshermakite et la source du calcium est a la fois I'oligoclase et le ferro-tshermakite.

MoTs-CLEFS: Aquifére, gneiss, silicates, eaux souterraines, modélisation.

1 INTRODUCTION

En Cote d’lvoire, la nappe de fractures est tres sollicitée car elle constitue parmi les sources d’eaux exploitables, la
principale source d’eau potable qui alimente environ deux tiers soit une quinzaine de million de la population ivoirienne. La
qualité des eaux de fractures dépend de la lithologie de I'aquifére. La minéralisation des nappes se fait par altération ou
hydrolyse des minéraux au contact de I'eau. Dans la zone d’étude, la nature du socle est constituée en grande partie de
gneiss mais on y rencontre également des métamonzogranites, des métagranites a muscovite et des métamonzonites a
biotite [4]. Ces roches métamorphisées sont beaucoup fracturées [1] et les débits enregistrés sont parfois considérables ; ils
sont de 'ordre de 3m>/h dans les roches granito-gneissiques d’apres les conclusions d’une étude réalisée en Cote d’lvoire [5]
et de 2,9m*/h dans les granites [19] de Cote d’lvoire. La nappe de fractures des gneiss de la région située au Nord de Alépé
est trés éprouvée car elle sert de source d’approvisionnement d’eau potable aux populations rurales qui s’y trouvent. Les
eaux souterraines de cet aquifére sont de bonne qualité et méritent un suivi en ciblant et les différentes sources
d’approvisionnement et en estimant les taux de dissolution, des cations majeurs dans I'eau par hydrolyse au dépens de la
roche. Plusieurs travaux ont été menés dans plusieurs localités et montrent que I'activité des microorganismes participe a la
dissolution de l'albite et des amphiboles [14], [8]. En milieu anoxique a pH 6,86 a 25°C et en 65 jours, de tel processus
bactérien se produit amenant une dissolution de la biotite et la phlogopite 3 des taux respectifs de ~10~ mol.L” pour le K et
~10° mol.L™ pour le l\/lg2+ et le Si** [6]. [17] ont également montré que le taux de dissolution des minéraux augmente en
milieu acide.

L'objectif de cette étude est d’utiliser la modélisation inverse par le code PHREEQCI pour simuler la dissolution des
principaux minéraux de I'aquifére fracturé du gneiss au Sud-Est de la Céte d’lvoire. Il s’agit plus spécifiguement d’étudier
premiérement les principaux minéraux du gneiss par microscopie optique et par la microsonde électronique et
secondairement d’étudier les interactions eau-roche. Le processus d’hydrolyse entre I'eau et la roche est couramment simulé
en géochimie [12], [16].La simulation oppose deux types d’eau: (1) une solution 1 qui représente les eaux d’infiltration,
acides et moins minéralisées et (2) une solution 2, moins acide et relativement plus minéralisée qui présente les
caractéristiques de I’eau de la nappe au moment du prélévement.

2 GENERALITES SUR LE GNEISS DE LA ZONE D’ETUDE

Les travaux de [4] ont montré que le gneiss regroupe un facies fin a biotite et un autre faciés amphibolitique sont des
facies paradérivés qui présentent des recristallisations métamorphiques plus élevées. Ces faciés sont localisés autour des
métamonzogranites et des métamonzonites a biotite (Figure 1). Ces gneiss sont facturés [1] et mézosonaux. lls sont tres
hétérogenes et leur répartition reste tres circonscrite a la périphérie des grands massifs monzogranitiques a monzosonitiques
[4].
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Figure 1 : Situation de la zone d’étude
3 MATERIEL ET METHODES
3.1 ECHANTILLONNAGE D’EAU ET DE ROCHE

Trois échantillons d’eau ont été prélevés dans I'aquifere du gneiss précisément a YAPOKOI, a DANGUIRA et a ABROTCHI.
Le matériel d’échantillonnage est composé d’un pHmeétre et d’un conductimétre pour la mesure de pH et de la conductivité
électrique (CE). Le pHmeétre a également servi a faire la mesure in situ de I'alcalinité des eaux souterraines. Ces eaux ont été
conservées dans des flacons en Nalgéne de différentes capacités : 500 ml pour les cations et 125 ml pour les anions.

Deux échantillons de roche ont été prélevés dans la partie saine du gneiss a différents points et non loin des forages qui
ont servi a prélever les échantillons d’eau.

3.2 ETUDE EN LABORATOIRE

L’analyse des échantillons d’eau a été faite a I’'lUMR GEOPS (Géosciences Paris-Sud). Les cations et anions majeurs ont été
mesurés respectivement sur un ICP-AES emission spectrometer Varian-liberty 200 et une chromatographie ionique-Dionex.
L'incertitude sur la mesure des ions par chromatographie ionique est fonction du nombre d’échantillon analysé entre deux
calibrations et est estimée a 4 % dans cette étude tandis que I'incertitude maximale acceptée sur I'ICP est de 5 %.
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Les échantillons de gneiss ont servi a confectionner des lames minces a 'UMR GEOPS. Ces lames minces portent sur les
niveaux sombres de la foliation pour avoir un ensemble représentatif des minéraux. L'étude minéralogique du gneiss s’est
faite en plusieurs étapes : d’abord au microscope optique en lumiére transmise a GEOPS (Figure 2) puis a la microsonde
électronique CAMECA SX100 I’Université Pierre et Marie Curie.

Figure 2 : Minéralogie du gneiss (A : Lumiére Naturelle ; B : Lumiére Polarisée)
3.3 MODELISATION GEOCHIMIQUE

La modélisation géochimique inverse simule les interactions eau-roche dans l'aquifére du gneiss en impliquant la
connaissance d’une part de la chimie des eaux de recharge et celle de I'échantillon d’eau prélevée et d’autre part de la
minéralogie de I'aquifére rocheux. L’eau de recharge qui est la solution 1 est acide et moins minéralisée tandis que I'eau de la
nappe échantillonnée représentant celle qui a interagi avec I'aquifére est la solution 2 est moins acide et relativement plus
minéralisée [3]. La température de simulation est de 25°C. Les interactions eau-roche montrant la minéralisation de la nappe
en cations majeurs, ont été simulées a partir du code USGS (PHREEQCI). Ce programme de modélisation est couramment
utilisé pour expliquer et interpréter les processus géochimiques [7], [9], [18]. Les données d’entrée du modele se présentent
suivant la Figure 3. Les minéraux silicatés servant de données d’entrée de modeéle ne concernent que les principaux minéraux
dont la dissolution est susceptible de minéraliser la nappe souterraine [3]. Les minéraux comme le quartz ne possédant pas
de cations majeurs dans leurs formules structurales ne sont pas pris en compte.
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TITLE Inverse mcdelling of South ivorian Gneiss Groundwater
SOLUTION_SPREAD
-units mmol/1
Number pH Si Ca Mg
1 6.1 0.020 0.290 0.005
2 7.3 0.771 0.491 0.242
INVERSE MODELING 1
-solutions 1
-uncertainty 0.265
-phases
Albite dis
K-Feldspar dis
Plagioclase dis
Amphibole dis
Kaolinite pre
Halite
Gypsum
Fe (OH) 3 (a)
co2 (g)
CH4 (g)
-range 1000
-tolerance 1e-010
-mineral water true
PHASES
Albite
Na0.96A10.96513.0408 + B8H20 = 0.96Al1 (OH)4- + 3.04H4S5i04 + 0.96Na+
log_k 0
K-Feldspar
K1.63A11.63512.3708 + 8H20 = 1.63A1(0H)4- + 2.37H45i04 + 1.63K+
log_k 0
Plagioclase
Na0.86Ca0.21211.28i2.7808 + 4.88H+ + 3.12H20 = 1.2A1+43 + 0.21Ca+2 + 2.78H4Si04 + 0.86Na+
log k 0
Amphibole
Ca2.81Na0.45K0.13Mgl.71Fel.18A12.94516.30022(OH)2 + 20.8H+ + 1.2H20 = 2.94Al1+43 + 2.81Ca+2 + 1.18Fe+2 +
6.30H48i04 + 0.13K+ + 1.71Mg+2 + 0.45Na+
log_k 0

K Alkalinity s (8)
0.010 0.200 0.017
0.044 1.995 0.003

w2
[S RGN
w0

o O

o O
= N

omN
n
o
w

END

Figure 3 : Données d’entrée du modéle

L’équation générale de bilan de masse prise en compte dans la simulation s’écrit :

p
AMe = Mp yinaly ~ My initial) = Zapbp,k (1)
p=1
Ou; Amp est la différence de concentration de I'élément k entre I'eau finale et I'eau initiale ; p est le nombre de

phases; a, est le transfert de masse de la phase p et bpyk est le coefficient stoechiométrique de I'élément k dans la phase p

[3].
4 RESULTATS
4.1  ComPOSITION CHIMIQUE DES SOLUTIONS ET COMPOSITION IMINERALOGIQUE
La composition chimique moyenne de la nappe de fractures (solution 2) est présentée dans le Tableau 1. Celle de la

solution 1, représentative des eaux de recharge de la région est donnée par [3] (Tableau 1).

Les résultats de I'’étude minéralogique du gneiss révelent d’une part, un assemblage de minéraux essentiels que sont : le
quartz, les amphiboles, les plagioclases et le feldspath potassique et d’autre part, un seul minéral accessoire qu’est I'épidote.
La Figure 4 montre que les amphiboles contenues dans cette roche sont des ferro-stshermakites selon la classification de [2].
Les plagioclases sont constitués de I'albite et de I'oligoclase et le feldspath potassique est I'orthose.
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Tableau 1 : Composition chimique moyenne des solutions 1 et 2

N° Solution pH si** ca’t Mg™* Na* K* alcalinité  S(6) cr
1 6,1 0,020 0,290 0,005 0,035 0,010 0,200 0,017 0,218
2 7,3 0,771 0,491 0,242 0,622 0,044 1,995 0,003 0,188

Si
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1,0 T T T
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Figure 4 : Classification des amphiboles [2]

Les formules structurales des minéraux essentiels (Tableau 2) utilisés comme données d’entrée du modeéle, abondants
dans la roches et contenant des cations majeurs sont :

Amphiboles

- Ferro-tshermakite : Caj g1Nag 45Ko 13M81,71F€1,18A15 04Sig 30022(0H),

Plagioclases

- Albite : Na0,96A|0,96Si3,04Og
- Oligoclase : Nag gsCap 21Al1,20Si2,7808

Feldspath potassique (orthose) : K; g3Al; ¢35i,,3705

Tableau 2 : Proportion des cations dans les principaux minéraux silicatés

4+ 2+ 2+

+

2+

Principaux minéraux Si Ca Mg Na K AP Fe
Albite 3,04 - - 0,96 - 0,96 -
Oligoclase 2,78 0,21 - 0,86 - 1,25 -
K-feldspath 2,37 - - - 1,63 1,63 -
Amphibole 6,30 2,81 1,71 0,45 0,13 2,94 1,18

4.2 MODELE INVERSE DE LA MINERALISATION

Le modele inverse est appliqué dans cette étude comme dans plusieurs travaux [11], [13] en vue d’expliquer la
minéralisation de la nappe de gneiss. De I'équation (1) générale de bilan de masse, découlent les équations (2) a (6) par le
calcul du taux de dissolution de chaque espece minérale, en tenant compte a la fois de la concentration et de la proportion
de chaque cation majeur respectivement dans la nappe et dans les minéraux contenus dans le gneiss:
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Amy = 0,622~ 0,035 = 0,960 3t + 0,860 gjigociase T 0:45 amphibole (2)
Amy  =0,044-0,010=1,630 - ygspath + 013 amphibole (3)
Amy c, =0,491- 0,290 = 0,210 yjigoclase + 2810 amphibole (4)
Amy g =0,242-0,005 = 1,710 3 ppinole (5)
Amy g = 0,771~ 0,020 = 3,040 ypite + 2370k —tetdspatn T 278 gligodiase T 6:300 amphibole (6)

4.3 TAuxX DE DissOLUTION DES MINERAUX

Une seule possibilité de simulation de dissolution partielle des minéraux primaires a été proposée a travers le modele
dont les résultats sont présentés dans le Tableau 3.

Tableau 3 : Résultats de la simulation de la minéralisation des eaux de fractures des gneiss

Taux de dissolution des minéraux

Phase solide N
- modele
(minéraux) — -
minimum  maximum moyenne
Oligoclase Naoygscaoyzj.Al1‘zosi2'7gOg 3,65E-04 3,93E-04 3,84E-04
K-feldspath K1,63Al1 635123708 3,29E-06 2,16E-05 1,28E-05
Ferro-tshermakite = Ca;g1Nag 45Ko,13M81 71Fe1,18A12,04Si6,30022(OH), 1,00E-04 1,13E-04 1,01E-04
Kaolinite Al,Si,05(0H), -3,97E-04  -3,78E-04 -3,89E-04
COy, Cco, 9,39E -04 2,40E -03 1,67E-03

La combinaison proposée par le modele présente I'oligoclase comme la principale source de sodium. Le taux moyen de
dissolution du feldspath potassique est de 1,3 x 10° mol.L™. Ceux de I'oligoclase et de I'amphibole (ferro-tshermakite) sont
respectivement de 3,8 x 10 mol.L™" et de 1,0 x 10™ mol.L™". Les taux de dissolution pour la phase solide et de production pour
la phase gazeuse sont de signe positif alors que ceux de précipitation de phase solide sont affectés d’un signe négatif.

5 DISCUSSION
5.1  ORIGINE DES CATIONS MAJEURS

Les différentes sources majeures des cations dans les eaux souterraines de fractures sont les minéraux de 'aquifere, au
contact avec I'eau. L'influence des eaux de pluie se situe au niveau du sodium dont la concentration milli molaire de ces eaux
avant infiltration dans le sol est de 0,23 ; la concentration du reste des cations majeurs est inférieure a 3 x 10" mol.L? [3].
Pour corriger cet effet, les données d’entrée du modéle intégrent la concentration du sodium des eaux de pluie (cf. Figure 3).
En ce qui concerne les alcalins, la seule source de sodium obtenue dans la simulation est I'oligoclase qui est le plagioclase
calcosodique proche de I'albite. La concentration de 8,6 x 10* mol.L" de sodium dans I'oligoclase implique un taux de
dissolution de 3,8 x 10 mol.L"! de ce minéral au profit de la minéralisation de la nappe du gneiss. Cela implique que la
dissolution de I'albite ne semble pas contréler la minéralisation en sodium de la nappe de gneiss. L'étude révele quant au
potassium dans la nappe de gneiss, les sources de feldspaths potassiques et de ferro-tshermakite (amphibole). Dans
I'aquifere du gneiss, les différentes concentrations de potassium dans le K-feldspath et dans le ferro-tshermakite
respectivement de 1,6 x 10 mol.L™ et 1,3 x 10™ mol.L"" favorisent un taux de dissolution de K-feldspath et de ferro-
tshermakite respectivement de 1,3 x 10° mol.L" et de 1,0 x 10™ mol.L'". En ce qui concerne les alcalinoterreux, le calcium
provient a la fois de I'oligoclase et du ferro-tshermakite. Mais la source privilégiée du calcium est I'oligoclase qui a une
vitesse de dissolution supérieure a celle de I'amphibole [15]. Les concentrations en calcium de 2,1 x 10 mol.L" et de 2,8x10
> mol.L* respectivement dans I'oligoclase et dans le ferro-tshermakite d’une part, et d’autre part, la concentration en
magnésium de 1,71 x 10° mol.L” dans le ferro-tshermakite, favorisent également les mémes taux de dissolution (1,3 x 10”
mol.L" et de 1,0 x 10'4) de ces minéraux dans l'aquifere. Les taux négatifs du Tableau 3 de la kaolinite renseignent sur la
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précipitation de ce minéral au cours du processus de minéralisation de la nappe au dépens des principaux minéraux de
I'aquifére. Le taux positif du CO, dans le Tableau 3 indique que ce gaz dissous dans I'eau au moment de I"échantillonnage est
en début de consommation dans le processus d’alcalinisation comme indique le pH 7,3 de I'eau.

5.2 CARACTERISTIQUES DE LA NAPPE DE FRACTURES DES GNEISS

Le processus de dissolution d’amphibole de I'aquifére du gneiss est relativement dynamique. Le taux d’amphibole est 10
fois plus grand (10'4 mol.L"! contre 10” moI.L'l) que celui se produisant par exemple dans les granodiorites d’Aboisso plus a
I'Est [20]. Le taux de dissolution des plagioclases est encore plus important (4 fois plus grand) que celui de 'amphibole dans
I'aquifere du gneiss. Le taux de précipitation de kaolinite dans cet aquifere (3,89 x 10" moI.L'l) révele que I'eau de la nappe
était sursaturée vis-a-vis de ce minéral. Ce qui est en parfait accord avec les conclusions de [10] qui montrent que la majeure
partie du socle cristallin est recouverte d’altérites essentiellement constitués d’altération kaolinique surmontée de cuirasses
ferrugineuses dont I'aspect différe selon la position topographique qu’elles occupent. Il a nécessité un taux de production de
dioxyde de carbone (CO,) de 1,67 x 10° mol.L™ pour produire ces différents taux de dissolution des minéraux primaires
silicatés et essentiels dans la nappe de gneiss. Il faut beaucoup plus de CO, dans cet aquifere de gneiss que n’en trouvent [20]
dans les aquiferes des granodiorites dans la méme région soumise au méme climat.

6 CONCLUSION

La minéralisation des eaux de I'aquifére de gneiss du Sud-Est de la Cbte d’lvoire est modeste. L'étude révele que les
principaux minéraux : les plagioclases (oligoclase), les feldspaths potassiques et les amphiboles (ferro-tshermakite)
minéralisent la nappe respectivement a des taux de dissolution de 0,38 mmoI.L’l; 0,013 mmol.L™" et de 0,10 mmol.L™. Des
plagioclases aux amphiboles en passant par les feldspaths potassiques, le taux de dissolution décroit montrant ainsi une
minéralisation orientée et gouvernée par les feldspaths. Les ions sodium dans la nappe proviennent majoritairement de
I'oligoclase tandis que les ions potassium proviennent majoritairement des feldspaths potassiques. Les alcalino-terreux a
savoir le calcium et le magnésium tirent majoritairement et respectivement leurs origines de I'oligoclase et du ferro-
tshermakite. Le ferro-tshermakite est la seule source d’approvisionnement de la nappe en magnésium.
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ABSTRACT: Many human activities affect arthropod diversity and may threaten environmental health. Some insects may act
as biological indicators based on their presence or absence in an ecosystem.

The present study was conducted from 2006 to 2009 to evaluate changes in the diversity and abundance of ground Carabids
following restoration activities conducted in three lowlands ecosystems that had previously experienced high levels of human
pressure in Burkina Faso. Three micro-catchments were identified in the regions of Soum, Sanmatenga, and Kompienga,
using a hydrographic chart of Burkina Faso.

The diversity and abundance of carabids collected in pitfall traps at the beginning and end of the rainy season were
compared using 2006 as a sampling reference year with restoration activities (abandonment of farming, forestation and
scarification) occurring in 2007. Post-treatment surveys were conducted in the same seasons of 2008 and 2009.

Forty-nine species of Carabids have been identified based on monitoring of 1800 pitfall traps. The number of species
generally increased in 2008 and 2009, from 9 to 41 species in the three micro-catchments. Species richness and insect
abundance definitely increased where human pressure decreased and restoration measures were successfully conducted.
However, Carabid diversity increased only in Soum micro-catchment; this site seemed to be more affected by restoration.
Carabids are likely to be good indicator species; reports can be prepared relatively quickly.

The results are discussed in relation to the goal of developing ecologically sound tools based on bio-indicator insects that can
be used for environmental management.

KEYWORDS: Carabidae, Biological indicator, Environment Management, Human Activities.

RESUME: De nombreuses activités humaines affectent la diversité des arthropodes et peuvent menacer la santé de
I'environnement. Certains insectes peuvent agir comme indicateurs biologiques en fonction de leur présence ou absence
dans un écosysteme.

La présente étude a été menée de 2006 a 2009 pour évaluer les changements dans la diversité et I'abondance des carabes
suite a des activités de restauration menées dans trois écosystémes des plaines qui avaient connu des niveaux élevés de
pression humaine au Burkina Faso. Trois micro-bassins ont été identifiés dans les régions du Soum, Sanmatenga et
Kompienga, en utilisant une carte hydrographique du Burkina Faso.

La diversité et I'abondance des carabes recueillis dans des piéges a fosse au début et a la fin de la saison des pluies ont été
comparées en utilisant 2006 comme année de référence d'échantillonnage avec des activités de restauration (abandon de
I'agriculture, reboisement et scarification) effectuées en 2007. Des enquétes post-traitement ont été menées dans les
mémes saisons en 2008 et 2009.
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Quarante-neuf espéces de carabes ont été identifiées sur la base de la surveillance de 1800 piéges a fosse. Le nombre
d'espéces a généralement augmenté en 2008 et 2009, de 9 a 41 espéces dans les trois micro-bassins versants. La richesse en
especes et I'abondance des insectes a certainement augmenté ol la pression humaine a diminué et les mesures de
restauration ont été menées avec succes. Cependant, la diversité des carabes a augmenté seulement dans le micro-bassin
versant du Soum; ce site semblait étre plus touché par la restauration.

MoOTs-CLEFS: Carabidae, indicateur biologique, gestion environnement, activités humaines.

1 INTRODUCTION

The United Nations Conference on Environment and Development, also known as the Rio Earth Summit, highlighted
biodiversity conservation; at the summit several authors pointed out the urgency and need to maintain environment quality
(Dunn, 2005 [1]). The direct and indirect effects of human activities on ecosystems often cause a loss of biodiversity,
specifically through the transformation and fragmentation of natural habitats (Groombridge and Jenkins, 2002 [2]). Burkina
Faso, a tropical country, is an illustrative example of this situation in that anthropogenic pressure on biodiversity is a major
concern (Augusseau et al., 2003 [3]). The country’s exponential human population growth coupled with declining rainfall has
led to the migration of young people and farmers to marginal virgin lands. These marginal lands have previously been
colonized by humans; however, the lowlands and south Sudanese humid zones are particularly preferred by agricultural
migrants. Therefore, anthropogenic landscapes have rapidly replaced natural areas (around 60% of the country in 2000)
regardless of their historic ecological balance and level of biodiversity (Augusseau et al., 2000 [4]). An effective management
strategy for ecosystem resources requires an efficient and frequent evaluation of the effects of human activities and other
interventions on these areas. One method used to measure the anthropogenic effect on the environment is based on the
monitoring of bio-indicator insects (Hilty and Merenlenden, 2000 [5]). Beetles of the Order Coleoptera, the largest group of
ground-dwelling arthropods, are an important part of total biodiversity (Ohsawa, 2010 [6]) for many regions of the world and
represent more than a quarter of the currently known animal species worldwide. Ground beetles (i.e. Carabidae) are well
documented as bio-indicators (Rainio and Niemeld, 2003 [7]) because they are sensitive to habitat change (Roughley et al.,
2006 [8]) as well as to variations in humidity and temperature (llboudo-Tapsoba et al., 2011 [9]). Moreover, Carabids have
previously been used to measure changes induced by land exploitation (Cole et al., 2005 [10]).

The present study aims to determine the effects of restoration on the diversity of the Carabidae family in three lowland
ecosystems that have previously experienced intense human pressure. The effectiveness of restoration measures should lead
to an increase in taxonomic diversity—or at least an increase in abundance—of this insect group that is highly sensitive to
changes in their habitats. The results are expected to show whether the Carabidae family can serve as an effective indicator
group which can be used for environmental assessment in lowland ecosystems.

2 MATERIAL AND METHODS
2.1  DESCRIPTION OF THE LOWLAND ECOSYSTEMS IMIONITORED

Three lowland ecosystems were identified in three micro-catchments (MCs) geographically located in the Soum,
Sanmatenga, and Kompienga regions of Burkina Faso. The Soum, Sanmatenga and Kompienga MCs are located in the sub-
Sahelian, North-Sudanian, and South-Sudanian phytogeographical sectors, respectively, according to the classification
provided by a phytogeographic chart (Figure 1) of Burkina Faso (Fontés and Guinko 1993 [11]) describes the physical
characteristics and socioeconomic activities of each micro-catchment. According to data from the General Directorate of
Meteorology of Burkina Faso on the climate of the three MCs, the Kompienga MC was less hot and wetter than the
Sanmatenga and Soum MCs (Table 1).

2.2 DATA COLLECTION

The study area was identified along the northeast transect in Burkina Faso and the main MCs were selected by reviewing
a hydrographic chart and phytogeographical areas (Figure 1) of Burkina Faso. Carabid beetles were collected in each lowland
ecosystem and at selected sites within each MC. The collections began in 2006, which is used as a reference year, prior to the
implementation of some environmental restoration activities (abandonment of farming and reforestation of lowlands) that
were conducted in 2007 (Table 2). Then in 2008 and 2009, insects were collected again to determine whether the restoration
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activities affected the insect populations, especially Carabid abundance and diversity. For insect collection, three transects
have been laid out perpendicular to a stream in each MC; on each transect, at least two 20 x 50 m plots were demarcated on
both sides of the stream, starting at the stream edge on a 20 m side of a plot. In each plot the ground-dwelling Carabid
beetles were sampled using a Barber trap at the beginning (June—July) and end of the rainy season (September—October).
The Barber trap is known as the most efficient method to sample ground-dwelling arthropods, and particularly beetles of the
Carabidae family (Cook and Holt, 2006 [12]). Each plot contained five traps set at each of the four plot corners with the fifth
in the middle of the plot (Figure 2). Traps were filled with 40% alcohol up to the lower third of the trap to capture in the
insects that fell inside. The traps were checked 24 hours after being set. Carabid specimens were sorted and packaged in jars
containing 70% alcohol and were then transferred to the laboratory where they were identified taxonomically.

2.3 SPECIMEN IDENTIFICATION AND PARAMETERS CALCULATION

All the collected Carabidae were identified to at least the genus level by comparing the collected specimens with
reference collections available in the following museums: National Museum of Natural History in Burkina Faso, Museum of
the International Institute of Tropical Agriculture (IITA) in Cotonou (Benin), and the Museum of the Institut Frangais d’Afrique
Noire at Cheick Anta Diop University in Dakar (Senegal); several taxonomic keys (Delobel and Tran, 1993 [13]; Delvare and
Aberlenc, 1999 [14]) were also used (Table 3).

Data collected gave a first insight into the variation of insect numbers in relation to ecosystem conditions and sampling
period. These data were also used to calculate classical ecological indices that allow an analysis of insect diversity. The
calculated indices were:

The specific richness (RS) was determined by the total number of species listed in one site for a given period (Magurran,
2004 [15]);

The Shannon diversity index (Dray, 2003 [16]; Magurran, 2004 [15]) estimates population diversity and is determined by
the following formula: H’ = -  ((gi/Q) Iog2 (qi/Q)) where Q is the number of species of the i taxon and Q is the total number

of individuals in the population.
The diversity reaches a maximum when all the observed taxa have the same abundance.

H max = IogZS where S is the total number of taxa in the population.
2.4  DATA ANALYSIS

All data were initially transformed using the formula logy, (x—1) and analyzed with SPSS16.0 software. After verifying that
the transformed data did not assume a Gaussian distribution using a Shapiro-Wilk test, the non-parametric Friedman analysis
of variance was used to compare calculated parameters between independent groups. All differences were considered
significant at P < 0.05.

3 RESULTS
3.1 OVERALL RESULTS

In the present study, a total number of 1800 traps were set in the three monitored MCs; 32 genera and 49 species of
Carabidae were collected. The genus with the most species (10) was Chlaenius; this was also the most frequently
encountered genus. Meanwhile, the genus Lonchochinus had many individuals but only one species. Species richness varied
depending on the MC considered. The Soum MC exhibited the richest Carabid fauna with 43 species compared with 40 and
28 species for Kompienga and Sanmatenga MCs, respectively (table 3). Several species only appeared after the completion of
restoration activities, and taxa present varied by the MC considered. The most abundant species was Chlaenius (Chlaenites)
columbinus. The total number of collected insects significantly differed among the three MC studied (x? = 10.39; P<0.005).

3.2 EFFECTS OF ENVIRONMENTAL RESTORATION ON THE CARABID POPULATIONS
3.2.1  SPECIES RICHNESS
Restoration activities allowed species richness to increase significantly from 29 to 41 in the Soum MC (Table 4; x 2 = 13.03;

P =0.01). The species richness increased from 20 to 23 and from 32 to 39 in Sanmatenga and Kompienga MC, respectively,
but the observed variations were not significant (P > 0.05).
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3.2.2 RELATIVE ABUNDANCE

The number of individuals collected per trap increased from 2006 to 2009 in all of the three MCs (Figure 3). Restoration
activities significantly increased the abundance of Carabidae in the Soum (x? =20.4; P < 0.0001); Sanmatenga (x*> = 11.8; P <
0.001) and Kompienga (x* = 18.7; P < 0.0001) MCs.

3.2.3 INSECT DIVERSITY

Spatial and temporal variations were noticed in Shannon diversity indices in the three MC monitored (Figure 4). However,
the observed diversity was lower than the theoretical diversity calculated for the three MCs, indicating a heterogeneous
representation of the species in the Carabid population. Friedman analysis of variance was applied to the matrix of Shannon
diversity indices per year and per MC. They showed no significant differences in the diversity of Carabids between the
reference year (2006) and the end of the study in 2009 (P > 0.05).

4 DISCUSSION

From this study, the Carabidae family appears to be a useful and significant taxonomic group that can be used in the
characterization of the condition of lowland ecosystems in Burkina Faso. The overall number of species identified in the three
MC monitored (i.e. 49 species) in the present study were comparatively low when considering the total number of known
Carabid species throughout the world. However, the present study enabled the expansion of the list of Carabidae known to
occur in Burkina Faso from 33 species in 1996 (Sanon, 2010 [17]) to 75 species currently, including, 42 new county-record
species for Burkina Faso of the 49 Carabidae species identified. Some variations were noted on other ecological parameters
in relation with environmental restoration activities in each MC. Specifically, habitat restoration seems to have allowed a
significant increase in species richness and abundance in all three of the MCs whereas insect diversity significantly increased
in only the Soum MC. Previous data demonstrated that environmental conditions and habitat structures affect Carabid beetle
assemblages (Garcia-Tejero et al., 2013 [18]). However, as far as we know (Ulyshen et al., 2006 [19]; Jahnova et al., 2015
[20]) this is the first time an increase in the species richness and/or abundance of Carabids was noted after environmental
restoration in the lowland ecosystems of sub-Saharan Africa. Among the ecological variables assessed during this study, the
Shannon diversity index was the least affected considering the fact that this index increased significantly in only one MC
(Soum). Therefore, one can assume that Carabid density depends on the quality of the environment and the level of human
impact. The restoration has probably created a more favorable environment for the survival and expansion of Carabidae
species mainly in Soum and Kompienga. Indeed, more humid conditions, milder temperatures and a favorable microclimate
are believed to cause an increase in the diversity of Carabidae (Ilboudo-Tapsoba et al., 2011 [9]).

After two years, the effects of restoration can be observed only for species richness and abundance. Diversity, a more
synthetic parameter that considers both species richness and their equitability seems to be more difficult to achieve,
specifically where the environment has previously been disturbed by human activities. A longer time (more than two years)
after restoration is needed in this type of an environment for the restoration to significantly affect Carabid diversity. Our
results can be correlated with the ecological requirements of Carabids and also with the effects/changes induced by
restoration activities versus the effects of human activities in each MC.

Several factors influence the diversity of Carabids. Habitat selection and thus the spatial structure of local communities of
Carabids are determined by local factors that are not only biotic (species interactions) and abiotic (micro climate conditions)
but also include regional factors (pool of species, landscape composition (Michels et al., 2010 [21]). The activities of humans
are well known to induce changes to insect habitats. For example, deforestation causes changes in abiotic conditions on the
ground (sunshine, light, temperature, soil moisture, air currents) and in the atmosphere (Bornn and Schroeder, 2001 [22]). All
of the three MCs considered in this study previously experienced high levels of human pressure through deforestation and
farming activities.

The main restoration activities conducted in all of the three MCs included abandonment of farming and reforestation.
Clearly, waiting 2 years after reforestation is not long enough for the vegetation to fully recover to the point there is
significant variation in Carabid diversity. Therefore, the differences noted among the three MCs monitored could be related
to the specific ecology of each MC including soil chemical composition and related soil characteristics (Katherine et al., 2012
[23]), Temperature variation (Katherine et al., 2012 [23]). We hypothesized that the Soum MC meets the requirements
needed for Carabid diversification better than the other MCs during or after the restoration period for reasons that remain
have yet to be more precisely determined.
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Table 1: Location, climate, vegetation, soil and socio-economic activities of the study area

Soum (MC of Béli)

Sanmatenga (MC of Korsimoro)

Kompienga (MC of Kompienga)

Northern part of Burkina Faso,
between the 13°51’10,8” and
14°40'40,8"paralels of northern

Coordinates: 01°04’ of western
longitude and 12°49’of northern
latitude.

Eastern region of Burkina Faso,
between the 0°30’and 0°40’
eastern longitude and between

Location latitude and between the 1°16’30”  Its total surface is 107 949 ha. 11°and 11°20’ northern latitude. It
and 2°03’39,6"’ meridians of western covers an area of 93001.3ha.
longitude.

Sahelian climate characterized by a  Northern Sudan climatic zone Average annual rainfall of 900-
rainy season from June to September, characterized by a rainy season from 1000 mm, a rainy season of 4-5
with some annual average rainfall June to September. Annual average months from May to October.
Climate below 600 mm. Monthly average rainfall is 600-800 mm. Monthly average Monthly average temperature
temperature ranges between 20 ° C  temperature ranges between 25 ° C and ranges between 20°Cand 30° C
and 35 ° C with relative humidity of 35 ° C with relative humidity of 10% to with relative humidity of 15% to
10% to 40 %. 60 %. 65 %.
The vegetation described by (Fontés Shrub savannah dominated by the The vegetation of the Micro
and Guinko 1995), is now highly Combretun micranthum, combretum catchment is within the Northern
degraded It is characterized by an nigricans(Combretaceae), an open Sudanian phytogeographical
herb layer, whose main plant species wooded savannah dominated by sector according to the sectioning
of the Poaceae family are Cenchrus  Balanites aegyptiaca (Mimosaceae), of Fontés and Guinko (1995) [24].
biflorus and Aristida mutabilis in the  Lannea microcarpa (Anacardiaceae), a It is however much influenced by
lowlands. The herb layer is associated forest gallery along the water course ~ some recent man-made pressure.
. to a low and clear shrub layer whose dominated by some Mitragyna inermis The vegetation shows some clear
Vegetation L . . . . .
dominating species are some (Rubiaceae), Anogeissus leiocarpa and shrub savannah dominated by
Combretum glutinosum Combretum micranthum some Combretum ghazalense
(Combretaceae), Guiera senegalensis (Combretaceae). (Combretaceae), Balanites
(Combretaceae) and Acacia senegal aegyptiaca (Balanitaceae), a
(Leguminosae-Mimosaideae). wooded savannah dominated by
Terminalia avicennioides
(Combretaceae), Diospyros
mespiliformis (Ebenaceae)

The most representative land isthe  The lands are generally poor in organic The soils are deeply bleached out

Soil less bleached out ones. They have a  matter with big proportion of clay and Tropical ferruginous varying with

great proportion of sand and a low
proportion of clay and loam.

loam and low proportions of sand.

some vertisols and Hydromorphic
Gley and pseudo Gley soils.

Socio-economic
activities

Agriculture and livestock farming.

Agriculture and cut down of trees for

sale.

agriculture and livestock farming

Table 2: Restoration activities conducted in each zone of the surveys in 2007

Soum Sanmatenga Kompienga
Abandonment of farming X X
Reforestation X X
Soil scarification X

ISSN : 2351-8014

Vol. 27 No. 1, Oct. 2016

91



Les effets a court terme de la restauration de I'environnement sur la diversité et I'abondance des carabes dans trois

écosystemes de bas-fonds au Burkina Faso

Table 3: List and classification of the Carabid species identified in three micro-catchments from 2006 to 2009

Soum

Sanmatenga

Kompienga

Scientific Name

2006 2008

2009

2006

2008

2009

2006 2008 2009

*Myriochile dorsata (Brullé)

X

X

X

X

X

X

Myriochile melancolica (Fabricius)

X

Cicindela neglecta (Dejean)

Cicindela plurinotata (Audouin et Brullé)

*Megacephala megacephala (Olivier)

*Megacephala quadrisignata (Dejean)

Ctenosta senegalense (Dejean)

Lissauchenius caecus (Dejean)

Lissauchenius sp

Chlaeniostenus denticulatus (Erichson)

Hyparpalus holosericeus (Dejean)

Systolocranius sp

XX [X [X [X X |[X|X|X X [X X
XX [X [X X X |X [X [X[X|X

XX [X [X X X |[X [X[X|X|X|X

*Paussus armartus (Westwood)

*Siagona senagalensis (Dejean)

X [X [X [X |X |X |X

Chlaenius (Chlaenites) morosus (Laferte-Senectere)

X | X | X [X

Chlaenius(Chlaenites) lucidicollis

Chlaenius (Chlaenites) senegalensis (Dejean)

Chlaenius (Chlaenites) sp1

Chlaenius (Chlaenites) sp2

X [ X [ X [X | X |X |X

*Chlaenius (Chlaenites) dusaultii (Dufour)

Chlaenius (Chlaenites) rufomarginatus

XX [ X [X [X [X |X |X |X

X [X [X [X |X |X

Chlaenius (Chlaenites) columbinus (Dejean)

XX X [X [X |X

XX X [X[X XX [X [X [X|X|X|X|[X|[X

Chlaenius (Spilochlaenius) Crutiatus (Dejean)

Chlaenius (Spilochlaenius) boisduvali (Dejean)

XX X [ X [X XX |X |X[X|[X

Dichaetochilus nigricus (Dejean)

Xenodochus exaratus (Dejean)

XX [X [X X X [ X [X [X X |X|X|X

Nototachys senegalensis (Alluaud)

Cyclosomus sp

Anoplogenius velox (Linné)

Styphlomerus spl

Styphlomerus spll

Cymindoidae bisignata (Dejean)

Pachydinodes conformis (Dejean)

Systocranius senegalensis (Gemminger et Harold)

Galeritola africana (Dejean)

X [X [X [X

XX [ X [X [X |X |X

Lonchosternus sp

x

*Calosoma senegalensis (Dejean)

Tomochilus carbonatus (Chaudoir)
Neochryopus savage (Hope)

X [x

Tetragonoderus quadrum (Fabricius)

Abacetus crenulatus (Dejean)

X [ X [X X (X

X [ X [X X

Graphiterus obsoletus (Olivier)

Brachinus sp1

X X | X [X [X X |X

Brachinus sp2

X [ X [X X
XX X |[X [X X X |X|X|X

xX | X

Aploa nobilis (Dejean)

XX X [X [X|X|X X |X

Drypta ruficollis (Dejean)

Epomis protensus (Chaudoir)

Epomis croesus (Fabricus)

x | X

Paracallistoides notula (Fabricus)

X [X (X [X

X | X [ X [X

Overall/MC

43

28

* Species already listed in Burkina Faso before our study
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Table 4: Temporal variation of species richness in three micro-catchments from 2006 to 2009

Soum Sanmatenga Kompienga
2006 2008 2009 2006 2008 2009 2006 2008 2009
Specific richness 29 36 41 20 21 23 32 32 37
Friedman Test 13.03 1 1,13
P 0.001 0.6 0.5
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Figure 1: Micro catchment location and phytogeographical areas of Burkina Faso
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Figure 2: Design of the 20 x 50 m experimental plots containing five pitfall traps
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5 CONCLUSION

These results also suggest the dominant species have an important value ecologically and their presence is related to
environmental management. Determining the nature of the association of species of Carabidae with particular types and
structures of vegetation and also with soil physicochemical parameters will be important steps towards achieving ecologically
sound management.
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ABSTRACT: Heritage and cultural property in all its forms, represents people's Assembly, which passed from generation to
generation, where blend the features of national character and national characteristics distinct memory. Monuments
constitute an episode of cultural and civilizational evolution, and confirms that the loss of any impact, represents a great loss
for all of humanity. In these circumstances, it is not surprising to find that the war took a pose on the monuments and their
value, as destroying monuments and cultural property and heritage of many countries, under the pretext of military
necessity.

If the media play a national and a national responsibility, especially in the countries and communities in which they locked in
a comprehensive counter neo-colonialism and regional and international instruments, as is happening today in many of the
Arab world countries, the media transformed by necessity into high-impact strength, and be one of the priorities of its duties
is not pumping breaking news field or the immediate prosecution of media hostile lies and refutes it by video and audio and
documents, but also to defend the national patriotic memory components, particularly the inherited cultural and
civilizational heritage, and thus defend the threatened destruction, mutilation identity.

Instead of the media system's active role in the definition of heritage and civilization, and to contribute to influencing the
preservation of identity and the consolidation of its components in society, it ignore little by little these components,
although the deliberate destruction of Antiquities and places of worship and works of art is a manifestation of slipping into
the abyss of the overall cultural war.

This research deals with the role of media in protecting the heritage and cultural property, and aims to highlight: the dire
consequences and the risks to the wealth of civilization and culture in the Arab countries, including Iraq (for example), which
took the forms in a systematic destruction of historical monuments and religious sites.

Controlled by the western media and western agencies bias against the Arab countries, and the control of news sources
pictured on the Arab news, and the role of media outreach, in the face of the impact of satellite television and hostile
Internet and social networks, and other media dominant, which has become a large part of which poses a threat to national
identity.

It follows a descriptive approach through the extrapolation of the definition of cultural property, treaties and conventions
organized to protect them in situations of armed conflict, and to monitor the destruction of Iragi cultural property solution,
as follows analytical method to determine the role of new media in the protection of cultural properties.

KEYWORDS: the role of media, protection of heritage, cultural properties.
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ABSTRACT: This study was motivated by the poor performance of students in science (biology) in WAEC and NECO
examinations. Research showed that conflicts exist between science and students perceptions of science which results in
students developing misconceptions in science, eventually leading to low performance of students in external examinations.
As a result, the need to study ecological misconceptions as a major topic in biology syllabus became paramount. The focus of
this was to find out the misconceptions held by students in ecology, to determine if sex, cultural background and school type
have influence on students conception on ecological concepts. Based on this, four schools were chosen from urban centre
and two schools were chosen from the rural location. A total of 246 students participated and two-tier diagnostic
qguestionnaire with 20 items was used as the research instrument. Hypotheses were tested using t-test with 0.05 level of
significance. Analysis was done using SPSS and the results showed that students holt much much misconceptions in the
tested concepts, and that these misconceptions were not different by sex, but are significantly different by cultural
backgrounds and school types with a higher misconceptions existing amongst students in rural and public secondary schools.
In sum, improving teaching techniques could ameliorate the challenges inherent with understanding of scientific
phenomenon.

KEYWORDS: Misconception, Ecology, Biology, Science.

BACKGROUND

Society and culture are the primary agents of socialization of a child that pass information or ideas into the child even
before the child’s formal education. This information or idea may conform to what is generally accepted or held by experts in
the field or it may be at variance with the acceptable meaning (misconception). Today, it is said that students brings to the
classroom, alternative conceptions which can be different from the acceptable views. These views influence what students
learn during science lessons. [1], in her study in 1983, posited that more than 50 percent of the respondents to a
questionnaires on the cultural implication on science education, were found to adhere to or share in certain superstitious
beliefs, and these interferes with their understanding of science concepts. [2], also stressed that no child comes to classroom
completely blank, they emphasized that students make meaning of what you teach by comparing it to what they already
know or believe. According to them, what the students know may be misconceptions about the topic the teacher is teaching.
These misconceptions interfere with learning and that these misconceptions are held strongly and hence are resistant to
change.

[3] said that in Africa, various conception of knowledge are strongly tied to the culture and traditions of the people.
Explanations of natural phenomena (scientific knowledge), often conflict with the accepted knowledge in science. Much of
these preconceived or erroneous explanation and views, have their roots in family’s held believes of the African world”.
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[4], stated that the African child is practically operating in a three ways of life (scientific, native, and religion). As a result,
an African child embarking upon the acquisition of scientific concepts in his tricontextual setting (native, religious and
scientific), has always been under constant confusion. [1] described misconception as one of the major factors which leads to
poor performance of students in ecology. According to her, more than 50 percent of students who sat for ecology, failed in
the year 1995, 1997, and 2000. Same also apply to the performance of students at the National Examination Council (NECO)
2011 such that of 97,595 students who sat for ecology, only 29.52 percent passed and 70.48 percent failed.

The West Africa Examination Certificates chief examiners reports (2004), also reveals misconception as one of the major
weakness manifested by candidates in ecology. In a position paper reported by the Science Teachers Association of Nigeria
(STAN), [4] further confirmed that cultural beliefs are actually among some of the major causes of poor performance in
science, technology and mathematics education in Nigeria. Similarly, [5], stated that the kinds of conceptions students brings
to school were largely invisible to pedagogies and even more unknown to those who set educational policy. Only a pre —
established harmony between the students mind and the school curriculum, would justify the prediction that the school as
constitute could succeed in their ambitious and over expanding mission.

SOME BASIC CLAIMS ABOUT MISCONCEPTIONS

[6] stated that:

1. Students come to school instruction with diverse misconceptions concerning natural object and events.

2. The misconception that students bring to school instruction goes beyond age, ability, gender and cultural boundaries.

3. Misconceptions are tenacious and resistance to extinction by conventional teaching strategies.

4. Misconception often parallel explanation of natural phenomena offered by previous generation of scientists and
philosophers.

5. Misconceptions have their origin in diverse set of personal experiences including direct observation and perception,
peer, culture and language as well as in teachers’ explanation and instructional materials.

6 Students prior knowledge interact with the knowledge presented in the formal instruction resulting in a diverse set of
unintended learning outcome.

7. Instructional approaches that facilitate conceptual change can be effective classroom tools.

STATEMENT OF THE PROBLEM

The perception of science by an average Nigerian student is that of seeing science as something foreign to him or her and
therefore difficult. This is as a result of the conflicts between science and the students’ preconception. This results in low
performance of students in science. Efforts have been made to improve science education in Nigeria, despite this; the
performance of science students in external examinations is on the decline and alarming. The problem of the study therefore
is: what are the misconceptions held by students in ecology? What is the influence of misconceptions held by students on
academic performance in ecology?

1) Does the sex of the students have a role to play in acquiring misconception in ecology?
2)  How has cultural location (urban and rural) promoted misconception of concepts in ecology?
3) Does the type of school attended by the students promote or eliminate misconceptions in students?

HYPOTHESES OF THE STUDY

This problem was tested with the following hypotheses. They are stated in null form and was tested at a significance level
of 0.05.

NuULL HYPOTHESES
1) The misconceptions held by students in ecology are not significantly different by se

2) The misconceptions held by students in ecology are not significantly different by culture.
3) Students who hold the wrong and right conceptions in ecology is not significantly different by school type
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SIGNIFICANCE OF THE STUDY

The significance of this study in the Nigerian society where science enrolment and achievement are on the decline cannot
be over emphasized. If Nigeria has to accomplish the aim and objectives of education, issues which hinder the effective
learning of science cannot be ignored. The factors underlying the differential participation and achievement of boys and girls
in school ecology are needed to be examined. The results and conclusions will provide information to help teachers take
students understanding of ecological concepts thereby improving ecology instruction in Nigeria. It is also expected that the
results of this of this study will give textbook authors information about the misconception existing amongst student into
consideration thereby enhancing the quality of Nigerian ecology textbooks. This will help in developing meaningful
conceptual knowledge about ecology and its real world application. The result of this study enables the teachers and
curriculum developers to identify factors which may have influenced on male and female students negative attitude towards
ecology. The study will have important implications for treating understanding of ecological concepts and giving more
attention to improve education equity for both boys and girls.

REVIEW OF RELATED LITERATURES
IMIISCONCEPTIONS IN ECOLOGY

There are many science education research that emphasized the importance of understanding students’ misconceptions
on ecological terms, such as food chain, food web, energy pyramid and decomposers [7]. [8] listed 50 most important
ecological concepts by surveying the members of the British Ecological Society. Twenty important concepts from the
Cherrett’s list would be recognized and endorsed as essential to environmental literacy by some of the environmental
educators [9]. Munson listed these 20 most important concepts: the ecosystem, succession, energy flow, conservation of
resources, competition, niche, materials cycling, the community, life history strategies, ecosystem fragility, food web,
ecological adaptation, environmental heterogeneity, species diversity, density dependent regulation, limiting factors,
carrying capacity, maximum sustainable yield, population cycles, and predator-prey interaction. As seen in the list,
ecosystem, energy flow, food chain, food web and prey-predator interaction are among the most important 20 concepts.

Ecological concepts are prominent aspect of science syllabuses. While science teachers identified ecological concepts as
important and believed them easy for students to understand. There are many studies that revealed certain misconceptions
particularly about environment, population, community, habitat and decomposers [10]. For example, working with junior
high students. [11] developed a unit that they hoped would change preexisting misconceptions and prevent the formation of
new ones by ignoring details and avoiding information overload. They focused on the role of plants in moving materials (like
carbon, hydrogen, and oxygen) cyclically through the ecosystem. They found that students have misconception that plants
are dependent on people, not vice versa. Other misconception about producer is that green plants are only producers of
carbohydrates in ecosystems. In addition, some students believed that plants take food from the outside environment, or
plants get their food from the soil via roots [12], [13]. [14] found several misconceptions about consumers; for example, the
number of producers is high to satisfy consumers and there are more herbivores because people keep and breed them and
humans provide food for other organism.

[3] studied Nigerian students’ misconceptions about ecology. After instruction, 26 students aged from 13 to 15 at
elementary school were assessed by the essay test and clinical interview. Results of the essay test and interview revealed
that students failed to define ecosystem, habitat, community, population, and many students confused ecosystem with
habitat and population. They also stated community is the same as population. He found that students remembered the
everyday language meaning when population was asked. Thus, students thought population as human population. Also, he
reported that there are more herbivores than carnivores because plants eaters produce more young ones at one time and
people breed more plant eaters than meat eaters. he stated students described carnivores as big or ferocious and herbivores
as passive or smaller. Students also thought that bacteria are the source of energy in ecosystem because heat and gases are
produced by decomposing dead plants and animals. Student ordered food chain in aquatic environment as small fish was
eaten by large fish that was eaten by crocodile and lastly it was decomposed by bacteria. Students thought that plants do not
live in water so they could not understand food relationship in aquatic environment. [3] found that students believed that
the base (producer level) of the energy pyramid is wider than apex (consumer level) since the number of producers is higher
than the herbivores to provide enough food for herbivores. Also, he indicated that students thought that energy decreases
from producer level to consumer level since herbivores use some energy for digesting or herbivores may be hungry at time of
eating or energy evaporates into the atmosphere during respiration so carnivores get little energy from herbivores. On the
other hand, some students in his study considered that available energy increases from the base to the apex of the energy
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pyramid so carnivores are the most powerful because energy accumulates up; thus, carnivores get their energy from both
producers and herbivores. Moreover, students assumed that decomposers located at the top of the energy pyramid and they
said that bacteria are the source of energy. Moreover,

[15] reported that decomposers release some energy that is cycled back to plants. The study conducted by [9] related to
ecology indicated that some students do not perceive organism exist within a system of interacting biotic and abiotic factors.
Students also believed that varying the population of an organism might not affect an ecosystem because some organisms in
the ecosystem are not important. Furthermore, he found that students do not have clear explanation about species,
population and community in their minds and students do not understand that each species has unique needs, and therefore
each species has a unique effect on an ecosystem. On the other hand, some students believed that the needs of a species are
general and typical of similar species that carry out the same role within the ecosystem. Munson reported that students
interpreted food webs as simple food chains. He stated that populations higher on a food web increase in number because
they deplete those lower in the web. Similarly, [16] revealed that students described ecosystem that are not an organized
whole, but a collection of organisms. In another study, [14] investigated students’ ideas about ecology and found that most
pupils aged 5 and 16 are inconsistent in the form of explanation used in different contexts; for example, they may explain
relative population size in different communities in different ways.

[17] studied seventh grade Turkish students’ misconceptions related to ecological concepts. They conducted an interview
and by using results of the interview and literature, they developed two-tier diagnostic test. Eighteen misconceptions were
identified by means of this test related to the concepts of environment, ecosystem, decomposer, and population, energy
resources in ecosystem and food chain and food web. They reported that students defined food chain as a kind of feeding
relation including different food materials such as proteins and vitamins. Also, students had difficulty in identification of first
consumer, second consumer or producer; for example, they maintained carnivores are the first consumer as they are wild
and strong. On the other hand, several students claimed that humans are the first consumer because they consume
everything. Moreover, they found that ecosystem is the interaction among living things and population is the number of
people in a certain area; such as, population of city. Furthermore, they reported three misconceptions about decomposers
such as decomposers eat dead plants and animals to keep environment, decomposers are not important because they are
found on dead animals and they have no effect on ecosystems because they are too small to be seen by naked eye. They
found several misconceptions about energy flow and energy pyramid. They reported that the strongest one has more energy;
for example, when asked to which one has the greatest energy among grass, sheep and man, students believed that man has
the greatest amount of energy since he is stronger so he has more energy. However, other students responded the reason of
this question as man gets his energy from both grass and ship. On the other hand, students believed that energy flows from
the stronger one to weaker one; for example, student stated in a food chain including plant, chicken and man, energy flows
through man to plant because man has the greatest energy while some students thought that energy does not pass from one
organism to other organism. Also, other students in her study believed that there is no relationship between plants and
animals since plants and animals have own energy. Moreover, students claimed that plants get their energy from soil
because they grow in soil and their food of mineral and water are present in soil.

[18] investigated tenth grade students’ misconceptions related to food web that a hierarchy leading to the ability to
determine how a change in the size of one population can affect another population in the same web but not on the same
chain, and identification of specific misconceptions held by subjects concerning food web. Data were collected from 200
students. In their study, they found five misconceptions about food web. These are:

1. Interpretation of food web dynamics in terms of a food chain.

2. In afood web, a change in one population will only affect another population if two populations are directly related as
predator and prey.

3. A population located higher on a given food chain within a food web is a predator of all populations located below it in
the chain.

4. A change in the size of a prey population has no effect on its predator population

5. If the size of one population in a food web is altered, all other populations in the web will be altered in the same way.

[19] studied changes in students’ ideas of a food chain and they looked for underlying ontological belief that may explain
students’ ideas. Data were collected by observing 28 ninth grade students during 24 instructional sessions on ecology in
Israel. Results of the study showed that there are several factors that affect students’ consideration in identifying a food
chain such as eating event, size hierarchy and total elimination; for instance, students thought that a big fish fed on smaller
fish fed on a smaller one. Furthermore, they reported that students considered if the organism is eliminated when
consumed, it is assumed as an element in a food chain otherwise, it could not constitute food chain. The study conducted by
[7] indicated that students considered bacteria as the microscopic-sized bacteria to diseases when asked whether bacteria in
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the human body constitute a food chain. Some of the student defined food chain as cyclic that white blood cell swallows the
bacteria that feed on the human body. On the other hand, most of students thought bacteria as decomposers but they
stated that decomposers feed only on the last element of the chain. Furthermore, he reported that most of the students did
not consider nectar as the first link of the feeding relations because it is not contained the green parts of plants. They
thought that only a green component of plants is the part of a food chain since it contains photosynthesis products to pass
on the subsequent consumers. In addition, students in this study believed that humans in feeding relations are always at the
top of the pyramid and that larger organisms always feed on smaller ones.

[10] investigated common misconceptions about photosynthesis, respiration, food webs, evolution and ecosystems to
help improve college ecology instruction, ecology faculty and researchers who study learning should collaborate to design
research about ecology teaching and ecological thinking. He reported that students believed that energy is not lost in trophic
transfer since diagrams of energy pyramids that indicate decreases in energy, without indicating that energy is given off as
heat, can reinforce students’ misconception that energy is not conserved.

METHODOLOGY
STUDY DESIGN AND POPULATION

The study design adopted was the cross-sectional study. The target population of this study consists of S.S 2 and S.S 3
students in Egor local government area of Edo state. Since it is not feasible to cover the entire population, it becomes
important to define an accessible/representative sample from the population from which the result of this study was
generalized. The desired sample size is 246 students. Simple random sampling was used to obtain the representative sample.
The schools in this district were obtained from the catalogue of public and private secondary schools. Average of 40- 60
students per school participated in this study.

RESEARCH INSTRUMENT

Questionnaire was the major data instrument in this research. In it two-tier diagnostic instruments for assessing students’
conceptions was used for data collection. The instrument consisted of multiple choice items with the diagnostic part which is
the reason part. If a student gave the correct answer and correct reason a student is said to have right conception. Correct
answer but wrong reason or wrong answer but correct reason for any of the items is said to be a misconception or
alternative conception on that item. Section A of the test item sought for piece of information like class of participants, age,
and sex type of school and settlement which was rural or urban. The second part contains the questions which the students
responded to.

TEST ADMINISTRATION

A total of 250 questionnaires were administered to students of the selected secondary schools in Edo state. The
guestionnaires were self-administered. The administration were done after due permission by the principal and class
teachers of the various schools. In the course of administration, the items not understood by the respondents in the
guestionnaires explained by the researcher. The questionnaires were filled and collected instantly.

METHOD OF DATA ANALYSIS

The statistical analysis was done by using the SPSS version 22. The significance level was set at 0.05. To test the
hypothesis, frequency table, descriptive and cross tabulations which include person product correlation coefficient and the t-
test were used to see the effect of sex, school type and school location (urban and rural) on students’ misconceptions in
ecology.

ASSUMPTIONS

1. Test was administered under standard conditions.

2. Students answer test questions seriously and time was assumed sufficient for answering all questions in each
instrument

3. Students did not interact during the test.
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RESULT

Summary statistics of students with respect age, gender, school type and school location. The descriptive statistics of
participants like minimum age, maximum age, range, mean, standard error of the mean, standard deviation and variance of
students. The results obtained from the participants who were of the senior secondary schools SSS Il and SSSIII respectively
gave a minimum age of the students to be 10 years old and a maximum age of the students (participants) to be 21 years old.
The mean age was obtained to be 16. 39, std. Error = 0.1std. Deviation = 1.535, variance = 2. 357. Using the mean and std.
deviation for the interval of the age of SSSIl and SSSIlI students; 16. 39 + 1.535 = 14.855 years £ x < 17. 925 year. This is
approximately 15 years < x £18 years old, as the age interval of students in the classes surveyed.

Table 1: Misconceptions held by students in the selected ecological concepts

S/N Question Frequency of Percentage (%) of
misconception misconception

1 Plants are found on land but absent in water? 190 77.2
True/False

2 In the energy pyramid, which of the following trophic level is the widest? 143 58.1

3 As you move across the trophic levels in a food chain, energy ...... 137 55.7

4 ... is the source of energy in a food chain? 190 77.2

5 In the pyramid of number, organisms at the higher trophic levels are .... in|227 92.3
number.

6 The following is the first link of feeding relation in a food chain except? 139 56.5

7 In feeding relation, which of trophic level is occupied by man? 175 71.1

8 Ecosystem can be defined as ................. 113 45.9

9 One of these is not a biotic component of an environment 225 91.5

10 |One of these does not influence population density. 85 34.6

11 |Which of the following groups of organisms feed directly on green plants 182 74

12 |All of these can be used in the measurement of common ecological factors|108 43.9
except ?

13 |One of these is not a major terrestrial biome of the world 192 78

14 |Breathing roots are characteristic structures of plants growing on? 239 97.2

15 |Puddles, ponds, rivers, lakes, seas, and oceans are grouped together as? 157 63.8

16 |Fewer number of trees is characteristic of the savannah zones of Nigeria 204 83
True/False

17 |The adaptation for water conservation in organisms include the following|137 55.7
except?

18 |[The relationship between a herbivore and the bacteria which live in the|97 39.4
caecum is known as commensalism. True/False?

19 [When large numbers of organisms share limited space and resources the|178 72.4
result is:

20 |Succession can best be defined as? 180 73.2

Table 2 presents descriptive statistics of participants according to gender, school type and school location in ecological
concepts: Male (urban school); Mean score = 19.80, std. deviation = 14.683. Female (urban schools); mean = 23.49, std.
deviation = 11.048. Male (private schools); mean score = 55.39, std. deviation = 14.537, Female (Private schools); mean score
= 52.00, std deviation = 11.536. Male (rural schools); mean score = 27.73, std. deviation = 18.712. Female (rural schools);
mean score = 28.33, std deviation = 16.061. From the results above, the male (private schools) had the highest mean score of
55.39 which means this group had the lowest misconceptions from the selected concepts on ecological terms. This group was
closely followed by their female counter part still from private schools with the mean score of 52.00 which had no significant
difference from that of their male group. The results showed that the male of the public urban schools had a mean score of
19.80, which means that they had the highest misconceptions of ecological terms. They were also followed by their female
counter part which had 23. 49, similarly, no significant difference was observed between them. The male and female of the
rural schools was observed to also held a high level of misconceptions from the results obtained.
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Table 2: Descriptive statistics for the scores according to students’ gender, school type and school location.

Variable Mean Std. Deviation N

Male (urban schools) 19.80 14.683 49
Female (urban schools) 23.49 11.048 43
Male (private schools) 55.39 14.537 38
Female (private schools) 52.00 11.536 40
Male (rural schools) 27.73 18.712 33
Female (rural schools) 28.33 16.061 45

From table 3, we have that the students of urban public schools had a mean score = 21. 52, the urban private schools had
a mean score = 53.65 and the rurals schools had a mean score = 28.08. The students of the urban public schools and rural
schools are observed to hold a high level of misconceptions in ecological terms whereas the private schools have a lower

level of misconceptions.

Table 3: Descriptive Statistics of the urban public schools, private schools and Rural schools

Variable Mean Std. Deviation N
Urban Public Schools 21.52 13.171 92
Urban Private Schools 53.65 13.110 78

Rural Schools 28.08 17.117 78

From table 4, the t-test table above shows the comparison between the male and female of each school type. The rural
schools had a mean score of 27.73 for male and 28.33 for female. The p-value = 0.878 which indicates that there is no
significant difference between the performance of males and females in the schools. Urban private schools had 55.39 for
males and 52.00 for females, p-value = 0.256 which shows no significant difference between the males and females. The
urban public schools had a means of 19. 80 for males and 23.49 for females, P-value = 0.181. This outcome did not give

sufficient evidence that there is significant difference between the means of the males and females.

Table 4: Inferential statistics t — test result

School type Gender Means Std dev. P-Volue Decision

Rural Schools Male 27.73 3.257 0.878 Not Significant
Female 28.33 2.394

Urban Private School Male 55.39 2.358 0.256 Not Significant
Female 52.00 1.824

Urban Public School Male 19.80 2.098 0.181 Not Significant
Female 23.49 1.685

INFERENTIAL STATISTICS

HYPOTHESIS I:

H,: The misconception held by students in ecology is not significantly different by sex.

From table 5, the male students have a mean score of 33. 25, n = 120 standard error = 2,013 while the female students
have a mean score of 34.10 n = 128 and standard error = 1.585. The p — value = 0.738 which shows that there is no significant

difference between the means.
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H, is therefore not rejected. This may be because both the male and female student are made to use the same
curriculum, taught by the same quality teachers and learn under the same environment with the same instructional materials
and so possess the same misconception in ecology.

Table 5: t- test for comparison by sex

Sex n Mean Std.dev P-value Inference
Male 120 33.25 2.013 0.738 Not significant
Female 180 34.10 1.585

Hypothesis 2: The misconception held by students in ecology is not significantly different by culture (urban and rural).

From table 6 above, the urban schools have mean score = 36.26, n=17 std dev. = 1.590 while the rural schools have mean
score = 28.08, n=78, std dev. = 1.938. The P-value of the means between urban schools and rural schools, P-value = 0.003,
which shows that there is a significant difference between the means. From the results, we have that misconceptions is
higher in rural schools with the lower mean = 28.08. The urban schools have less misconception when compared to the rural
schools. From this result, H, is therefore rejected and H, is accepted which says that the misconceptions held by students in
ecology is significantly different by culture (urban and rural).

Table 6: t-test statistics for culture (urban & rural)

Variable N Mean Std.dev P-value Inference
Urban schools 170 36.26 1.590 0.003 Significant
Rural schools 78 28.08 1.938

Hypothesis 3: Students who hold the wrong and right conceptions in ecology is not significantly different by school type.

Comparing public schools with private schools, we have mean score = 24.53, std.dev = 1.182 n= 170 for the public
schools. The private schools have mean score = 53.65, std.dev = 1.484, n = 78; when the means were compared, we have
p<0.001. This shows a significant difference between the schools. The misconception is higher in public schools and less in
private schools. From this result, H, is therefore rejected; H, is accepted which says that: “Students who hold the wrong and
right conceptions in ecology is significantly different by school type.

Table 7: t-test statistics for location (urban & rural)

Variable N Mean Std.dev P-value Inference
Public schools 170 24.53 1.182 <0.001 Significant
Private schools 78 53.65 1.484

OVERVIEW OF THE STUDY

The main purpose of the study was to investigate students’ understandings of ecological concepts and the effect of
gender and reasoning ability on senior secondary schools students’ understanding ecological terms. In this study, Test of
Ecology Concepts (TEC), was used to measure misconceptions related to ecological concepts two-tier tests, was developed
based on the previous studies and administered in order to asses students’ misconceptions related to ecological concepts.
Statistical analyses were presented in chapter 4.

DiscussION AND CONCLUSIONS

The results of this study indicated that students have many misconceptions about basic ecological terms, food chain, food
web, energy flow and source of energy according to results of TEC and interviews. Most of the students have misconception
about food web since students thought food web as a simple food chain. [6] reported that students aged 15-17 have
difficulty in progressing from food chain to food web and had many misconception about food web than first year university
students since food chain is thought as a simple set of isolated organisms so students have difficulty to understand food web.
Another most common misconception about food web in this study is that a change in one population will only affect
another population if the two populations are directly related as predator and prey. [3], [18] revealed the similar result and
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claimed that students overcome this difficulty in food web concept if food chains are thought as interactive population
embedded in an ecological context. Moreover, students could not differentiate first consumer from second or third
consumer. Results of TEC and interview also showed that students have many misconceptions about food chain; for instance,
during interview students stated “‘strong animals eat weak animals”, ““food chain is a kind of germination of seed”” and they
drew food chain as a cyclic or linear. They considered part of plant like flower, leaves is not producer and producer must be
green.

Moreover, a bacterium inside the herbivore is a part of food chain because a bacterium eats other organisms but other
students said that a bacterium inside the herbivore is not a part of food chain since it decomposes organic materials into
inorganic materials in the ecosystem. Students considered bacteria as the microscopic-sized bacteria to diseases when asked
whether bacteria in the herbivore constitute a food chain as indicated by [7]. He concluded that students’ prior knowledge
affects further learning as seen in the function of bacteria.

Findings of this study showed that students have difficulty to understand energy pyramid and energy source; for instance,
most of the students believed that the source of energy for plants is soil since plant grow in soil. [3], [13] were reported the
similar findings.

More so, students thought that the number of plants is very high so the base of the energy pyramid is larger than the top
of the energy pyramid. Moreover, they believed that number of producers is higher than the consumers. On the other hand,
[14] found that the number of producers is high to satisfy consumers and there are more herbivores because people keep
and breed them and humans provide food for other organisms.

These results suggest that students brought their misconceptions to the class and most of the students only memorize
scientific facts. They do not try to understand facts with reasons. Therefore, teachers ought to realize and identify students’
misconceptions. Also, they should design their lesson to remediate these misconceptions. Result of this study showed that
there was not statistically significant gender difference with respect to understanding ecological concepts

IMPLICATIONS OF THE STUDY

There are several important implications according to results of this study and findings of the previous studies:

1. Results of the previous studies and this study showed that students have misconceptions and these misconceptions are
obstacles for students to learn new concepts. Teacher should pay attention to students’ misconceptions that was found
in this study or previous studies while planning their learning activities and learning materials.

2. By means of two-tier diagnostic test, complete understanding and lack of knowledge can be differentiated from
misconception so two-tier diagnostic test ought to be used to identify misconception.

3. Students’ reasoning ability is important for understanding of ecological concepts that are abstract. It is very difficult for
students to understand abstract ecological concepts like energy flow or notion of energy. In order to increase
understanding, teachers should use more concrete materials like models, diagrams, simulations to make abstract
concepts understandable to students.

4. Teachers should determine whether they introduce gender bias during instruction or interaction with their students. In
addition, textbooks and curriculum materials ought to be examined to identify whether they reflect gender difference
or not.

RECOMMENDATIONS FOR FURTHER RESEARCH

There are several recommendations for the further studies. They can be listed as the followings:
1. The other ecology topics can be investigated by using a three-tier test to identify students’ misconceptions.

2. The sample can be chosen from different city and sample size can be increased to get more accurate results for further
studies.

3. Senior secondary school students’ misconception concerning some ecological concept was investigated in this study.
Similar research studies can be conducted for different classes.

4. The effect of reasoning ability and gender on students’ understanding and attitude regarding other ecology topics or
other subject areas such as physics, chemistry can be investigated.
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ABSTRACT: The evolution of the riversides of wadis, Rdat, Zat and Tensift, depends, principally, on the intensity of floods and
inundations generated by torrential rains slaughtered at the level of north mountainside of High - Atlas of Marrakech. The
climatic conditions makes of the valleys of the wadis studied favorable zones to floods and to the degradation of the soil.
From 21 to 23 November 2014, violent torrential storms, attaining 250 mm in few hours, beat down on the very high peaks
of High - Atlas of Marrakech. They have resulted in impressive floods of different wadis that originate in high altitudes.
Hurtling down the slopes up to the plains of the Haouz, the Muddy Waters, at high load solid, have carted the soils, trees,
crops, houses and road infrastructure.The riversides of the wadis have not escaped this destruction. This degradation of soils,
orchards and olive groves can be observed and analyzed by the satellite images and the field studies.

As well, we proceeded to a treatment of images with the GIS tools using satellite images of Google Earth at high resolution
and the Landsat images(missions of October and December 2014) with a resolution of 30m and 15m (panchromatic band). To
highlight the vegetative cover of alluvial plains and its evolution in bare soil during the flood, we have represented the bands
the ratios 6/7, 6/5 and 4/2 respectively in red, green and blue using the software ENVI.

The analysis of the risk linked to the degradation of the banks of wadis in the study area, revealed three main processes of
degradation; the erosion due to the current under the effect of the water, the landslide in mass after a quick drop in the
water level and the collapse.

The results obtained are very interesting and can be very useful for the understanding and the good management of water
hazards and more specifically to the phenomenon of soil degradation.

KEYWORDS: floods, Landsat images, degradation, wadis, riversides, vegetation cover, bare soil, Marrakech, Morocco.

RESUME: L’évolution des berges des oueds, Rdat, Zat et Tensift, dépend, essentiellement, de I'intensité des crues et des
inondations générées par des averses abattus au niveau de versant nord du Haut-Atlas de Marrakech. Les conditions
climatiques dans la région font des vallées des oueds étudiées des zones favorables aux crues et a la dégradation du sol.

Du 21 au 23 novembre 2014, de violents orages diluviens, atteignant 250 mm en quelques heures, se sont abattus sur les tres
hauts sommets du Haut-Atlas de Marrakech. lls ont entrainé des inondations et d'impressionnantes crues des différents
oueds qui prennent naissance dans les hautes altitudes. Dévalant les pentes jusqu'aux plaines du Haouz, les eaux boueuses, a
forte charge solide, ont charrié les sols, les arbres, les cultures, les maisons et les infrastructures routiéres. Les berges des
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oueds n’ont pas échappé a cette destruction. Cette dégradation des sols, des vergers et d’oliveraies peut étre observée et
analysée par les images satellitaires et les études de terrain.

Ainsi, nous avons procédé a un traitement des images a I'aide d’outils de SIG en utilisant des images satellitaires, a haute
résolution et des images Landsat avec une résolution de 30m (missions d’octobre 2014 et de décembre 2014). Pour mettre
en évidence le couvert végétal des plaines alluviales et son évolution en sol nu lors de la crue, nous avons représenté les
bands ratios 6/7, 6/5 et 4/2 respectivement en rouge, vert et bleu a I'aide du logiciel ENVI.

L'analyse du risque lié a de la dégradation des berges dans la région d’étude, a révélé trois principaux processus de
dégradation ; I’érosion due au courant sous I'action de I'eau, le glissement en masse apres une décrue rapide et I'éboulement
ou |'effondrement par sapement.

Les résultats obtenus sont trés intéressants et peuvent étre d’une tres grande utilité pour la compréhension et la bonne
gestion des risques hydriques et plus précisément le phénomene de dégradation des sols.

MoTs-CLEFS: crues, inondations, images Landsat, dégradations, oueds, berges, Zat, Rdat, Tensift, Marrakech.

1 INTRODUCTION

Par définition, la rive et la berge souvent confondues ont deux différents sens. La berge est le talus incliné plus ou moins
vertical qui sépare le lit mineur, qui est I'espace occupé par I'écoulement pour des crues courantes y compris les bancs non
fixés par la végétation et le lit majeur qui représente toute la plaine inondable limité par les hautes eaux (crues extrémes).
Cette derniere est le produit géomorphologique de I'action a long terme des processus fluviaux [1]. Cependant, la plaine
alluviale fonctionnelle est la zone actuellement exposée a I'action des inondations [2]. La hauteur d’une berge est tres
irrégulieres, elle peut aller de moins de 1 m jusqu’a plusieurs metres. La rive quant a elle est le milieu géographique qui
sépare le milieu aquatique et terrestre, cette derniere commence dés le sommet de la berge et constitue une partie plus ou
moins étendue qui reste sous l'influence du milieu aquatique [3].

Les ressources en terres cultivables au niveau des rivieres (le lit majeur) jouent un réle majeur dans la productivité
agricole et dans le développement durable, notamment, pour les habitants installés tout au long des Oueds, elles constituent
ainsi leurs principales sources de nourriture. Toutefois, ce patrimoine agricole est souvent menacé par le probleme de la
dégradation des berges dues aux phénomenes hydrologique extrémes (crues). Une étude approfondie s’avere nécessaire
pour comprendre le danger lié a la dégradation des berges, d’ou I'objectif fondamental du présent article.

Partout dans le monde, les inondations et les crues sont des catastrophes dommageables, notamment, sur les milieux
naturels. Durant ces derniéres années, ces phénomeénes ont pris de 'ampleur a cause du changement climatique que connait
notre planéte. Au Maroc, le Haut Atlas du Marrakech par son climat semi-aride est I'une des régions les plus touchées par
ces risques naturels néfastes et répétitifs.

Les bassins versants de I'oued R’dat et de Zat (région d’étude) sont parmi les sous bassins de Tensift caractérisés par un
climat aride a semi-aride en aval et un climat subhumide en haute montagne. Les précipitations et les débits sont caractérisés
par une grande variabilité [4]. Les conditions climatiques font des vallées des oueds des zones favorables aux crues et a la
dégradation du sol (bien évidement des terres cultivables). Ainsi, 'abondance des ressources en eau superficielle dans les
bassins étudiés est directement liée a la morphologie de ces bassins [5]. Provoqué par les styles tectoniques dans le Haut
Atlas de Marrakech [6].

Du 21 au 23 novembre 2014 et entre le 4 et 5 mai 2016, de violents orages diluviens, atteignant 250 mm en quelques
heures, se sont abattus sur la zone axiale du Haut-Atlas de Marrakech. Ils ont entrainé des inondations et d'impressionnantes
crues des différents oueds qui prennent naissance dans ces altitudes. Dévalant les pentes jusqu'aux plaines du Haouz,
d’Ouarzazate et de Souss-Massa, les eaux boueuses, a forte charge solide, ont charrié les sols, les arbres, les cultures, les
maisons et les infrastructures routieres (photos 1, 2, 3 et 4). Les berges des oueds n’ont pas échappé a cette destruction.
Cette dégradation des sols, des vergers et d’oliveraies peut étre observée et analysée par les images satellitaires et les études
de terrain.
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Photo 1 : destruction de l'infrastructure routiére Photo 2 : dégradation des berges de I'oued

Photo 3 : Pont détruit photo 4 : Maison détruite

2  MATERIELS ET METHODES

Pour mettre en évidence et étudier la destruction des berges, nous avons utilisé des images satellitaires, de Google Earth,
a haute résolution et des images Landsat (missions d’octobre 2014 et de décembre 2014). Pour mettre en évidence le sol nu,
la limite des eaux et le couvert végétal, nous avons procédé a un traitement des images a I'aide d’outils de SIG.

Avec le logiciel ENVI, nous avons représenté les bands ratios 6/7,6/5 et 4/2 respectivement en rouge, vert et bleu, ainsi, le
couvert végétal (champs et polycultures) dans les plaines fluviatiles, apparait en rouge, le sol nu alluvial en bleu clair et le
cours d’eau en bleu foncé.

Pour distinguer la dégradation dans les zones non couvertes par les images de Google Earth, nous avons utilisé la bande 8
panchromatique pour sa haute résolution (15m).

De nombreux missions de terrains ont été, également, effectués dont I'objectif est de visualiser et d’analyser le probléme
de la dégradation des berges des Oueds sur le terrain.

3 SITUATION GEOGRAPHIQUES ET CONTEXTE GEOMORPHOLOGIQUE

Situé au centre Ouest du Maroc, Le bassin du Tensift auquel appartient la zone d’étude s’étend sur une superficie de
18.210 Km2 couvrant totalement la wilaya de Marrakech, et partiellement les provinces d’Essaouira, d’El Kelad des Sraghna
et de Safi. Il est limité au sud par la ligne de créte du Haut Atlas, au nord par le massif précambrien des Jbilet, a I'est par le
bassin du Tassaout et a I'ouest par I'océan Atlantique ou se situe son embouchure (Souiria).
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Le bassin du Tensift est composé, généralement, de cing sous bassins bien individualisées. Ces derniers sont étant de
I'Ouest a I'Est ; les bassins versants du N’Fis, de Gheraya, d’Ourika, de Zat et de Rdat. Ces deux derniers ont constitués I'objet
de la présente étude (Figure. 1).

La morphologie du bassin versant de I'Oued R’dat (521 km®) est le résultat d’une évolution géomorphologique trés longue
comme montré par Sabatier en 1982. La région d’étude est constituée, essentiellement, par des terrains imperméable (30%)
et semi-perméable [7].

Le bassin versant de I'Oued Zat (545 kmz) est représentée, principalement par la formation permo-triasique. Elle est
constituée, d’'une part, par des basaltes altérés, sombres ou verdatres, d’autre part, par un complexe rouge, grés marnes ou
argiles saliferes. Tandis que, le bassin du Zat, ol on rencontre les sommets les plus hauts du Haut Atlas, est constitué de
roches éruptives et métamorphiques précambriennes : les granites, diorites, et dolérites [8].
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Figure. 1: Localisation de la zone d’étude
4 RESULTATS ET DISCUTIONS

L’érosion hydrique, I'une des conséquences les plus remarquables de crues, est un sérieux probleme de point de vue,
aussi bien économique qu’environnemental, a I’échelle mondial ainsi qu’a I'échelle du Maroc. Toutefois, ce phénoméne est
trés accentué au niveau des berges des oueds R’dat, Zat et Tensift, dont on assiste, généralement, a des terres agricoles, ces
derniers sont facilement érodées, notamment, pendant les moments des crues et des inondations (crues du mois novembre
2014).

L’analyse de I'état du couvert végétal, présenté en rouge, au niveau des berges des Oueds en question, avant et aprées les
crues de l'automne 2014 (Figure 2, 3 et 4), a montré une destruction remarquable du couvert végétal aprés la décrue du
Novembre 2014. Cette destruction est due, d’'une part, a I'intensité des crues et des inondations générées par les averses
dans la région, et d’autre part, a la nature des matériaux constitutifs de la berge.

D’aprés les résultats obtenus de I'analyse des figures 2, 3 et 4. Nous sommes convaincus que la destruction du couvert
végétal au niveau des oueds Rdat, Zat et Tensift, se traduit, essentiellement, par la dégradation des berges de ces derniers,
en augmentant la surface de sol nu alluvial lors des impressionnantes crues.
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Les superficies érodées (sol nu alluvial) sous I'effet érosif des crues dans les oueds étudiés, peuvent aller de quelques m
jusqu’a plusieurs dizaine de métres carrés dans certains endroits, notamment, dans les parties avales des bassins versants.
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Figure.2 : Observation de la destruction du couvert végétal aprés les crues du mois novembre 2014 au niveau de I’Oued R’dat a Sidi
Rehal (a droite)
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Figure.4: Observation de la destruction du couvert végétal aprés les crues du mois novembre 2014 au niveau de I’Oued Tensift (a droite)

L'observation de la destruction du couvert végétale par les images Landsat a été validée par les images satellitaires de
Google Earth et par la bande panchromatique du Landsat (la bande 8) pour les zones non couvertes par les images du
Google Earth (Figure, 5, 6 et 7).
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Figure.5: Observation de la destruction du couvert végétal par la bande 8 panchromatique du Landsat avant (A) et aprés (B) les crues
du mois novembre 2014 au niveau de I’Oued R’dat a Sidi Rehal
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Figure.6: Observation de la destruction du couvert végétal et les infrastructures par les images de Google Earth avant (A) et aprés (B)
les crues du mois novembre 2014 au niveau de I’Oued Zat
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Figure.7: Observation de la destruction du couvert végétal par les images de Google Earth avant (Octobre 2014) et aprés (Décembre
2014) les crues du mois novembre 2014 au niveau de I’Oued Tensift

5 ETUDES DE TERRAIN

Aprés avoir observé, par les images satellitaires, le probléeme de la dégradation des berges, nous avons réalisés des études
de terrain dont 'objectif était de visualiser et d’analyser les effets des crues et des inondations sur les berges des Oueds.
D’aprés les études, nous avons constaté que, d’'une maniere générale, les berges d’une riviere peuvent se dégrader selon
trois principaux mécanismes suivant :

e Erosion par la vitesse du courant ;
e Glissement en masse ;
*  Eboulement / effondrement.

5.1 EROSION DUE A LA VITESSE DU COURANT

L’érosion d’une berge se produit lorsque des grains de matériaux constitutifs de la berge sont arrachés par I'eau de la
riviere. Cet enléevement des particules peut avoir lieu lorsque la vitesse du courant et sa turbulence sont capables de vaincre
le poids des particules et éventuellement leurs cohésions [3]. Dans la région d’étude ces conditions sont toujours satisfaites
lors des crues qui caractérisent la région par leurs agressivités. Le processus d’érosion se produit aussi bien au niveau de la
partie visible de la berge qu’a son pied sous I'eau (sapement ou affouillement). Ce dernier est un cas particulier d’érosion et

due a la turbulence de I'eau a la base d’une berge. L’affouillement ou sapement d’une berge est une vraie menace des arbres
(Photo 6) et des ouvrages (ponts).
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Lorsque le courant fait un angle avec la berge, I'érosion atteint son taux maximal. C’est le cas d’une berge concave (Photo
5). La présence d’un obstacle (arbre abattu, gros bloc, ...) au niveau du cours d’eau, perturbe les filets liquides du courant,
conduit a I’érosion des berges en produisant un courant réfléchi (Photo 7).
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Photo 6 : Sapement des berges sous Photo 7 : Un arbre qui a tendance de tomber et un bloc rocheux
Venracinement des arbres. (obstacles), au niveau de I'Oued Rdat.

5.2 GLISSEMENT EN MASSE

Le glissement lorsqu’une masse de terres constitutives de la berge se déplace en bloc (en masse) avec une ligne de
cisaillement qui sépare la zone déplacée et la zone qui reste en place (photo 8). Ce dernier est analogue a une faille normale.
Le glissement se produit trés souvent au moment de la décrue. Cette derniere constitue la condition la plus défavorable pour
les berges. An niveau de ces derniers on peut rencontrer, également, des ouvertures plus au moins paralleles au sommet des
berges (photo 9) et qui sont considérés comme des témoignages du phénomene de glissement.
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Photo 9 : Ouverture témoignant du phénomeéne de glissement
5.3 EBOULEMENT/ EFFONDREMENT

Le mécanisme de sapement, érosion par le courant a la base des berges qui sont plus au moins cohérentes, conduit a la
création des zones en surplomb (photo 10). L’éboulement/effondrement (photo 10) se produit par la chute brutale de ces
zones sous I'effet de la gravité (leurs propres poids) ou, éventuellement, par d’autres facteurs (le passage d’une charge/force
au-dessus, ...).

'

u-{ Les zones de surplomb | 3

R ————

Ay e e

Photo 10 : Effondrement des berges (A) suite a la création des zones en surplomb(B) au niveau de 'Oued Rdat.

Les phénomeénes et les formes de dégradation les plus fréquemment observés dans la région d’étude sont I'érosion et
I’effondrement. Les berges constituées de matériaux limo-argileux et sableux, sont particulierement sensibles au phénomene
de la dégradation [9]. L'effondrement est une conséquence directe de I'érosion au pied des berges, il se produit au moment
des crues comme il peut avoir lieu lorsque le plan d’eau atteint le toit des zones en surplomb lors des prochaines crues.
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Le mécanisme d’éboulement est relativement similaire a celui du glissement. Dans les deux cas, c’est une masse de terres
constitutives des berges qui se déplace en bloc. Cependant, le glissement est un processus plus lent et il se produit le plus
souvent au moment de la décrue contrairement a I’éboulement.

Les crues de 21 au 23 novembre 2014, qui ont causées nombreux dégat (humains, agricoles, infrastructures, ...) dans les
secteurs de Guelmim, Agadir, Ourzazate Et Marrakech, peuvent étre comparées a celles de I'Ourika. Parmi ces derniéres on
cite les crues de 17 out 1995 et de 28 octobre 1999 qui sont les plus destructives (photos 11 et 12) de I'histoire moderne du
Maroc avec les débits de point respectivement de 1030 m3/s et 762 m3/s. Les crues de I'Ourika sont tres fréquentes. Elles
surviennent, généralement, en tout saison. Pendant une période de 34 ans d’observation, chaque mois d’une année
hydrologique a connu au moins une crue, a I'exception le mois de Décembre [10].

Photo 11 : Maison détruite par la crue du 17 Photo 12 : Mur de souténement de I’Ourika
Aout 1995 (source : [10]. saidiat al, 2010) détruit par la crue du 28 octobre 1999
(source : [10]. saidi at al, 2010)

6 CONCLUSION

La présente étude a pour objectif de détecter le changement de la superficie du couvert végétale dans les plaines
fluviatiles, au niveau des Oueds Rdat, Zat et Tensift pendant les crues du Novembre 2014 en utilisant les images satellites
provenant du capteur de Landsat (missions d’octobre et de décembre). Les résultats obtenus permettent de dégager un recul
de la superficie couverte par la végétation et I'augmentation de la surface du sol nu alluvial apres la décrue témoignant de la
dégradation des berges Oueds étudie.

Les bassins versants des différents affluents de Tensift sont propices aux phénomenes d’érosion hydrique et notamment
la destruction des berges alluviales. Lors des dernieres crues de I'automne 2014 (de 21 au 23 novembre 2014), des pertes
importantes en terres cultivables, suite a la dégradation des berges des Oueds, ont été transporté par les écoulements
boueux.

L’analyse du risque lié a de la dégradation des berges dans la région d’étude, a révélé trois principaux processus de
dégradation : I’érosion due au courant sous I’action de I'eau, le glissement en masse aprées une décrue rapide et I'éboulement
ou I'effondrement par sapement au pied des berges.

Les impacts des crues dans la région d’étude sont considérables et directement visibles au niveau des infrastructures
routiéres (ponts, routes nationauy, ...), les habitations, les terrains agricoles (notamment au niveau des plaines fluviatiles) et
une forte charge solide au niveau des eaux. D’ou la nécessité d’une attention particuliere envers ce phénomeéne.

Ces immenses dégats sont visibles grace aux images satellitaires, couplées a une série des études du terrain, dont le
traitement et I’étude peut s’avérer d’une trés grande utilité, aussi bien, pour comprendre le phénoméne de dégradation ainsi
que pour la réflexion a une bonne gestion de ce risque naturel.
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ABSTRACT: Today and especially in large companies, internal communication emerges as an important strategic asset.
Internal communication is a management assistance tool. It cannot be designed or performed independently. It evolves with
the organization and through it.

It seems essential to give importance to men because it is they who make the company and not the reverse. This importance
is manifest as listening and optimal internal communication that passes through the achievement of many goals for the
business.

Hence the interest of this article summarizes a study in a Moroccan organization. This investigation concerns the internal
communication within an organization operating in the field of insurance. This is achieved diagnosis to identify some
strengths and weaknesses in order to propose ways forward in internal communication system.

The objective is to make an inventory of the existing while analyzing communication needs. The methodology to carry out
this study is as follows: first a pre investigation comprised interviews and a questionnaire 1. The goal was to test the waters
to collect the interviewees felt about the internal communication. This step is fundamental because it is a transitional phase
to the second experimental stage, which is structured around two in the first steps that the TGN (The nominal group
technique) to be followed by a questionnaire 2.

The three investigative tools used in this study will be a return of the collected data will be opened, analyzed and interpreted
in terms of impact and delete on the internal communication process.

KEYWORDS: Internal communication, process, impact, obstacles, improvement.

RESUME: Aujourd’hui et plus particulierement dans les grandes entreprises, la communication interne apparait comme un
atout stratégique non négligeable. La communication interne est un outil d’aide au management. Elle ne peut étre ni congue,
ni pratiqguée de maniere indépendante. Elle évolue avec I'organisation et a travers elle.

Il semble primordial d’accorder de I'importance aux Hommes car ce sont eux qui font I'entreprise et non pas I'inverse. Cette
importance doit se manifester par une écoute et une communication interne optimale qui passe par la réalisation de
nombreux objectifs pour I’entreprise.

D’ou I'intérét de cet article qui résume une étude réalisée au sein d’une organisation marocaine. Cette investigation porte sur
la communication interne au sein d’un organisme opérant dans le domaine de I'assurance. Il s’agit de réaliser un diagnostic
afin de dégager certains points forts et points faibles dans le but de proposer des voies de progrés au systéeme
communication interne.

L'objectif étant de réaliser un inventaire de I'existant tout en analysant les besoins en matiére de communication. La
démarche méthodologique pour mener a bien notre étude se présente comme suit: tout d’abord une pré enquéte
composée des entretiens et d’un questionnaire 1. L'objectif était de tater le terrain pour recueillir le ressenti des interviewés
guant a la communication interne. Cette étape est fondamentale, car elle constituera une phase de transition a la 2tme étape

Corresponding Author: Maha EL KORRI 130




Maha EL KORRI

expérimentale qui est structurée autour de deux sous étapes la premiere qui la TGN (La technique du groupe nominal) qui
sera suivi d’'un questionnaire 2.

Les trois outils d’investigation utilisés lors de cette étude feront I'objet d’une restitution des données collectées qui seront
dépouillées, analysées et interprétées en termes d’impact et de suppression sur le processus communication interne.

MoTs-CLEFS: Communication interne, processus, impact, entraves, amélioration.

1 INTRODUCTION

La communication en général et la communication interne en particulier est une fonction importante au sein d’une
entreprise quelle gu’elle soit. Cette fonction est toujours en évolution, en mutation avec la société. La communication
impulse et sans elle aucune ou peu d’entreprises sont viables sur le long terme.

Partant de ce constat, et laissons de cOté la communication externe, il nous a semblé important de trouver une
thématique qui soit a la fois passionnante d’une part, mais aussi et surtout intéressante et captivante pour les organismes
ciblés par la communication d’autre part.

Ainsi, nous remarquons partout et quotidiennement des affiches et des spots publicitaires, une entreprise qui essaie de
vendre sa marque au consommateur. Mais qui est derriére ces produits, a la base de leur réalisation, sinon des Hommes. En
effet, si la compagnie de I'assurance, fait des efforts énormes pour se vendre et pour avoir une image de marque aupres du
public externe, que fait-il en revanche aupres de ses salariés pour vendre son image? Le fait-il déja? Si oui, comment et par
quels moyens? Quelles sont les entraves a la communication interne au sein dudit organisme? Grosso modo, Comment se
porte la communication interne au sein de la compagnie de I'assurance?

L’objectif de cette étude de recherche est de faire un diagnostic de la communication interne au sein de la compagnie
d’assurance™. Il s’agit |13, d’un inventaire de I'existant, d’une analyse des besoins en matiere de communication, dans le seul
but, est celui de contribuer dans le domaine de la recherche appliquée en matiére de la communication interne en milieu
professionnel.

Pour mieux atteindre I'objectif général de cette étude, nous avons décliné cet objectif en plusieurs sous objectifs qui se
présentent comme suit :

e Déterminer et classer par ordre d’'importance les entraves a la communication interne au sein de la compagnie
d’assurance.

e Connaitre, saisir et hiérarchiser les éléments (moyens et outils) susceptibles d’améliorer voire optimiser la
communication interne au sein de la compagnie d’assurance.

e Connaftre I'image percgue par le personnel de la compagnie d’assurance vis a vis de la communication interne.

Ceci nous permettra de déceler a la fois les points forts et les points faibles de la communication interne. Afin de
présenter des propositions et des solutions pour une communication optimale.

2 REVUE DE LITTERATURE
Nous allons tout d’abord essayer de définir brievement la communication en général avant d’étudier la communication
interne et dire qu’elle fait partie intégrante de la communication d’entreprise.

Plusieurs auteurs définissent la communication. Nous avons choisi certains parmi eux a titre d’exemple :

Pour DEVITO : « il y a communication lorsqu’on émet ou recoit des messages et lorsqu’on donne une signification aux

signaux d’une autre personne. Toujours, la communication humaine est déformée par les parasites, se produit dans un
contexte, a un certain effet et comporte une possibilité de rétroaction »il

['] Nous n’avons pas eu I'autorisation de citer le nom de la compagnie dans laquelle cette étude a été menée.
) A., DEVITO, « Les fondements de la communication humaine», Gaétan Morin, 1993.
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Pour CATCHART : « la communication est le mot désignant le processus de transfert de significations d’un individu a
Iautre »™.

Dans une entreprise « La communication peut étre définie comme la production d'informations sur le milieu interne et
externe et comme la création d'interfaces, (..), c’est la coordination d'éléments indépendants en vue de favoriser la
réalisation de la stratégie de I'organisation» ™.

D’usage professionnel et personnel, la communication fait partie des pratiques quotidiennes et naturelles sur lesquelles
on s’interroge rarement. Pourtant, la communication est un art difficile et dur a définir, situé a la croisée de disciplines aussi
diverses selon M. De Miribel™ que I'anthropologie, la sociologie ou la psycholinguistique. Le terme "communication" est
utilisé par différentes disciplines et chacune d'entre elles I'emploie sous une acception propre.

D’aprés les définitions que nous allons voir ci-dessous, il apparait que la communication interne est au coeur des
préoccupations managériales de I'entreprise et constitue une dimension essentielle de la stratégie des organisations.

Prétendre délimiter les différentes définitions de la communication interne est une tache quasi impossible, surtout si I'on
sait qu’il y a autant de définitions que d’angles de vision.

Sur ce, nous allons essayer de citer quelque unes, notamment celles qui nous ont éveillé et captivé notre esprit.

La communication interne ainsi peut étre définie comme étant celle « qui englobe des actes de communication qui se
produisent a l'intérieur de I'entreprise» M Elle remplit de multiples fonctions : exposer des résultats, transmettre des
informations, expliquer une nouvelle orientation...

La communication interne engage |'entreprise en tant que systeme d'information et de décision dans son milieu. Elle
organise et gere les flux d'informations qui circulent a l'intérieur de |'organisation.

D’autres auteurs définissent la communication comme étant « I’ensemble des actions entreprises pour mettre les
personnes en relation les unes avec les autres dans la réalisation d’un projet commun. Elle permet a chacun d’étre connu
dans sa personne et reconnu dans sa mission. Facilitant ainsi le plein épanouissement des hommes. La communication fait
passer de I'organigramme a I'organisme et assure de méme coup la vitalité, I'efficacité et I’adaptabilité de I'entreprise» il

Egalement, « La communication interne est un ensemble de principes, d’actions et de pratiques visant a donner du sens
pour favoriser I'appropriation, a donner de I'ame pour favoriser la cohésion et a inciter chacun a mieux communiquer pour
favoriser le travail en commun » "

Nous allons donc essayer de donner une définition de la communication interne aprés nous étre inspiré de nos lectures :

La communication interne est une discipline de la communication. Autrement dit, la communication interne fait partie
intégrante de la communication d’entreprise. Par opposition a la communication externe, elle n’intervient qu’a l'intérieur de
I'entreprise, en particulier sur 'ensemble des comportements des salariés, leur permettant ainsi de s’exprimer afin de
s’épanouir et produire en cohésion.

3  METHODOLOGIE DE L'ENQUETE

Pour mener a bien notre étude, nous avons opté a la fois pour une approche qualitative et quantitative.

Premiérement, nous avons commencé par une pré enquéte qui consistait a observer directement le personnel et a
réaliser des entretiens informels avec quelques personnes. Cela nous a permis de déceler une certaine insatisfaction du

il CATCHART, R., Small Group Communication, A. Reader, Dubuque, IA: Brow

™ Nicole D’ALMEIDA & Thierry LIBAERT, « La communication interne de I’entreprise », 3° édition, Dunod, Paris, 2002, p. 9

™ Marielle DE MIRIBEL, Contribution a la reconnaissance de la fonction communication en bibliothéque : approche théorique et historique:
la communication écrite en direction des lecteurs. Thése de doctorat. Sciences de la communication et de I'information. Université Paris
10-Nanterre, 1999

M1 Marie-héléne WESTPHALEN, Op. cit. ,p.77.

il Philippe DETRIE et Catherine MESLIN-BROYEZ, « La Communication interne au service du Management », les Editions LIAISONS, 1995,
p.32

Wil philippe DETRIE et Catherine MESLIN-BROYEZ, op. cit. p.38.
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personnel de la compagnie d’assurance vis- a- vis de la communication interne. Néanmoins pour s’assurer de l'intérét de
notre étude nous avons procédé a une deuxieme série d’entretiens. Cette fois ci nos entrevues (avec cing personnes) étaient
formelles. Aidé par un mini guide d’entretien, des questions préméditées et ciblées, un objectif clair et précis, celui de
s’assurer du bon choix du théme, c'est-a-dire I'existence réelle d’un véritable besoin au niveau du systéme communication
interne.

Deuxiémement, nous avons diagnostiqué I'état des lieux et cela par le biais d’'une enquéte qualitative basée sur la
Technique du Groupe Nominal (TGN) d’une part. Et d’autre part, par I'administration a I'ensemble du personnel d’un
guestionnaire résultant de la TGN. En plus du questionnaire de pré enquéte, nous avons administré les résultats de la TGN

sous forme de deux questionnaires différents a tout le personnel de la compagnie d’assurance, pour plus de sens et
d’objectivité. Notre but n’étant bien siir que de confirmer ou infirmer ce qui a été avancé par les participants lors de la TGN.

Pourquoi la TGN ?

La TGN (technique de groupe nominal) qui est une approche structurée d’interaction des membres d’un groupe, elle
permet entre autre de générer des idées/réponses concernant une question appelée « question nominale ».

Nous avons décidé de recourir a cette technique, a la fois pour délimiter et classer par ordre d’'importance le nombre de
facteurs qui nuisent au bon fonctionnement du processus communication interne. Prioriser un certain nombre d’entraves en
vue de les éradiquer si possible, mais également découvrir, grace a la créativité des intervenants les moyens et les outils qui
peuvent améliorer voire optimiser le systeme communication interne au sein de la compagnie d’assurance.

Plus de deux semaines ont séparé la distribution du questionnaire et sa collecte. Sur les (160) questionnaires distribués,
nous avons pu récupérer (109), (13) questionnaires étaient inexploitables.

4 ANALYSE ET INTERPRETATION DES RESULTATS

4.1 ETAPE 1 : PRE ENQUETE : ENTRETIENS ET QUESTIONNAIRE 1 (GUIDE D'ENTRETIEN)
ERE

1™ PHASE : ENTRETIENS

Comme mentionné plus haut, nous nous sommes entretenus au tout début de notre expérimentation avec cinq employés
(Responsables, cadres et agent) de la compagnie d’assurance.

Ci-dessous un tableau qui résume les réponses de nos interviewés :

Tableau 1 : Récapitulatif des réponses du guide d’entretien

Réponses

Questions Commentaire de certains interviewés

Oui Non
A votre avis la communication - Absence service CI”.
T e TR G R =il s =1 1= | 1 personne |4 personnes| Pourquoi ? (- Absence responsable Cl.
d’assurance est-elle efficace ? - La méme information émane de plusieurs personnes...
Etant un membre de la compagnie - Prise de conscience de I'importance accordée a la Cl.

d’assurance, sentez- vous un
changement quant a la
communication interne ?

A TS | A e | @R Des innovations commencent a voir le jour quant a la Cl.
" |- Lavolonté d’étre un leader sur le marché de I'assurance...

Quels sont les éléments que vous - Disposer d’un service Cl.

espériez améliorer concernant la - Avoir un responsable CI.

communication interne au sein de la - Organiser plus de réunions.

compagnie d’assurance ? - Communiquer I'information au bon moment.

- Plus de transparence au niveau de l'information...

" Communication Interne
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A traves nos trois questions posées lors des entretiens, I'objectif était spécialement de tater le terrain pour recueillir le
ressenti des interviewés quant a la communication interne.

2™ PHASE : QUESTIONNAIRE N°1

Nous commencerons cette partie par dépouiller et interpréter les résultats une a une des neuf questionnaires que nous
avons administrés. Signalons a juste titre que ce premier questionnaire constitue une rallonge de la phase exploratoire que
nous avons débuté par les cing entretiens précédemment analysés.

Analysés de maniéres séparés mais également croisés, les entretiens et le questionnaire 1 nous servirons de support pour
cléturer cette partie par une interprétation générale. Celle-ci constituera certainement une transition vers la suite des étapes
de notre expérimentation.

Maintenant, passons en revue les six questions posées et les résultats que nous avons dépouillés et interprétés.

« Quelle importance accordez-vous au fait d’étre informé par votre compagnie d’assurance dans les domaines
suivants ? »

Tableau 2 : Dépouillement des résultats de la question 1 (questionnaire 1)

Nombre de Réponses
Domaines Primordial Secondaire

La stratégie poursuivie par votre organisme 8 88,89% 1 11,11%
L’actualité ressources humaines 7 77,78% 2 22,22%
Les actions en faveur du développement durable et de I'éthique 6 66,67% 3 33,33%
Les nominations 8 88,89% 1 11,11%
Les arrivées de nouveaux collaborateurs 9 100,00% 0 0,00%
Les départs 7 77,78% 2 22,22%

« Comment jugez-vous I'information que diffuse votre compagnie d’assurance dans les domaines suivants ? »

Tableau 3 : Dépouillement des résultats de la question 2 (questionnaire 1)

Nombre de Réponses
Domaines nsuffisante \ Suffisante Omniprésente

La stratégie poursuivie par votre organisme

L’actualité ressources humaines

Les actions en faveur du développement durable et de I’éthique
Les nominations

Les arrivées de nouveaux collaborateurs

Les départs

« Vous identifiez-vous aux « valeurs » que revendique votre compagnie d’assurance ? Cochez une seule réponse »

Tableau 4 : Dépouillement des résultats de la question 3 (questionnaire 1)

Propositions Nombre de réponses
(o]1]] 2
(\[o]}} 0
En partie 7
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« Pensez-vous qu’une bonne communication interne contribue a renforcer la motivation des salariés ? »

Tableau 5 : Dépouillement des résultats de la question 4 (questionnaire 1)

Propositions Nombre de réponses
(o]1]] 9
Non 0

« Comment qualifieriez-vous la communication interne dans votre compagnie d’assurance ? » Cochez une seule

réponse.

Tableau 6 : Dépouillement des résultats de la question 5 (questionnaire 1)

Nombre de

Propositions
personnes

Elle contribue a insuffler un esprit d’organisme qui est source de motivation

C’est juste un canal de diffusion d’informations
C’est surtout un outil de propagande
Elle est inexistante

« Au global, comment considérez-vous la communication faite par votre compagnie d’assurance en direction de ses

salaries ? »

Tableau 7 : Dépouillement des résultats de la question 6 (questionnaire 1)

Propositions Nombre de personnes
Bonne 0
Moyenne 9
Mauvaise 0

Selon le pré diagnostic, nous relevons que le contexte au sein de la compagnie d’assurance change en continue et
rapidement. Ainsi, la communication interne change constamment son role, d’'une machine a faire circuler I'information a
une fonction clé qui développe le sens collectif. Considérée comme essentielle par le personnel de compagnie d’assurance, la
communication interne fait I'objet de nombreuses critiques de leur part. Par le biais d’une pré enquéte qualitative (mini
entretien et questionne 1), nous avons essayé de palper notre terrain d’investigation pour un avoir avant-go(t.

L’analyse des réponses recueillies fait ressortir les conclusions suivantes :

Les attentes du personnel de la compagnie d’assurance sont nombreuses et exigeantes car la communication
interne est tres séverement jugée,

L’existence d’une véritable prise de conscience en matiére de communication interne de la part de la société,
Seulement (2/9) des répondants trouvent que la communication interne faite par 'organisme contribue a
insuffler un esprit d’organisme qui est source de motivation,

La totalité des participants jugent la communication de la compagnie d’assurance comme étant moyenne,

La majorité des participants attestent qu’incontestablement la communication interne peut contribuer de prés a
instaurer un esprit de groupe qui sera source de motivation. N’'oublions pas que la motivation est un facteur
essentiel a I'’épanouissement du personnel, il faut qu’il se sente informé, écouté et qu’il baigne dans un climat
social propice,

Les interviewés ont aussi proposés des recommandations a savoir :

La communication interne doit se vendre

Tout doit étre impliqué, responsable et personnel

Il faut donner des informations fraiches et de qualité
Faire un suivi a travers des diagnostics réguliers
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4.2  ETAPE 2 : EXPERIMENTATION : TGN ET QUESTIONNAIRE 2
La deuxieme étape dite expérimentale sera articulée autour d’'une TGN et d’un questionnaire
1™ PHASE : LATGN

La TGN a été réalisée aupres de sept personnes et animée par deux animateurs, deux personnes se sont excusées. Le
déroulement de la TGN s’est fait dans de bonne condition dont la mesure ou I'ensemble du matériel a été mis a la disposition
des participants ainsi que des animateurs.

Tout d’abord, une présentation des participants et des animateurs suivi d’'une explication des objectifs de la TGN et d’un
bref exposé sur ce que c’est la TGN pour en conclure avec la question nominale qui fut formulée comme suit : « Selon vous,
quelles sont les entraves a la communication interne au sein de votre organisme ? Et/ou les éléments (moyens et outils)
qui peuvent I'améliorer, voire I'optimiser ? »

Une fois la phase réflexion et rédaction individuelle des réponses est terminée, les participants ont commencé a les
énoncer a tour de réle et une réponse a la fois. Nous tenons a signaler que nous avons obtenus deux listes différentes celle
des entraves et celle des moyens et outils d’amélioration.

L’épuisement des réponses a enclenché I'étape suivante qui consistait a discuter une apres une celle-ci pour en unifier le
sens, dissiper les confusions, si confusion il y a, et réajuster la formulation si le besoin se fait imposer.

Ensuite, nous avons abordé 'opération de vote qui allait nous permettre de classer les différentes réponses selon leurs
scores, leurs fréquences et leurs moyennes. Il a fallu bien réexpliquer tout le processus de vote pour une meilleure
appréhension.

En matiere de vote, la fiche utilisée et la suivante :

Tableau 8 : Prototype de la fiche de vote utilisée lors de la TGN

| N | Score | Fréquence | Total | rang |

ére . , J ’e ,

e 17" colonne: le numéro de chaque énoncé a mesure qu’il est noté.
eme . T , .

e 277" colonne : les points donnés a I’énoncé sur les fiches.
eme . )z , 74z ..

e 377" colonne : le nombre de fois que I’énoncé a été choisi

e 4°™ colonne : le total des points donnés a I’énoncé en additionnant les chiffres de la deuxiéme colonne.

eme
5

colonne : le rang occupé par chaque énoncé en fonction des points qui lui ont été données.

Les résultats exposés par les participants sont les suivants :

Tableau 9 : Résultat brut des entraves (réponses non classées par le vote)

Il Absence d’une personne chargée de la communication interne

(M Outlook reste insuffisant

YAl L'indisponibilité des personnes (pas le temps pour lire les messages)

B Existence de plusieurs interlocuteurs

Monopole de I'information par les responsables (rétention de I'information par les responsables)

12 ‘ Trop de communication descendante (dans le sens informationnel)
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Tableau 10: Résultat brut des moyens et outils d’améliorations (réponses non classées par le vote)

N° ENONCES

1 ‘ Création d'une unité ou d’un service spécialisé en matiére de communication

Pl Elaborer une politique de communication interne
Rl Alerte sur Outlook pour informer de I'arrivée d'un nouveau message sur l'intranet de I'organisme

Essayer d'émettre I'information au bon moment

6
7|
ER
L Diversifier les outils de communication interne
10 |
11 |

Equilibrer entre les trois types de communication (ascendante, descendante, transversale)
Homogénéiser les divers canaux de communication

Aprés avoir procédé pendant la phase pré-vote a I’élimination des réponses redondantes et a celles qui prétaient a
confusion, nous nous sommes retrouvés a la fin avec une liste de 23 réponses sur (28). Le vote et le traitement des résultats
de celui-ci selon trois critéeres; le score, la fréquence et la moyenne, nous ont permis de dégager les 15 items (7 entraves et 8
moyens et outils d’amélioration). Nous allons nous contenter de traiter que les entraves qui meubleront le second
questionnaire que nous avons distribué a 160 employés de la compagnie d’assurance.

Tableau 11 : Enoncés des entraves retenues aprés le vote final pour la phase suivante de I’expérimentation

N° ENONCES

Absence d’une structure chargée de la communication interne

\ Absence d’une politique de communication interne

\ Trop de communication descendante (dans le sens informationnel)

Retard dans la transmission de I'information

Monopole de l'information par les responsables (rétention de I'information par les responsables)
‘ Absence de plan de communication interne

‘ Absence d’une personne chargée de la communication interne

N o b WN |

Tableau 12 : Enoncés des moyens et outils d’amélioration retenues apres le vote finale pour la phase suivante de
I’'expérimentation

N° ENONCES

I8l Création d'une unité ou d’un service spécialisé en matiére de communication

A Elaborer un plan de communication interne
j Elaborer une politique de communication interne
ﬂ Organiser des réunions générales périodiques
Equilibrer entre les trois types de communication (ascendante, descendante, transversale)

5

(W Essayer d'émettre I'information au bon moment
7|
8

L’existence d’un seul interlocuteur pour transmettre et communiquer I'information
Mettre en place des panneaux d'affichages aux endroits les plus visités par les employés (restaurants...)

2™ PHASE : QUESTIONNAIRE 2

Nous tenons a rappeler que le questionnaire qui a été distribué a I'’ensemble du personnel est le résultat de la TGN que
nous avons organisé et est destiné au classement des 7 plus importantes entraves nuisibles a une communication interne
optimale au sein de la compagnie d’assurance. Le classement est double parce qu’il sera produit selon deux critéres :
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1. Ledegré d'impact de chaque entrave sur le bon fonctionnement du systeme communication interne, et
2. Le degré de priorité quant a la suppression de chaque entrave.

Pour ce faire, le questionnaire présente aux répondants les échelles suivantes :

Situation actuelle Situation désirée

La « situation actuelle » correspond au (degré d’impact) alors que la «situation désirée» renvoie au (degré de
surpression). L’échelle proposée s’étale de 1 a 5 avec les valeurs suivantes :

Concernant la « situation actuelle » :

1 = influence nulle sur le bon fonctionnement du processus communication interne
2 = influence faible sur le bon fonctionnement du processus communication interne
3 = influence moyenne sur ......

4 = forte influence sur..............

5 = Facteur déterminant, trés forte influence ........

Concernant le degré de suppression désirée « situation désirée » :

5 =il faut supprimer complétement cette entrave (100 %)
4 =il faut supprimer fortement cette entrave (75 %)

3 = il faut moyennement supprimer cette entrave (50 %)
2 =il faut supprimer faiblement cette entrave (25 %)

1 = pas la peine de supprimer cette entrave (0 %)

A propos du degré d’impact, nous avons obtenus les résultats ci-dessous que nous avons jugé opportun de les rassembler
dans un seul tableau récapitulatif qui contient les 7 entraves ainsi que les différents degrés d’influence cités pour chacune
d’elle :

Tableau 13 : Récapitulatif des réponses sur la premiére tranche | du questionnaire 2 (degré d’influence)

Entrave Influence (nombre de citation) TOTAL
Nulle Faible Moyenne Forte Tres forte (Déterminante)

1 0 0
2 0 8
3 0 2
4 0 9
5 0 0
6 0 8
7 5 6
TOTAL 5 33

Nous nous apercevons d’apres ce tableau récapitulatif que le degré d’influence « 4 » qui renvoi a « la forte influence » de
I'entrave fut le plus cité avec un total de 264 fois. Suivi en deuxiéme et au méme rang par les deux degrés « moyenne »
et « trés forte influence » cités 185 fois chacun. Ces deux catégories d’influence totalisent 370 citations. Nous remarquons
clairement que les trois blocs d’influence « moyenne », « forte » et « tres forte » se détachent des deux autres catégories
« influence faible » et « nulle » qui sont venues respectivement en quatrieme position (33 citations) et cinquiéme position (5
citations), signant ainsi une derniére position tres en recul par rapport aux autres.

Pour classer les entraves selon leur degré d’influence sur le bon fonctionnement du processus communication interne au
sein de la compagnie d’assurance, nous avons opté de procéder a une opération d’attribution de points selon I'échelle
suivante :

. Chaque citation du degré (influence nulle) vaut 1 point ;

. Chaque citation du degré (influence faible) vaut 2 point;

. Chaque citation du degré (influence moyenne) vaut 3 point;

. Chaque citation du degré (influence forte) vaut 4 point;

. Chaque citation du degré (influence déterminante) vaut 5 point.
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Ce qui nous donne les valeurs consignées sur le tableau suivant :

Tableau 14 : Score général des sept entraves selon leur nombre total de citation (degré d’influence)

Influence (nombre de citation)

= Total des
Entrave . Tres forte .
Nulle Faible Moyenne Forte . ) points
(Déterminante)

1 9 29

2 0 8 22 31 35 381
3 0 2 53 36 5 332
4 0 9 39 47 1 328
5 0 0 45 48 3 342
6 0 8 6 47 35 397
7 5 6 11 26 48 394

Le classement final ressort comme indique le tableau suivant :

Tableau 15 : Classement final des sept entraves selon leur degré d’influence

N° de I'entrave Enoncé de I'entrave Rang
Absence de structure chargée de la communication interne

Absence d’une personne chargée de la communication interne

Monopole de I'information par les responsables (rétention de I'information par les
responsables)

Retard dans la transmission de l'information

Nous constatons un changement entre le classement livré par la TGN et celui dégagé au terme du dépouillement des
résultats du questionnaire 2. L’'ensemble des cing entraves ont connu un chamboulement a I'exception de I'entrave N°1 et
N°5 qui ont gardées leur classement. Compte tenu de I'effectif (96) qui a participé au questionnaire qui est plus important
que celui qui a pris part a la TGN (7), nous allons retenir comme résultat final le classement du questionnaire 2.

En plus du classement des entraves selon leur degré d’influence, nous avons sollicité les répondants pour exprimer leur
opinion concernant le degré de suppression que doit subir chaque entrave, et cela afin d’améliorer voir optimiser le systéeme
communication interne. Autrement dit, les répondants se sont prononcés, via le méme questionnaire, sur les priorités de
traitement des entraves. lls ont ainsi reclassé les 7 entraves selon un autre critere, celui du degré de suppression.

Les résultats obtenus sont consignés au niveau du tableau ci-dessous. Mais avant tous nous tenons a rappeler que
I’échelle proposée est :

5 =il faut supprimer complétement cette entrave (100 %)

4 =il faut supprimer fortement cette entrave (75 %)

3 =il faut moyennement supprimer cette entrave (50 %)

2 =il faut supprimer faiblement cette entrave (25 %)

1 = pas la peine de supprimer cette entrave pour améliorer le processus communication interne (0 %).
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Tableau 16 : Récapitulatif des réponses sur la seconde tranche du questionnaire 2

Suppression suggéré (nombre de citation)
Entrave Faible Moyenne Forte Compléte
25% 50 % 75% 100%
82

60

37
0 37
0 82 282
Total
(0.00%) (0,30%) (12,20%) (41,96%)

La premiére remarque que dégage ce tableau récapitulatif c’est la concentration de la couleur (bordeaux) sur les deux
colonnes «suppression 100%» et «suppression 75%» ce qui veut dire que les 96 répondants ont massivement suggérés la
suppression compléte de la moitié des entraves. Toujours d’aprés le méme tableau, le degré de suppression «5» qui renvoi a
la «suppression compléte» de I'entrave fut le plus citée avec un total de 306 fois, suivi du degré de suppression «4» qui
renvoi a la «forte suppression» de I'entrave avec 282 citations.

Nous poursuivrons le méme itinéraire de dépouillement et d’analyse que la section précédente (degré d’impact des
entraves). Le classement se fera toujours en transformant I'échelle proposée pour les réponses en échelle de points :

- 5 points pour le « 5 », traduisant une « priorité absolue », c’est a dire une (suppression compléte).

- 4 points pour le « 4 », traduisant une « forte priorité » (suppression a 75%).

- 3 points pour le « 3 », traduisant une « moyenne priorité » (suppression a 50%).

- 2 points pour le « 2 », traduisant une « faible priorité » (suppression a 25%).

- 1 points pour le «1», traduisant la « non priorité », la suppression de I’entrave n’influence ni positivement ni
négativement le systéeme communication interne.

Le classement des cing marches de I’échelle proposées aux répondants fait ressortir la configuration suivante :
Tableau 17 : Score et classement générale des 7 entraves selon leur nombre de citation (degré de suppression)
Suppression suggérée (nombre de citation)

Entrave Faible Moyenne Forte
25% 50 % 75%

Compléte 100%

Le classement des 7 entraves selon le degré de suppression exprimé pour chacune d’entre elles par les 96 répondants
ressort comme suit :
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Tableau 18 : Classement général des entraves selon leur degré de suppression

N° de

, Enoncé de I'entrave Rang
I'entrave

Absence de structure chargée de la communication interne

Monopole de I'information par les responsables (rétention de I'information par les
responsables)

Si le dépouillement et I'interprétation de la premiere partie du questionnaire 2 nous a permis de classer les 7 entraves en
fonctionnement de leur degré d’influence sur le bon déroulement du processus communication interne au sein de la
compagnie d’assurance, le traitement des résultats de la seconde partie a accouché du classement relaté dans le tableau «
suppressiony». Il s’agit la de livrer aux responsables de la compagnie d’assurance les plus importantes entraves classées selon
le degré d’urgence et qui requiert éventuellement un traitement d’urgence.

5 LIMITES DE LA RECHERCHE

Notre recherche s’articule autour de la réalisation d’un diagnostic de la communication interne au sein de la compagnie
d’assurance et étant donné que ledit organisme ne dispose pas d’une structure ou d’un responsable chargé de la
communication interne et que le personnel n’a pas de connaissances précises relatives a ce sujet, il était vraiment difficile de
collecter les informations traitant de la communication interne dans un tel environnement. Ce qui a constitué en lui-méme
un obstacle majeur et de taille de cette étude.

Egalement, lors de la réalisation des entretiens, certains interviewés étaient amenés a reporter les entrevues suite a des
charges de travail urgentes qui apparaissent a la derniére minute d’une part. D’autre part, l'interruption lors des entretiens
par des collaborateurs nuisait réellement a la fiabilité et la qualité des informations collectées.

Une autre limite, liée cette fois ci a I'organisation de la TGN. Une difficulté insurmontable consistait en le fait de trouver le
jour et le lieu qui convient a I’'ensemble des participants, vu que chacun d’entre eux avait des engagements propres a lui.

6 CONCLUSION

En guise de conclusion, nous rappelons que notre recherche s’est inscrite dans le cadre de I'étude de la communication
en milieu professionnel. Notre objectif consistait en la réalisation d’un diagnostic, en vue d’identifier les forces et les
faiblesses de la communication interne en tant qu’outil d’aide au progrés dans un quelconque organisme.

Le diagnostic nous a permis de dégager les points forts et les points faibles de la communication interne au sein de la
compagnie d’assurance et de faire des recommandations a méme de I'améliorer.

Ainsi, nous avons traité dans un premier temps, du cadre théorique et conceptuel. Ce cadre nous a permis de mieux
cerner les concepts clés de notre recherche, notamment, celui de la communication en général et de la communication
interne en particulier.

Dans un deuxiéme temps, nous avons présenté les outils d’investigation, notre méthodologie de recherche, ainsi que les
résultats de la recherche, leur analyse et interprétation. Nous avons alors pu identifier les forces et les faiblesses de la
communication interne et en proposer quelques recommandations.

Au niveau méthodologique, nous avons mené notre étude moyennant trois principaux outils, en I'occurrence
I'observation directe, I'enquéte qualitative et I'enquéte quantitative.

L'observation directe a consisté a prendre contact avec les personnes ressources d’une part et a consulter la
documentation disponible en la matiére d’autre part. L'enquéte qualitative s’est concrétisée par une TGN qui a réuni autour
d’une question nominale sept employés de la compagnie d’assurance.
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L'enquéte quantitative a été assurée via I'administration directe d’un questionnaire auprées de 160 personnes avec un
taux de réponse de 60%, soit 96 questionnaires exploitables.

Suite a I'analyse des données collectées, nous avons pu dégager les entraves a la communication interne, afin de les
étudier en termes de degré d’impact et de degré de suppression. En général, nous avons remarqué l'inexistence d’une
structure clairement définie et chargé de la communication interne. Cette fonction est considérée comme étant du ressort
de la Division Ressources Humaines, sans étre pour autant clairement définie, ce qui favorise les relations verticales
descendantes, au détriment des autres.
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ABSTRACT: An Agronomic test of a period of eighteen month, was conducted in the town of Bonoua, to study the effect of
organic fertilizer on the vegetative growth of immature plants of rubber trees (Hevea brasiliensis Miill Arg.), and the effect on
chemical soil characteristics. A randomized complete block (BCR) of eight treatments and three repetitions, using two
sources of organic manure with three levels of doses each, has been set up. The data on the growth unit (CPU), the diameter
of the scion (DS) and the height (H) of plants, were observed every six months, starting from the implementation of the tests.
Soil samples were also collected, with the same frequencies for analysis. The results showed that, on chemical soil
characteristics, some differences relative to control without fertilizers, thus indicating some improved effects of the two
types of compost on the studied soil, concerning pH, organic matter content and the cation exchange capacity. Unlike the
cow manure-based compost, the increasing of the dose of compost made from chicken droppings resulted lesser effects on
soil pH. Vegetative growth in plant height and diameter of the scion were also improved respectively with 24.45% and
15.60%, compared to the control (without fertilizer), through the used of 1.2 t ha-1 of compost of chicken manure. So, under
the conditions of this study, this manure, at this level, can be recommended on immature rubber plants.

KEYWORDS: chicken droppings, cow dung, vegetative growth, chemical soil characteristics, lvory Coast.

RESUME: Un essai agronomique d’une durée de dix-huit mois a été conduit dans la localité de Bonoua en vue d’étudier I'effet
de la fumure organique sur la croissance végétative des plants immatures d’hévéas (Hevea brasiliensis Miill Arg.) et sur les
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Impact de la fertilisation organique sur quelques caractéristiques du sol et les parametres de croissance de I’hévéa (Hevea
brasiliensis Miill Arg.) en phase d’installation a Bonoua, dans le Sud de la Cote d’lvoire

caractéristiques chimiques du sol. Un dispositif en blocs complets randomisés a 8 traitements et 3 blocs utilisant deux
sources de fumure organique avec 3 niveaux de doses chacune, a été mis en place. Des données sur I'unité de croissance, le
diametre du scion et la hauteur des plants ont été relevées tous les 6 mois a partir de la mise en place des essais. Des
échantillons de sol ont également été prélevés selon les mémes fréquences, pour des analyses. Les résultats ont montré, au
niveau des caractéristiques chimiques du sol étudié, des différences relatives par rapport au témoin sans fertilisant,
indiquant ainsi, quelques effets améliorants des deux types de compost sur le sol, notamment sur le pH, la teneur en matiere
organique et la capacité d’échange cationique. Contrairement au compost a base de bouse de vache, 'augmentation de la
dose de compost a base de fiente de poulet a entrainé des effets moindres sur le pH du sol. La croissance végétative en
hauteur des plants et le diametre du scion ont été également améliorés respectivement de 24,45 et de 15,60 % par rapport
au témoin (sans fertilisant), par I'apport de 1,2 t.ha™ de compost a base de fiente de poulet, qui peut étre, dans les
conditions de la présente étude, la dose et le types de compost conseillés sur des plants d’hévéa immatures.

MoTs-CLEFS: fiente de poulet, bouse de vache, croissance végétative, caractéristiques chimique du sol, Cote d’lvoire.

1 INTRODUCTION

Avant les années 1990, grace a la disponibilité d’'une importante réserve forestiére, aux conditions climatiques favorables
et a la stratégie de diversification des cultures, la Cote d’Ivoire a assuré de maniéere continue et satisfaisante I’extension de
I’'hévéaculture sur I'espace forestier. Ce qui lui a permis d’occuper le 7éme rang mondial et le ler rang africain des pays
producteurs de caoutchouc naturel. Cet essor remarquable a été, possible grace a I'appui de la recherche, a travers la
sélection clonale et I'amélioration des technologies de récolte du latex des clones. L’appui de la recherche a ainsi contribué a
I'amélioration de productivité de I'hévéa sans toutefois mettre I'accent sur la gestion durable de la fertilité des sols [1], [2],
[3], [4]. Au cours de ces dernieres décennies, face aux changements climatiques [5], [6], [7], et la baisse de la fertilité des sols
due essentiellement a la faible utilisation d’engrais et a la forte pression fonciére [8], il importe de recourir aux bonnes
pratiques culturales par la gestion rationnelle de la fertilité des sols en valorisant les sources de matiéres organiques locale.
Cette gestion durable du sol signifie que les éléments nutritifs exportés dans la production ou mobiliser par les plantes soient
compensés par les apports, de telle sorte que I'équilibre entre éléments minéraux soit maintenu [9]. Diverses méthodes
concourent a cette gestion durable des sols, entre autre, I'utilisation des fertilisants organiques. Plusieurs études menées sur
la fertilisation organique des sols ont montré I'important role des fertilisants organiques sur les propriétés physiques,
chimiques et biologiques du sol et également sur le développement et le rendement des cultures [10], [11], [12], [13], [14].
Aussi, I'on assiste-t-il, de plus en plus, a 'utilisation de la fumure organique en hévéaculture, notamment, en pépiniére, alors
que, tres peu d’études ont été consacrées a I'évaluation de I'effet de cette fumure sur les vergers d’hévéa. Cette insuffisance
rend difficile toute recommandation a I'attention des paysans, quant aux systemes de fertilisation organique en culture de
I’'hévéa. La présente étude se propose de rationaliser I'utilisation de la fumure organique en hévéaculture. Cet objectif
général se décline en deux objectifs spécifiques, a savoir, évaluer les effets de la fumure organique sur quelques
caractéristiques chimiques du sol et apprécier les effets de cette fumure sur les parametres de croissance des hévéas
immatures.

2 MATERIEL ET METHODES
2.1 SITE DE L’ETUDE

L’essai, a été conduit en milieu paysan, dans la localité de Bonoua au Sud-Est de la Cote d’lvoire, zone de forte production
de caoutchouc naturel (figure 1). Le climat de cette région est de type subtropical humide, avec un régime bimodal [15]. La
pluviométrie moyenne annuelle est de I'ordre de 1700 mm [16]. Le sol est de type ferrallitique fortement désaturé selon la
classification francaise CPCS [17]. Ces sols ont des propriétés physiques tres variables et une richesse chimique toujours
faible et voire trés faible. L’horizon humifere (3-6 % MO) peu épais est souvent fortement désaturé avec un pH inférieur a 5,5
[18].
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Figure 1. Carte de localisation de la zone d'étude (Source : [16], modifié)

2.2 MATERIEL VEGETAL

Le matériel végétal est constitué de plants de la variété IRCA 41 a 3 étages foliaires. Ce clone est haut producteur et
adapté aux conditions pédoclimatiques de la Coéte d’Ivoire. Il est fortement présent dans le verger ivoirien.

2.3 FUMURES

La fumure organique est constituée de deux types de compost fait a base de fiente de poulet et de bouse de vache. Le
compostage a été réalisé selon la méthode “Indore” durant 6 mois dans des fosses de 3 m de longueur, 2 m de largeur et 1 m
de profondeur, soit un volume de 6 m>. Des échantillons des deux types de compost ont été prélevés puis analysés au
laboratoire de végétaux et de sols de I'Ecole Supérieure d’Agronomie de Yamoussoukro, selon les méthodes usuelles.

Une fumure minérale, telle que recommandée en hévéaculture en Cote d’lvoire, a été utilisée comme un témoin relatif.
Elle comprend : I'Urée ([CO(NH2)2]), titrant a 46 % d’azote (N) ; le Phosphate tricalcique (Ca3(P04)2) titrant a 33 % de
phosphore (P205) et le Chlorure de Potassium (KCI) titrant a 60 % de potasse (K20).

24 DISPOSITIF EXPERIMENTAL, TRAITEMENTS ET EPANDAGE DU MATERIEL FERTILISANT

L'essai a été conduit selon un dispositif en Bloc Complet Randomisé (BCR) utilisant 8 traitements et 3 blocs. Chaque
traitement a été identifié par un code consigné dans le tableau 1. Le nombre de plants par traitement est de 45. Les arbres
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sont plantés a la densité de 555 pieds a I’hectare, soit 6 m x 3 m (6 m entre les lignes et 3 m entre les plants). Les différents
blocs du dispositif ont été séparés par 2 lignes d’hévéas appelées “lignes de bordures”, et les différents traitements, par 2
plants.

Le premier apport d’engrais s’est effectué au planting (mai - juin) dans le trou de plantation. Le second s’est fait au cours
de la petite saison pluvieuse (octobre-novembre), puis, le troisieme, en avril de I'année suivante. Les apports d’engrais furent
effectués par épandage au pied de I'arbre, dans une cuvette sarclée, de rayon variant entre 30 et 60 cm (Figure 2).

La parcelle expérimentale occupe majoritairement le sommet d’une toposéquence.

-

Figure 2: Apport de compost sur un pied d’hévéa
25 ETUDE DU soL

Trois échantillons de sol ont été prélevés a la tariere, dans I'horizon superficiel (0 — 20 c¢cm), sur chaque parcelle
élémentaire. Le mélange de ces trois échantillons de sol a permis de constituer un échantillon composite de sol pour chaque
parcelle élémentaire.

Cette opération, réalisée, 18 mois apres planting a donné au total 24 échantillons composites. Ils ont été analysé en
laboratoire pour déterminer les teneurs en carbone organique (C-org), azote total (N-total), phosphore assimilable (P-ass.),
capacité d’échange cationique (CEC), ainsi que le pH. Le taux de matiére organique (MOQ) a été calculé, selon la formule : MO
(%) =C(%)x1,72

Ces analyses ont été également réalisées au laboratoire de végétaux et de sols de I'Ecole Supérieure d’Agronomie de
Yamoussoukro (Cote d’lvoire).
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2.6 COLLECTE DES DONNEES AGRONOMIQUES

La mesure des parametres agronomiques a été effectuée sur des plants d’hévéa, au moment de la mise en place puis tous
les 6 mois jusqu’au 18éme mois de I’essai. Ainsi, la hauteur des plants (H) a été mesurée a I'aide d’une régle graduée, le
diamétre au scion (DS) a I'aide d’un pied a coulisse électronique. Les unités de croissance (UC) ou étage foliaire des plants et
le taux de mortalité, ont été également déterminés aux mémes périodes. Mais les résultats ont porté sur les données du 18°
mois apreés planting.

2.7 ANALYSE STATISTIQUE DES DONNEES

Les données collectées ont été soumises a une analyse de variance (ANOVA un facteur) a I'aide du logiciel STATISTICA 7.1.
La comparaison multiple des moyennes a été faite selon le test de Student-Newman-Keuls au seuil de 5 %.

Tableau 1. Quantité d’éléments apportés par la fertilisation

Traitements Engrais organique (t.ha'l) Phosphate tricalcique Ca3(PO,), (kg.ha'l) Chlorure de potassium KCI (kg.ha'l) Urée (kg.ha'l)

Na| APP | App | App App App App App App App  |App|App|App
Code 1 2 3 1 2 3 1 2 3 1 2 3
T1 |Témoin absolu |45 0 0 0 0 0 0 0 0 0 0] O0 0
T2 |Engrais minéral|45 0 0 0 41,6 0 83,2 47,2 0 47,2 0 |30,6] O
T3 [Com1 (D) 451 0,6 0,6 0,6 0 0 0 0 0 0 0 0 0
T4 [Coml (1 D) 451 1,2 1,2 1,2 0 0 0 0 0 0 0 0 0
T5 [Com1 (2 D) 451 2,4 2,4 2,4 0 0 0 0 0 0 0 0 0
T6 [Com2 (% D) 451 0,6 0,6 0,6 0 0 0 0 0 0 0 0 0
T7 |Com2 (1 D) 451 1,2 1,2 1,2 0 0 0 0 0 0 0 0 0
T8 |Com2 (2 D) 45| 2,4 2,4 2,4 0 0 0 0 0 0 0 0 0

Com1 : Compost a base de bouse de vache ;
Com2 : Compost a base de fiente de poulet;

% D: quart de dose ;
% D: demi dose;

1 D: dose normale;
2 D : double dose ;
App 1: lere Application (au planting) ;
App 2 : 2° Application (6 mois apreés planting) ;
App 3: 3° Application (12 mois aprés planting);
Na : Nombre d’arbres par traitement

3

3.1

RESULTATS

TENEUR EN ELEMENTS FERTILISANTS DES DIFFERENTS TYPES DE COMPOST

L’examen des résultats de I'analyse de la teneur en éléments fertilisants des deux types de composts (Tableau 2) indique

que le compost fait a base de fiente de poulet, est plus riche en carbone organique (C), en phosphore (P) et en bases
échangeables, notamment, en calcium (Ca2+) et en magnésium (Mg2+) que le compost fait a base de bouse de vache. Seule la
teneur en azote (N) a une tendance contraire, avec 34.89 g.kg'1 de N pour la bouse de vache contre 27,28 g.kg'1 de N pour la
fiente de poulet.

Les deux types de compost ont des teneurs identiques potassium (K), soit 0,91% de matiéere seche. Cette valeur est faible
comparativement a celles des teneurs en magnésium et calcium, respectivement de 3,31 et 18,43 % de matiere seche, dans
la fiente de poulet.

Au niveau de la bouse de vache, c’est le magnésium qui présente la plus faible valeur avec 0,74 % de mati-re séche..

Aussi, la comparaison des deux types de compost montre-il que celui a base de fiente de poulet a un rapport C/N plus
élevé (18,7) que celui a base de bouse de vache (11,4).

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 147



Impact de la fertilisation organique sur quelques caractéristiques du sol et les parametres de croissance de I’hévéa (Hevea
brasiliensis Miill Arg.) en phase d’installation a Bonoua, dans le Sud de la Cote d’lvoire

Tableau 2. Teneur en éléments minéraux des deux types de composts

Eléments fertilisants Fiente de poulet Bouse de vache
C(gkg™) 50,89 39,88
N (g.kg ™) 27,28 34,89
P (mg.kg ") 13,69 1,74
K (% de matiére séche) 0,91 0,91
Mg (%de matiére séche) 3,31 0,74
Ca (%de matiére séche) 18,43 1,49
MO (g.kg™) 87,53 68,59
C/N 18,7 11,4

3.2 EFFETS DE LA FUMURE ORGANIQUE SUR LA MATIERE ORGANIQUE ET LA CAPACITE D’ECHANGE CATIONIQUE DU SOL

L'analyse de variance des parameétres chimiques a 18 mois aprés plantation ne montre aucune différence significative
entre les différents traitements (tableau 3) au seuil de probabilité de 5%. Cependant, certains paramétres chimiques de la
fertilité du sol, tels que la matiere organique (MO) et la capacité d’échange cationique (CEC), ont été légerement améliorés
avec I'apport de la fumure organique par rapport au traitement sans fertilisant (témoin absolu). Cet effet améliorant est plus
perceptible a travers, les valeurs moyennes de ces deux parametres, enregistrées pour les traitements T6, T7 et T8 du
compost fait a base de fiente de poulet.

En effet, les teneurs moyennes du sol en matiére organique, ont été respectivement de 3,98 + 1,03 ;4,07 £ 0,40 et 4,14
0,24 g.kg™ pour les traitements T6, T7 et T8. Avec ces méme traitements, les valeurs de la CEC ont été respectivement de
11,23+6,91;11,41+3,63212,81+9,88 cmol.kgfl.

L'apport de la matiere organique sous forme de compost de bouse de vache et de fiente de poulet a également conduit a
des valeurs moyennes de pH et d’azote, plus élevées, a I'exception de la double dose de compost a base de fiente de poulet,
par rapport au témoin sans fertilisant. Contrairement, aux données de la matiére organique et de la CEC, c’est le compost a
base de bouse de vache qui a donnée des valeurs de pH légerement plus élevées.

33 EVOLUTION DU PH DU SOL EN FONCTION DES DOSES CROISSANTE DE COMPOST

Aussi, I"évolution du pH en fonction des doses croissante des deux types de compost montre-il des tendances
d’évolutions contraires. En effet, 'augmentation de la dose de compost a base bouse de vache, de la demi dose aux double
de la dose recommandée, provoque une légere élévation du pH du sol, passant de 5,02 a 5,32, alors que le compost a base
de la fiente de poulet, utilisé dans les mémes conditions conduit a une légére baisse allant de 5,30 a 4,93 (figure 3).
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Figure 3. Evolution du pH du sol en fonction des fractions de la dose recommandée

Tableau 3. Caractéristiques chimiques du sol du site de I'étude

. N-total 4, | CEC l.kg"
Traitements pH eau MO (g.kg™) (g I:g'?) C/N P-ass (mg.kg") (clr;w &

T1 4,96 +0,27° 3,22+0,27° 0,18 + 0,02° 11,99 +2,09°| 88,19 + 16,84° 7,01 +0,23°

T2 5,06 + 0,34° 3,31+ 0,60° 0,20 +0,03°| 09,85 +2,66° 67,36 +9,62° 7,49 +0,51°

T3 5,02 +0,38° 3,62 +0,88° 0,21 + 0,04° 11,00+ 0,35% | 86,81+ 24,06° 8,21 +2,01°

T4 5,27 +0,18° 3,67 +0,67° 0,19 +0,02° 11,18 +0,74° | 88,19 + 56,72° 8,03 +1,09°

T5 5,32 +0,29° 3,73+1,59° 0,21 +0,07° 11,33+0,60°| 67,36 +10,49° 7,25 +0,54°

T6 5,30 0,28° 3,98 +1,03° 0,21 + 0,06° 11,13+0,69°| 74,39+17,49°| 11,41+ 3,63°

T7 4,97 +0,22° 4,07 +0,40° 0,19 +0,03° 11,11+0,54%| 99,31+21,38°| 11,23 +6,91°

T8 4,93 +0,30° 4,14 +0,24° 0,17 +0,02° 11,03+0,40°| 78,47 +06,36°| 12,81 +9,88°

DI 7 7 7 7 7 7

MG 5,11 +0,29 3,72+0,76 0,20 + 0,04 11,08 +1,22 81,26 + 23,64 9,18 + 4,36

Pr<F 0,486 0,822 0,857 0,735 0,745 0,636

Les valeurs moyennes suivies de la méme lettre dans la méme colonne ne sont pas significativement différentes au seuil de 5 % (Test

de SNK)

DI : Degré de liberté ;

MG : Moyenne générale ;
: Non significatif

3.4  EFFETS DE LA FUMURE ORGANIQUE SUR LES PARAMETRES DE CROISSANCE DES PLANTS IMMATURES

Le tableau 4 met en évidence les effets de la fumure organique sur les parametres de croissance des plants agés de 18

mois.

3.4.1  HAUTEUR DES PLANTS IMMATURES

Les hauteurs moyennes des plants ont varié de 222,23 cm (T3) a 310,17 cm (T7). L’analyse de variance a montré une
différence entre les différents traitements au seuil de probabilité de 5%. Toutefois, les traitements T5, T6, T7 et T8 ont
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favorisé une meilleure croissance en hauteur des plants par rapport aux témoins absolu et relatif. Les gains de croissance en
hauteur ont été de 2,4 ; 2,5; 7,17 et 24,45 % respectivement pour les traitements T6, T5, T7 et T8 par rapport au traitement
témoin absolu (T1) et de 12,64 ; 12,75 ; 17,88 et 36,89 % par rapport au traitement témoin relatif (T2).

3.4.2 DIAMETRE DU SCION

Au niveau des diamétres du scion, les résultats de I'analyse de variance n’ont montré aucune différence significative selon
les traitements. Les valeurs moyennes ont varié de 19,54 a 24,30 mm de diameétre. Cependant, la variation moyenne la plus
élevée a été obtenue avec le traitement T7 (Dose normale de compost fait a base de fiente de poulet).
3.4.3  UNITE DE CROISSANCE

L’analyse de variance de la variation moyenne des unités de croissance n’a pas montré de différence significative selon les
traitements au seuil de probabilité de 5%. La variation la plus faible est observée au niveau du traitement T6 (Demi-dose de

compost fait a base de fiente de poulet).

Tableau 4. Variations des hauteurs moyennes, des diamétres moyens du scion et des unités de croissances moyennes des plants
immatures d’hévéa du clone IRCA 41

Traitements H (cm) DS (mm) ucC
T1 249,22 + 69° 21,02 £5° 3,34 +1°
T2 226,58 + 66° 21,11 +6° 3,60 + 1°
T3 222,23 + 86° 19,54 + 7° 3,52 +2°
T4 237,11+ 96° 20,17 +6° 3,18 + 2°
T5 255,49 + 88%° 21,56 + 8° 3,29 + 2°
T6 255,22 + 87%° 20,60 £ 6° 3,12 +2°
T7 310,17 + 17° 2430+ 7° 4,12 +2°
T8 267,09 + 76°° 20,04 +5° 3,50+ 1°
DI 7 7 7
MG 252,89+ 91 21,04+7 3,34+2
Pr<F 0,002 0,085 0,213

Les valeurs moyennes suivies de la méme lettre dans la méme colonne ne sont pas significativement différentes au seuil de 5 % (Test de
SNK)

DI: Degré de liberté, MG: Moyenne générale, *+non significatif ; . significatif

H: Variation des hauteurs, DS: variation des diametres du scion,

UC: Variation des unités de croissance

35 TAUX DE MORTALITE DES PLANTS

La figure 4 présente le taux moyen de mortalité des plants par traitement. Les plus forts taux ont été observés au niveau
des traitements T2 (témoin relatif avec engrais minéral) et T3 (demi-dose de compost a base de bouse de vache), avec des
valeurs respectives de 11,43% et 8,33 %. Les plus faibles taux de mortalité (1%) ont été observés avec les traitements T7
(dose normale de compost fait a base de fiente de poulet) et T4 (dose normale de compost fait a base de bouse de vache).
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Figure 4. Taux moyen de mortalité par traitement
4 DISCUSSION
4.1 COMPOSITION DES COMPOSTS A BASE DE BOUSE DE VACHE ET DE FIENTES DE POULET

Bien que, 6 kg d’urée ait été ajouté a la bouse de vache et a la fiente de poulet, pendant la phase de compostage, pour
éviter la faim d’azote [19], la forte teneur en azote indiquée par les résultats d’analyse chimique sur les compost a base de
bouse de vache et de fiente de volaille, serait une qualité intrinséque a ces source de matiére organique [20].

La plus forte teneur en azote observée pour le compost a base de bouse de vache comparativement au compost a base
de fiente de poulet est contraire aux observations faite par [21]. Mais cela est a relativiser, car la concentration des éléments
minéraux dans les déjections d’animaux est fonction de I’alimentation de ces derniers [22].

4.2 EFFETS DE LA FUMURE SUR LES CARACTERISTIQUES CHIMIQUES DU SOL

Les applications de fumure réalisées au cours de cette étude n’ont pas eu d’effet significatif sur les paramétres chimiques
du sol, qui a bénéficié, si I'on considere la dose apportée au planting, de trois apports de compost en 12 mois. Cette
fréquence d’apport, est supérieure a celle proposé par d’autres auteurs, pour ce type de fertilisant, a savoir une a deux
applications par an [23]. Ces apports combinés a la durée de I'expérimentation (18 mois), n’ont certainement pas permis
d’établir des différences significatives, dans la fourniture des éléments minéraux au sol.

Toutefois, la supériorité relative des valeurs obtenues apres I'apport des différents types de composts, comparés aux
deux témoins, a été également constatée par d’autres auteurs [24], relevant que les composts a base de fientes de volailles
et de bouse de vache pourrait faire augmenter le pH du auquel, ils sont appliqués.

La valeur élevée du rapport C/N du compost a base de fiente de poulet comparativement a celui de la bouse de vache,
montre que le compost a base de bouse de vache est plus stable que le compost a base de fiente de poulet. Les réactions
chimiques conduisant a une matiere organique stable, pourraient continuer au niveau du compost a base de fiente de poulet,
si les conditions sont réunies. Ces réactions conduisent a la libération de divers composés, entre autres, des acides
carboniques [25]. Ces acides seraient responsables de la baisse du pH en fonction des doses de croissantes de compost a
base de fiente de poulet.

Quant au compost a base de bouse de vache, I'augmentation du pH en fonction des doses croissantes de compost montre
que, ce fertilisant, a ce stade, joue le réle d’amendement tel que rapporté par [26].

Les résultats montrent que la matiére organique et la capacité d’échange cationique du sol ont été légerement
améliorées par les composts, avec un plus grand effet pour le compost fait a base de fiente de poulet. Cette légére différence
observée serait due a la teneur en matiere organique de la fiente de poulet qui est 1,28 fois supérieure a celle de la bouse de
vache. En effet, la teneur en matiere organique serait un facteur déterminant de la valeur de la capacité d’échange
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cationique [27]. Par ailleurs, la fréquence et la quantité des apports de compost fait a base de fiente de poulet serait
également des éléments explicatifs 'amélioration de la teneur en matiere organique et capacité d’échange cationique,
comme cela a été relevé par certains auteurs aprés I'étude des effets synergiques des engrais minéraux et de la fumure de
volaille dans I'amélioration de la fertilité d’un sol ferrallitique (ferralsol) de I'Ouest de la Cote d’lvoire [28]. La référence [29],
lors de I'étude de la fertilisation organo-minérale du manioc (Manihot esculenta Crantz) et diagnostic des carences du sol,
ont également fait des observations similaires.

4.3 EFFETS DE LA FUMURE SUR LES PARAMETRES AGRONOMIQUES DES HEVEAS IMMATURES

Aprés dix-huit mois d’essai, les résultats ont montré un effet significatif de I'application de la fumure organique sur la
croissance végétative des plants immatures d’hévéa. L'effet positif de I'application du compost observé, a déja été signalé
dans plusieurs travaux, dont les études de I'influence de la fumure organique, du NPK et du mélange des deux fertilisants sur
la croissance de Moringa Oleifera L. [30], des effets des amendements locaux sur les rendements, les indices de nutrition et
les bilans culturaux dans un systeme de rotation coton-mais dans I'ouest du Burkina Faso [31], de méme que I'étude de la
fertilisation organo-minérale du manioc [28]. Comparativement aux deux témoins (absolu et engrais minéral seul), les
apports de composts ont amélioré la croissance en hauteur des hévéas immatures, notamment, le compost fait a base de
fiente de poulet, et c’est le traitement T7 (dose normale de compost fait a base de fiente de poulet) qui a donné le meilleur
résultat. Des résultats similaires ont été obtenus au Nigéria, relativement a la croissance du théier [32] et en Cbte d’lvoire,
sur la croissance et le développement du cocotier en pépiniére [14]. Cette croissance végétative induite par I'application de
la fiente de poulet serait donc meilleure, comparée a celle induite par la fumure minérale ou méme le compost fait a base de
bouse de vache. En effet, I'application de compost fait a base de fiente de poulet, de par sa structure spongieuse et poreuse,
mais aussi, de ses caractéristiques chimiques intéressantes pour I'amélioration de la structure du sol, serait responsable de
cette croissance végétative. Cependant, le retard de croissance observé sur la micro parcelle ayant regu I’engrais minéral
serait di au fort taux de mortalité observé, qui probablement pourrait s’expliquer par I'apport élevé de chlorure de
potassium (47,2 kg.ha'l) lors du planting.

4.4 EFFET DE LA FUMURE ORGANIQUE SUR LE TAUX DE MORTALITE DES PLANTS D’HEVEA IMMATURES

Les plus faibles taux de mortalité observés avec la dose compléte des composts a base de fiente de poulet et de bouse de
vache, par rapport aux témoins absolu et relatif, montre que la fumure organique pourrait réduire la mortalité des plants
d’hévéa, en phase d’installation. Cela pourrait s’expliquer par I'amélioration du milieu trophique de la plante. Toutefois,
I’'augmentation des doses de fumure organique pourrait accroitre le taux de mortalité, rendant ces doses néfastes aux plants
[33]. Cela est observé avec les doubles doses des fumures organiques (T5 et T8). Cette tendance est plus forte avec le
compost a base de bouse de vache et se justifierait par la forte teneur en azote de ce compost [33]. Cependant, la supériorité
du taux de mortalité obtenue avec la demi-dose du compost a base de bouse de vache, par rapport a la double dose de ce
compost et au témoin absolu, montre la mortalité des plants serait la résultante de plusieurs facteurs.

5 CONCLUSION

Les résultats des travaux effectués au cours de cette étude, ont montré que, I'application de fumure organique, bien que
n’ayant pas eu d’effets statistiquement significatifs sur les parametres chimiques du sol a court terme, a néanmoins conduit a
des différences relatives au niveau du pH, de la matiére organique et de la capacité d’échange cationique.

Toutefois, sur les parameétres de croissance végétative des plants, des effets positifs préliminaires sont notés. La dose
fractionnée de 1,2 t.ha* de compost, fait a base de fiente de poulet, au regard des parameétres de croissance, du faible taux
de mortalité et de certaines caractéristiques du sol, telle que le phosphore assimilable, serait le meilleur traitement.

Par ailleurs, les résultats témoignent de la nécessité de conduire les essais de fertilisation organique a base de compost,
sur une période plus longue, afin de mieux apprécier les gains, tant au niveau du sol que des cultures pérennes.
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ABSTRACT: The study figure outs perceptions of secondary school head teachers about ICT integration in teaching and
learning in schools in Pakistan with focus on Balochistan Province. This was a qualitative study with having eight head
teachers as research participants while interviews, informal talks and focused group discussion were used as data collection
tools. It is observed from the findings that most of the head teachers had positive perceptions about integration of ICTs into
day to day teaching and learning practices. In addition the head teachers although revealed many hindrances in the way of
integration of ICT into teaching and learning practices but there existed a significant optimistic approach, at the end of
schools’ head teachers, for having considered many enablers for promoting ICT integration in teaching and learning. Their
effective leadership role was found to be the man enabler in this regard.

KEYWORDS: ICT, Head teacher, Perceptions, ICT integration.

1 INTRODUCTION

The changing times make the job of the educational institutions very much crucial as the 21st century generation
demands much more from the schools and the teachers [18]. Since the revolutions in ICT the role of teachers and institutions
needs to be redefined [4] and ICT integration therefore earns serious and considerable recognition worldwide and is widely
explored [31],[13],[29],[35],[10],[21]. Schools in Pakistan, however, confront with and struggle to face challenges hindering
ICT integration. Research studies, in the context of Pakistan, [25] underpin certain challenges hindering the integration of ICT
in teaching and learning. These studies highlight lack of teacher’s skills, of using ICT in teaching and learning, non availability
of ICT facilities and non ICT supportive environment at schools as some key hindrances in the way of its integration at
schools.

Despite all these challenges the studies of [11] and [16] for example, also observe a significant improvement in teachers’
skills of ICT integration once their capacity is enhanced while [25] finds major development in students’ learning outcomes
due to ICT being used in teaching and learning by the teachers. This informs that despite the challenges ICT integration bears
fruits when measure, like teachers’ capacity building and provision of ICT resources, is made. Though teachers’ engagement
in capacity building programs enhances teachers’ skills of ICT integration but theory and practice according to [8] are strongly
linked and therefore teachers must be provided regular on the job support. In this regard research study [11] considers
support from the school management one of the key enabler for ICT integration. While research in other part of the world do
inform that head teachers possess a key role in ICT integration in the process of teaching and learning [15],[27],[2]. Head
teachers as educational leader and manager posses a fundamental role in schools in Pakistan [28],[24],[19],[20] and hence
could enable ICT integration in schools [11].
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Though research informs about head teachers’ role being very much fundamental in ICT integration but it becomes
imperative to get aware of how do they perceive their role in this regard. This research explores about the perceptions of the
head teachers of eight secondary schools, of Quetta Pakistan, to have insight about their perceptions in ICT integration in the
process of teaching and learning.

2 CONTEXT & BACKGROUND

Eighteenth Constitutional Amendment, in the constitution of Islamic Republic of Pakistan 1973, has introduced a number
of changes that have profound impacts on the existing institutional as well as legal framework of education in Pakistan.
Certain major changes such as insertion of article 25-A and omission of concurrent list have occurred. The amendment has
resulted in delegation of number of subjects to the legislative and executive jurisdiction of the federating units, the four
provinces namely Punjab, Khyber Pukhtunkhwa, Sindh and Balochistan. These subjects, before the amendment, remained in
the jurisdiction of the federal government. In context of education these include curriculum, syllabus, planning, policy,
centres of excellence, standard of education and Islamic education.

The education department, Government of Balochistan, has further devolved powers to the districts and schools. In
addition to devising a Balochistan Education Sector Plan (BESP), District Education Plans (DEPs) have also been developed,
through consultative process at districts, for all the thirty two districts of the province. Furthermore targets of the district
plans will be reflected in the school development plans being devised by the schools. There are 810 secondary schools in the
province [6] and each one has been declared as a hub for the neighboring schools while this forms a cluster where the
secondary school functions as nucleus in terms of implementing educational interventions and reforms. The head teachers of
the hub schools have been empowered with regard to monitor and assess the performance of his/her own school and of the
neighboring ones. S/he has also been authorized, via providing annual budget, to purchase furniture and other reading and
writing material for his/her and the neighboring schools as per needs.

Owning to and on the face of Pakistan’s Medium-Term Development Framework 2005-2010, Vision 2030 and National
ICT strategy and the achievement of their goals and the ultimate aim of a knowledge-based economy[4], in the post 18"
amendment scenario ICT, in the face of all the interventions remains a cross cutting theme. For example, Education
Management Information System [6] has been transformed through a robust and effective use of ICT while real time school
monitoring is being carried out through digital devices. Specific interventions with regard to ICT integration in the process of
teaching and learning has also been made through certain initiatives. Chief Minister’s ICT program has just been initiated
where ICT resources are being provided to all the secondary schools of Quetta. While another key intervention regarding ICT
integration is the proposed provision of ICT resources to 100 secondary schools of the province. In addition to ICT resources
electricity back up support is also being provided to the selected schools due frequent to electric power shut downs occurring
in Pakistan [16] A resource center is planned to be established at Quetta where subject experts will devise ICT based teaching
and learning material and the same will be provided to the schools for ICT integration in the process of teaching and learning.

All these factors lead to form a different context of education where clarity of roles and responsibilities have been
defined at provincial, district and school level in particular the context of schools has become scale of success for any
interventions and the head teachers remain the key change agent [7]. ICT being focused and intervened at schools and the
head teachers being empowered needs to have clarity and through understanding of the integration of ICT in teaching and
learning practice, as they have a leading role in educational intervention [28] and in particular in the exiting educational
scenario in Balochistan their role becomes more central. This therefore, becomes pivotal to have the insights of how these
head teachers perceive ICT integration in the learning process as their perceptions and attitude matter a lot in playing their
leadership role effectively [34]

3 OBJECTIVES OF THE STUDY

The key objective of the study was to identify perceptions of head teachers of secondary schools in Quetta Balochistan
abut ICT integration in the process of teaching and learning.

4 RESEARCH QUESTION

What are the perceptions of the head teachers, of government secondary schools in Quetta Balochistan, about ICT
integration in the process of teaching and learning?
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5 LITERATURE REVIEW

ICT in education has been in debate since its revolution and its adoption for creating knowledge economies and education
has not remained a part as the very purpose of ICT in education, according to [37] is to facilitate better learning. Research
informs that the organizations that do not fit in the use of new technologies provided by ICTs cannot significantly claim to
prepare their students for life in the 21* century [18]. Their study suggests that the use of ICT in teaching and learning
process enables students via engaging them in problem based learning and make them impendent and critical thinkers. They
further argue that the use of different approaches offered by ICTs enhance teaching and learning by transforming the
environment into the one that is learner cantered.

The term learner cantered here refers to a complete paradigm shift from teacher cornered and student cantered but
rather to one where both are equally involved in the process of learning. So, leaner cantered understandably means that not
only students but also the teachers are engaged in the learning process and there prevails a learning environment where
they learn in collaboration and learning becomes a collaborative process. ICT according to [11] seems to be concerned with
achieving the goals of creating and transforming learning environment. For solving the varied problems of education it is
understood that educational technology, as previously discussed, promotes suitable child learning processes. In developing
countries, as [36] explores, it has to be mastered and utilized by educationists if they are to keep pace with each other and
catch up with the developed nations.

Pakistan as a developing country do face huge demand from society to force schools to give appropriate response to this
technical innovation [16],[11]. Schools face a huge challenge to meet the expectation of society’s demand of ICT integration.
The same becomes more challenging when research [11] explores lack of trained teachers and their low level of motivation,
towards opting ICT as a tool of teaching and learning, as one of the key hindering factors in integration of ICT in teaching and
learning. They emphasis upon developing teachers professionally to meet the purpose ICT integration. In the presence of ICT
skilled teachers major differences in the learning of students and teaching approaches are observed [14]. Schools in the
western world invested a lot for ICT infrastructures and teachers capacity enhancement over the last 20 years, and students
use computers more often and for a much larger range of applications [37].

Research in the context of Pakistan, finds that most of the teachers are willing to integrate ICT in the process of teaching
and learning [11]. A research study [16] carried out in the context of Khyber Pakhtoonkhwa and Punjab provinces of Pakistan
on the impacts of teachers course on ICT integration finds a strong correlation between capacitating teachers and its
delivery at the classroom level. Study [25] finds higher students learning outcomes in the result of ICT integration in the
process of teaching and learning while another study [1] recommends focusing on enhancing the skills of the teachers to
meet the purpose of ICT integration. This refers to a strong desire and competency at the end of teachers and a better future
prospect with regard to ICT integration in teaching and learning in schools in Pakistan.

Theory and practice are strongly linked [8] while teacher working context is very vital in enhancing their skills of ICT
integration [31]. It is fundamental that, in addition to enhancing teachers’ capacity, they are to be provided enough on the
job support. Such support could only be provided via offering opportunities to the teachers for their growth in ICT at their
schools as [12] considers the same to be possible through effective educational leadership. School leadership according to
him possesses a key role in this regard as their involvement in the academic process encourages teachers to take part in their
ongoing professional growth. He suggests the need to develop a collaborative learning environment at work place and such
environment is considered as a process “... in which the teachers in a institute and its administrators continuously seek and
share learning, and act on their learning. The goal of their actions is to enhance their effectiveness as professionals for
students’ benefits...” (p.1).

A study [5] suggests that head teachers themselves have to become authentic learners and integral players in the learning
environment they endeavor to create. They are usually perceived to be the role models for teachers and initiatives taker [22].
When they change their own practices and involve in or facilitate teacher learning, the teachers are more encouraged to help
each other to grow professionally [5],[7],[9] So, it is quite evident that enhancing the ICT skills of the teachers head teachers
need to improve their own capacity with regard to ICT integration. Otherwise their insufficient knowledge and negative
perceptions of ICT in teaching and learning will hamper ICT integration in schools [15]. In addition to their understanding of
ICT integration their heartening behavior towards teachers, for integrating ICT, inspires them to have a sincere commitment
to their own as well as to the learning of students [30]. The head teacher therefore, has to be supportive rather than
directive and should guide rather than dictate and must lead from the heart.

A research study on ICT integration [23], in Tanzania, finds the role of head teachers very central while [11] in the context
of Pakistan, also proposes the administrative support very much important for the integration of ICT. In Kuwait a research
study [2] finds strong co-relation between support from the head teachers and the ICT integration in schools. His study also
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reveals that the supportive policies strengthen the role of head teachers to a greater extent. His study informs that the role
of head teachers become more effective if the policies provide room for practicing their powers and the influence. Head
teacher role associated with influence, power and accountability and finds it pivotal [26]. In the prevailing policy, of power
devolution in Balochistan, the head teachers accommodates what [2] recommends and expands their horizon of influences
for playing a central role towards the integration of ICT in teaching and learning practices. In addition when the ICT
infrastructure, at schools, is also strengthened by the education department, then there emerge ideal conditions for the head
teachers to play their role in this regard. This is informed that although teachers remain central in accommodating ICTs into
classrooms but the spotlight has shifted to head teachers as key change agent for sustained ICT integration at schools [27].
The head teachers are therefore, very much effective in ICT integration and [15] recommends exploring the same further.

Research in Pakistan though explores about the issues or factors that hinder ICT integration but it meanwhile also
suggests to exploring about factors that can make ICT integration possible in schools [11]. The role of head teachers being
more considered and found central in ICT integration [27] need to be explored to find how they could make ICT integration
possible in schools in Pakistan. The role of head teachers in the context of Pakistan has already been recognized very much
fundamental in the overall educational reforms and initiatives [24]; [19]; [20] however, in the prevailing newly emerging
educational context after power devolution and the establishment of schools clusters their role becomes much more critical.
It is recommended that principals, in Pakistan, need to utilize their leadership capabilities towards integrating technologies
[24].

This study, in the foresight of all the available literature and at the face of policies that empowers school leaders as key
change agents and schools as a real implementation ground for gauging success of educational reforms, finds it pivotal to
investigate about how the head teachers perceive the integration of ICT at schools. This is assumed to help in surfacing their
perceptions for ICT integration at schools that afterwards lays a foundation for exploring avenues for ICT integration in
schools in the context of Balochistan province of Pakistan as head teachers’ perceptions and attitude matter a lot in playing
their leadership role effectively [34].

6 METHODOLOGY

The qualitative research paradigm was used to generate data from the participants’ perspectives in the natural setting,
which [3] considers one of the basic characteristics of the qualitative research. It is argued that “Qualitative researchers are
interested in understanding people’s experience in the context. The natural setting is the place where the researcher is most
likely to discover or uncover what is to be known about the phenomenon of interest” [17]. It was important to interact with
the principles in real setting to gather healthy and reliable information.

Purposive sample of eight schools with equal participation of boys and girls schools was maintained. The research sites
were selected on the basis of availability of ICT infrastructure and ICT teachers. The study had eight head teachers as
research participants. A proper prior consent, of the participants, was earned. Semi structured interviews, informal talks and
focused group discussions were used as data collection tools. A simultaneous data analysis was done to focus and shape the
study as it proceeded. All the categories of the collected data were compared and connected for a more comprehensive
meaning making. The reflective memos, field notes and interview transcripts provided substantial support in analyzing and
interpreting the data.

7 FINDINGS AND ANALYSIS

In relation to head teachers’ perception of ICT integration in teaching and learning at their schools few of the head
teachers were found so hesitant about thinking of ICT integration to be merely impossible in initial interviews while in later
seating they were with totally changed perceptions. It shows that being not in the discourse of ICT integration they did not
feel the intensity of the ICT integration at schools and most importantly in teaching and learning practices. A head teacher in
the initial interview shared that they, their school, did not need ICT as they could hardly teach through chalk and blackboard
and according to him it was better to effectively manage the same. While in the second interview he shared:

“Don’t take my first interview seriously as my views are now changed after | discussed it [ICT integration in teaching
and learning] with my ICT graduate daughter. She shared how she is thought through ICT at her university. It is very
effective and now | feel why children are afraid of coming schools as they are fed up with the same chalk and
blackboard approach. They are the kids of their new world while we teach them with the way we were taught.....
Since [after having discussed with his daughter] than | think if the teachers of the university can use ICT in teaching
than why not we [schools].... Though it seems difficult but merely doable... you come next time and you will not see
my computers [including other ICT resources] that dead but completely utilized”
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The views of the head teacher underpin a very important aspect of lack of awareness of some head teachers about ICT
integration. The same reflects as causing their lack of interest and intentions in this regard. It also reveals that head teacher’s
less conceptual understanding of their role as [34] also finds have less room left for creativity and change. On the other hand
six of the eight head teachers had enough understanding of ICT and its integration in teaching and learnig. They could simply
exemplify about how ICT could enhance teaching and learning practices. A head teacher for example shared that if he sees
ICT being hugely become part of daily affairs then why not in schools. If shopkeepers for example, manage their business
through ICT like CCT cameras and accounting software then why not the schools and the head teachers, according to them, in
particular, should help schools to get enable in this regard. Most of them were of the view that ICT can be integrated in
teaching and learning practices but may not be to the extent that the developed world opts to.

A principle upon responding to a question of how their perception could be exemplified said that he himself has used
certain ICT applications in the classroom. He added that in addition to download different material, such as activity sheets,
from the internet and used them in the class. Another head teacher shared that i have been using MS word and in particular
Excel in my school planning and budgeting and | think teachers can use the same for enhancing students’ skills of organizing
and analysing the data. Such understanding of head teachers surfaces an encouraging aspect of their perception for ICT
integration in teaching and learning. Another head teacher with having good examples for ICT integration added that ICT
integration could be possible, that in addition to provision of ICT equipments, teachers’ capacity is enhanced and supportive
environment is created at schools by the head teachers so teachers practices newly learnt skills and approaches. He
considered head teachers’ role very imperative being having powers in schools and in particular after being empowered by
the education department. He was confident to have opened the door of ICT integration. In addition to creating
opportunities for teachers professional development for ICT integration a head teacher stated that their own skills need to
be enhanced first, prior to engage teachers in teaching through ICT. She said:

“We always force others to do things for us and the same perceptions may exist with regard to ICT integration. | have
always tried to lead with examples and this convince teachers better than what | intend to convince them through
debates and conversations. | strongly support ICT integration in the teaching and learning process as | consider it
very much fundamental in this modern world. | have learnt about ICT and its integration into teaching and learning
with the help of our ICT teacher”

This head teacher perceives herself as role model and the same reflects in the integration of ICT. To bring about change
head teachers, according to her, must lead from the front, via setting examples, in order to inspire and motivate teachers to
adopt that change.

She further added that they need to learn from one another at schools as according to her at schools there exist very
skilled human resource and according to her she usually go to her teachers for her own learning because she felt that it was
not important that a head teacher must ask teachers to meat at her/his office. The perceptions of the head teachers
considers the integration of ICT through developing a collaborative cultures at schools as the literature perceive and propose
the existence of learning communities or learning organizations where each one seek and learn without fear and authority
from one another [32].

In response to what means could they perceive as fundamental elements for ICT integration they mostly pointed out
strong desire and motivation of head teachers and teachers for laying the bases for ICT integration at schools. A head teacher
pointed that availability of ICT resources are fundamental for ICT integration but according to her they do have equipments
that they could proceed with and pointing out the scarcity of resources some time could not be justified as a hindrance in the
way of ICT integration but rather an excuse at our part. Another head teacher also shared that there were enough ICT
resources in their schools and enough to introduce ICT in teaching practices. Adding further she shared that the need for
further resources would definitely emerge as they continued with ICT integration and could put the demands for further
resources. Such perceptions of the head teachers reveal a fundamental phenomenon of the process of change being
inevitable and beginning from where the change is possible [7]. Probing further, surfaces another important aspect that in
parallel to demanding for more ICT resources they need equally skilled and qualified teachers. So, although resources do
matter but trained teachers and having a supportive environment available for teachers’ professional development, at
school, need to earn more focus as ICT integration will need on the job support for the teachers, she added.

Two of the female head teachers perceived ICT very much helpful in managing schools as they were of the opinion that
ICT had contributed into many aspects of the schools ranging from devising student assessment tools, exam results,
announcing results, maintaining updated record of the school. Though the same doesn’t show to have direct link with ICT
into teaching and learning but definitely lead to generate cross cutting value of ICT and could definitely trigger its use in each
aspect of the schooling. Teachers when see the head teachers using ICT in their professional domain will definitely think of
the same in their teaching and will look for exploring further in this regard.
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Head teachers perceived the provision of technical and moral support to the teachers with regard to ICT integration very
pivotal. In response to exemplifying the support most of them revealed the recognition of incentives in form of awards,
encouraging teachers on occasion and during the school assembly. Two of the head teachers were of the opinion that in
addition to such support they needed to support teachers via providing technical inputs either by them or having such
human resource arranged for them. They considered ensuring the required material such as varied software, internet
connectivity and other necessary ICT tools available for the teacher. This refers to head teachers’ understanding of the
support on their part as [29] finds in his study that the school leadership in Bahrain is limited to recognition and appreciation
of teachers efforts and propose school leadership to go beyond appreciation and recognition of teachers efforts via providing
technical support and becoming a role model in this regard.

Two of the head teachers pointed out shortage of time a key factor that hinders ICT integration. According to them the
teachers have to cover a lengthy syllabus which makes it difficult for them to engage teachers in extra sessions for enhancing
their skills of ICT integrations. Four of the teachers on the other hand did consider the same as a key hindrance but were of
the view that they needed to think out of the box and could create opportunities for teachers’ engagement in sessions being
organized for improving their skills of ICT integration. They proposed certain strategies as a head teacher elaborated:

“Why do we think we need to have eight periods a day and each period of 30 minutes... this is not a universal rule ...
we can manage time by many ways such as teaching four subjects in one week and four in other and maximize the
period timings so, we can cover syllabus and have sessions, at least a week for teachers to help them enhance their
skills”.

Another head teacher came up with more suggestion as she shared that they would co-teach with the teachers to help
them during what they actually do in the classroom. She said... it will help mange time effectively and facilitate the teacher in
real working environment and develop good working relationships with the teachers and even involve the students in the
process. Such opinions leads to evolve head teachers role to more a mentor and coach rather merely a school administrator.

The head teachers, all of them, were of the opinion that ICT integration remains possible once they are themselves
capable of integrating ICT into teaching and learning practices. A strong desire and optimistic opinion were found at their end
with regard to ICT integration as they perceived ICT as facilitating teachers and students in their learning. According to them
it depended mostly on the head teachers that how they come up and play their leadership role effectively towards making
teachers enable to integrate ICT in their teaching practices.

8 DISCUSSION

The findings inform about the head teachers perceptions to be very positive towards ICT integration. They consider
schools equally responsible to respond to the changes and demands that ICT has. In addition they were also able to inform
about how they perceive their leadership role towards facilitating the ICT integration. This reveals the idea of ICT integration
being well realized yet the same is new to them. The important point is that these head teachers were open to learning. A
head teacher, for example, not considering the ICT in teaching and learning was very much convinced when he was oriented
by his daughter about the due role of ICT in education and he had very different and positive perceptions in the next session
of interview. This implies that enhancing head teacher’ skills remain prerequisite in order to improve their leadership role
with regard to ICT integration or other educational initiative and reform. [20] In the same way found that if the head teacehrs
are aware of the scope and value of ICT in the due process of learning then it will make them more inclined to and effective
in playing their role towards ICT integration.

The head teachers have considered a collaborative learning culture and supporting working conditions as a vehicle for
professional growth with regard to ICT integration. The same process was perceived by the head teachers to be very much
important for their own and the learning of the teachers. This is similar to the findings of other studies [2],[15]. In this study
there were certain facets ranging from regular interaction and discussions, organization of session and co-teaching perceived
to be vital for ICT integration. Above all the head teachers perceived their own involvement a corner stone in this regard. The
same is refers to pedagogical leaders that becomes integral part of the teaching and learning practices [32] rather than
behaving as boss and focus more on directing others. Such perceptions, of the head teachers, are found to be more of
enabling others and in particular very helpful towards ICT integration at schools [27].

In addition to their own involvement in the due process of ICT integration in teaching and learning practices the head
teachers perceived their out of box thinking as a major shift from a more traditional style of leadership and management,
that is limited to accomplishment of more administrative tasks, to initiating the process of change [22]. The head teachers for
example considered the work load of teachers and shortage of time, as mostly the head teachers in Pakistan are faced with
[28] as a key hindrance in ICT integration and proposed to deal with these issue more tactically rather than blaming the issue
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and having their hands up. A head teacher for example provided an insight about how she could minimize the issue via
bringing about change in the length of period as according to her a thirty minute period and eight periods in a day was not a
universal truth. She could maximize period duration to an hour and have four to five periods a day via putting alternate
subjects a week. Such approach of the head teachers reveal them to be more focused about eliminating the hindrances via
realizing their due role. This refers to improved leadership skills and strong level of empowerment and of the paradigm of
practicing powers and empowering and heartening other [30].

Another key aspects revealed by the head teachers was scaling up the ICT integration gradually rather than waiting for
the environment to become ideal in terms of availability of sophisticated ICT resources and intervene with full scale reforms
agenda of ICT integration. They were more focused on ICT integration not as only about availability of the required resources
but about influencing and empowering teachers in the ongoing engagement in their learning. The same perceptions of the
head teachers emerge as one of the key enablers towards ICT integration in teaching and learning. They deem to have good
understanding of their context in terms of the available ICT resources, the human capital and above all the level and scope of
ICT integration in teaching and learning.

9 IMPLICATIONS OF THE STUDY

Being a small scale qualitative research, the findings might not be applicable for all educational contexts but they provide
head teachers of the province, or of the similar contexts, deeper insights about framing future strategies with regard to ICT
integration in day to day teaching and learning practices.

The research for example [19] consider the role of the head teacher very significant in the context of developing countries
and in the context of Pakistan in particular, where the teachers have fewer opportunities for professional development and
the head teachers are more concerned about administrative affairs rather than the academic ones. However, it is now time
for the head teachers to think of their roles seriously in terms of ICT integration at schools in order to meet the challenges of
modern era that revolution of ICT has imposed on schools. This study will help and provoke the desire of head teachers for
ICT integration as they will think seriously about ICT integration as a dire need and an imperative to be opted by them
towards transforming schools into real learning places.

The findings earn more value in the educational scenario of power devolution to the clusters and the head teachers of the
cluster schools having the horizon of influence more broadened. The findings can help them about how to integrate ICT at
their own schools and at the neighboring ones coming into their cluster jurisdiction.

The study was conducted in public schools, in Balochistan which were similar, in terms of physical resources especially
with regard to ICT infrastructure and ICT skilled human resource, to the rest of the schools in Pakistan and particularly in
Balochistan. By sharing the similarities do not mean that the head teachers in other public schools can or should necessarily
perceive ICT integration in the same way, but they may add value via perceiving ICT integration beyond the perceptions of
head teachers in this study and hence may establish effective ICT integration at their schools.

10 RECOMMENDATIONS

The study surfaces new dimension of head teachers’ role, as they despite many hindrances in the way of ICT integration,
is found very much optimistic. At instances some head teachers had very practical ideas and strategies for ICT integration in
schools and it therefore, would be very much fundamental if future research focuses on the role of these head teachers in
ICT integration at schools and in particular enabling teachers towards its use in the process of teaching and learning. The
study at instances finds the female head teachers being more optimistic and serious about ICT integration in teaching and
learning practices so, exploring the same from gender perspective would also be very much interesting and productive.

Most of the head teachers, in the study, were found more aware of their due role in the process of educational change
with respect to ICT integration but at instances few lacked deeper understanding about ICT in education. The same
establishes a fundamental need for enhancing their understanding in this regard. This aspect calls for serious consideration,
of the education department, policy makers and educationist, about how they strengthen their understanding of ICT in
education.

One of the major recommendations would be to look into how empowering the head teachers leads to effective
educational reforms or serve the overall school improvement agenda. This study finds the empowerment of the head
teachers’ as one of the significant dimensions in terms of enabling them thinking out of the box, challenging the laid down
traditional principals and the statuesque and bringing about change. This aspect does need some consideration in terms of
looking at it from the perspective of a correlation between empowerment and accountability.
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In the context of the developing countries, particularly in Pakistan, where opportunities for teachers’ professional
development are very limited, studies need to be conducted to explore appropriate ways that help teachers grow
professionally in the area of ICT by providing opportunities at the school level. So, studies conducted in this regard in the
context of Pakistan but in particular in Balochistan, where head teachers become more influential in terms of possessing
more authority and influence after being empowered through cluster based power devolution, would be a valuable
contribution towards integration of ICT in teaching and learning at schools.

Another important feature, as this study explores, could be to look into ICT from the perspective of its use in helping out
the head teachers in effectively managing schools. The same if explored further would provide deeper insight to them in this
regard.

11 CoONCLUSION

The head teachers, in this study, were found to be very much inspired with the use of ICT in education and perceived the
same to be greatly applicable at the school level. They considered bringing about change with regard to ICT integration a
slow and gradual process that according to them would bear fruits once schools proceed with ICT integration from the level
that they deem possible rather than waiting and intending to start with a full scale ICT utilization. Such perception according
to them itself hinders the ICT integration at schools. Head teachers perceived their role very much effective to improve the
use of ICT in teaching and learning at their respective schools. They considered their role to be very effective with regard to
enhance teachers’ skills of ICT integration via realizing the concept of ICT in education to them, encouraging them to
regularly use the available ICT resources in the process of teaching and enabling them through role modeling with regard to
understanding and utilization of ICTs in the due process of teaching and learning. They perceived their strong will and
commitment and more importantly thinking out of the box as key factors that enable schools and teachers to best utilize ICT
in the process of teaching and learning.
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ABSTRACT: This research paper investigates the extent of training effectiveness as perceived by the participant farmers of
Nobojibon Program, a rehabilitation program for the disaster affected people of Bangladesh. The specific objectives of the
study were to determine and describe the extent of effectiveness of Trainings as perceived by the participant farmers of
Nobojibon Program and to explore the relationship between each of the selected characteristics of the trainees/farmers and
effectiveness of training programs. Data for the study were collected by personal interviewing from 120 randomly selected
farmers of six Unions of Kalapara Upazila of Patuakhali district during the period of March 01, 2015 to April 15, 2015. Here 60
male and 60 female farmers were purposively taken. Pearson’s product moment correlation co-efficient were computed to
examine the relationship between the concerned variables. The effectiveness of training scores of the respondents ranged
from 83 to 244 with an average being 163.66 and standard deviation 35.05. It was found that more than fifty percent (50.83)
of the farmers had medium level of effectiveness of training compared to 27.5 percent of them having less effectiveness and
21.67 percent, high effectiveness. Out of ten independent variables, six of them, that is years of farm size, communication
exposure, innovativeness, cosmopoliteness, economic motivation and commercialization had significant positive
relationships with their effectiveness of training. Four independent variables i.e. age, education, annual family income and
organizational participation had no significant relationship with their effectiveness of training.

KEYWORDS: Living standard, SIDR, Knowledge, Skill, Technology, Salinity, Descriptive survey.

1 INTRODUCTION

Agriculture is the mainstay of growth and poverty reduction in Asia and life-blood of Bangladesh economy. The landscape
of Bangladesh is an intricate design of small fields, where the green and gold of rice dominate. The scientific means to make
most productive use of the resources are now available and are being developed. Farmers have also been searching for
better ways to grow their crops to bring changes in their existing pattern of cultivation. For dissemination of agricultural
technologies, there generally exists a communicative chain to reach the farmers. Usually, the connection is made through
government and non-government extension agents or change agents as well as the input suppliers. Generally, GO-NGOs are
using several communication tools to connect the farmers with modern or new technologies, such as Farmers Field Day
(FFD), Participatory Rural Appraisal (PRA), Training, Method Demonstration, Result Demonstration, Simulations, Video
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Programs, Exposure Visit, Workshop Participatory Action Research (PAR), Regular Household Visit, Leaflet Distribution,
Festoon & Postering, input support etc. Among all the tools “Training” is the most commonly used by GO’s & NGO’s
development programs or projects. Village women & girls are now getting training from the well- trained extension agents at
suitable time by several development programs. Some training is to develop individual’s working skill and some training is
related to social awareness.

Training is a term which covers a wide range of activities. Its length can vary from short term training activities, such as
one day demonstration to longer- term professional courses that may last several months. Trainers are also diverse.
Generally, FAO considers four main audiences: primary producers, technical specialists, professionals and students receiving
technical education [1]. The development training selected as a focus of this study refers to such trainings of farmers and
extension staff undertaken in conventional and or participatory models. Thus in the system, where the role of extension and
communication- intervention was looked on as transferring and disseminating readymade knowledge from research to
farmers, or from 'early adopters' to other farmers which is often referred to as the transfer of technology model of extension
[2], [3]. A systematic approach to training consists of logically structuring and sequencing the disparate types of activities,
which make up a training program. This is achieved by the concept of the training cycle/ process which delineates these
activities into defined and inter-related stages ranging from initial conception and formulation of training to its final delivery
and evaluation [4]. Evaluation is about assessing the effectiveness of the various aspects of training. It is an interactive
process in which various stages of training are appraised from the viewpoint of their adequacy and contribution to achieving
the training objectives. Evaluation can also play an important role in the re-orientation and modification of these objectives
and the formulation, and launch of new training programs. Evaluation can take place at any point in time in a training
program. It is a decision making tool. Providing answers to questions relevant to training. The kind of information required
has to be relevant to the question and should be systematically identified [5]. In general, evaluation serves four purposes [6]
appraisal of the achievement of the individual, diagnosis of the learning difficulties of the individual trainees or a group of
trainees, appraisal of the effectiveness of a training program, curriculum, training materials, procedures, and organizational
arrangements and assessment of the progress to help understand training problems and develop sound policy, [5].
Therefore, training programs and projects are evaluated from different angles and viewpoints trainers and their institutions,
trainees (their learning, reactions, post training job performance and contribution) [4]. The term effectiveness is relative.
Typically, effectiveness is determined with respect to the achievements of a goal or set of goals. Human resource
development effectiveness must be determined with respect to the goals of the program being examined [1]. Murshed-E-
Jahan and Pemsl [7] on their study on Bangladeshi small farmers concluded that building the capacity of farmers through
training is more valuable than the provision of financial support in terms of raising production and income. Similarly, a study
by Tripp et al. [8] confirms the importance of training can contribute to enhancement of farmers’skills in farming works.
Studies on the effectiveness of training for farmers showed that not all programmers meet success as most failures of
programmes in the developing countries were attributed to the tendency of excessively concentrating on a particular
technology transfer rather than a broader spectrum of farmer empowerment including knowledge disseminations [9], [10].

The present investigation was mainly concerned to study farmer’s opinion regarding effectiveness of the agricultural
trainings provided by Nobo Jibon Program. “Nobo Jibon” is a five-year (2010-2015) program funded by USAID’s Multi Year
Assistance Program (MYAP) and designed to reduce food insecurity and vulnerability for over 190,000 households or 1
million individual beneficiaries . The project covers nine of the most food-insecure Upazilas in Barisal Division. The primary
objective of Nobo Jibon is to help households increase production and income, with improved access to food and market
opportunities. The indirect benefits of the program will spill over throughout Barisal Division as a result of broader activities
in disaster preparedness, early warning and response capacity. This study tried to explain and explore the relationship of
some selected characteristics of the farmers such as age, education, farm size, annual income, organizational participation,
communication exposure, innovativeness, economic motivation, cosmopoliteness and commercialization with their opinions
toward effectiveness of agricultural trainings. The effectiveness would be high if he extent to which the trainers and the
trainees both attributed it high performance level. Many things impair the effectiveness of the communication process as
well as the training programs. Some associated with the source of message, some are associated with the receiver or trainees
and some are common to both, while others are associated with the channel of communication. The following specific
objectives were formulated to give proper direction to the study:

¢ determination and description the extent of effectiveness of Trainings as perceived by the participant farmers of
Nobojibon Program

¢ exploration the relationship between each of the selected characteristics of the respondents and effectiveness of training
programs

¢ identification the constraints confronted by the farmers that might be reduce the effectiveness of the training
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2 METHODOLOGY

Kalapara Upatzilla of Patuakhli District was selected as the study area. The land area under this Upazilla is 49210.20 ha.
Total cultivated land is 40940 hectares out of which single cropped area is 17685 hectares, doubled cropped area is 16800
hectares and tripled cropped area is 6045 hectares. The cropping intensity is 199.35 percent. The main crops cultivated in
this Upazilla are Rice, Vegetables, and Watermelon etc. The villages were selected from four Unions namely Nilganj,
Mithaganj, Baliatoli, Dhulasar, Latachapli and Lalua. The design of the study was a descriptive survey research. It was
designed to describe the relationship between selected characteristics of the farmers and effectiveness of agricultural
training of Nobojibon Project. Efforts also were also made to identify the barriers or problems of participants to make the
training effective. Data were collected by an interview schedule with selected sample respondents rather than the whole
population. All the farmers who received agricultural training from Nobojibon Project of Kalapara Upazilla constituted the
population of this study. To make a representative sample, 15 percent of the farmer was selected through random sampling
technique. Thus, one hundred and twenty farmers were selected as sample from a total of 800 farmers. For the study, data
were collected by means of interview with the sample farmers. Data were collected during the period from 01 March’ 2015
to 15 April’ 2015. All possible efforts were made to explain the purpose of the study to respondents in order to get valid and
pertinent information from them. In this study selected individual characteristics of the farmers were considered as
independent variables; which are, Age, Education, Farm size, Annual family income, Organizational participation,
Communication/Media exposure, Innovativeness, Economic Motivation, Cosmopoliteness and Commercialization.
Effectiveness of the agricultural training of Nobojibon Project was considered as dependent variables of this study. After the
collection of data, all information contained in the interview schedule was edited. Data were transferred to coding sheet with
numerical scores given to each question. Simple statistics like frequency, percentage, mean, range, standard deviation and
rank order were used to interpret the descriptive data. The SPSS20 computer programs were used to perform the data
analysis. Correlation of coefficient test was used to determine the relationship between the selected characteristics of the
farmers and the effectiveness of agricultural trainings.

3 RESULTS AND DISCUSSION
3.1  SELECTED CHARACTERISTICS OF THE FARMERS

The findings of the selected characteristics of farmers (namely, age, level of education, farm size, annual family income,
organizational participation, communication exposure, innovativeness, economic motivation, cosmopoliteness and
commercialization) on use effectiveness of agricultural training are presented below.

Age: The observed age of the farmers ranged from 19 to 70 years. The mean age was 38.47 years with standard deviation of
10.96. The farmers are classified into three categories and distribution of the respondents is shown in Table 1. Analysis of
data indicate that the highest portion (49.17 percent) of the respondents fell in the young category while 38.33 percent and
12.5 percent respondents fell in middle and old age category respectively. Thus 87.5 percent of the respondents fell in the
young to middle age category. Noor and Dola [11] also observed bigger chunk of the farmers representing a total of 190 or
58.8% young adult’s farmers to be of 40 years and below. Therefore, it is expected that effectiveness of training would be
reflected more in the young to middle age group compared to old age group.

Table 1. Distribution of respondents by their age scores

X Farmers
Categories (years) Frequency Percent Mean Sd. dev.
Young (< 35) 59 49.17
Middle-aged (36-50) 46 38.33 38.47 10.96
0ld (>50) 15 12.5
Total 120 100

Education: The year of schooling of the farmers ranged from 0 to 12 and the mean was 5.84 with standard deviation of 2.77.
On the basis of scores obtained, the respondents were grouped according to national standard of classification. The
categories and distribution of the respondents with their number, percent, mean and standard deviation are shown in Table
2.
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Table 2. Distribution of respondents by their years of schooling scores

X Farmers
Categories (years) Frequency Percent Mean Sd. dev.
No Education 02 1.67
Primary (1-5) 71 59.17 5.84 277
Secondary (6-10) 43 35.83
Higher secondary (11-12) 4 3.33
Total 120 100

Analysis of data indicate that highest portion (59.17 percent) of the respondents had primary education, while 35.83

percent had secondary level of education and only 3.33 percent had higher secondary level of education. The majority of the
farmers were found literate (from primary level to above secondary level). Education helps an individual to get useful
information for solving their various problems by reading newspaper, books, leaflets and observing through various media
like demonstration, film show, exhibition etc. Now-a-days there is a great scope of being benefited from different kinds of
printed materials which can reach easily to the educated farmers.

Farm size: The farm size of the farmers in the study area varied from 0.006 to 1.27 hectares. The average farm size was 0.21
with standard deviation 0.19. Based on their farm size scores, the farmers were classified into three categories and shown in
Table 3 with number, percent, mean and standard deviation. Data computed in the Table 3 show that the highest proportion
(66.67 percent) of the respondents had small farm as compared to 31.67 percent medium sized farm and 1.66 percent of the
respondents fell in large farm category. Only 1.66 percent of the farmers had big farm. Thus, almost all the farmers possessed
medium and small farm. Noor and Dola [11] also found majority of small farmers during their case study. This finding also has
the similarity with findings of Islam [12]. In Bangladesh small farmers live on a subsistence level and this may be one of the
vital reasons for their low motivation towards adoption of improved farming practices in their farm.

Table 3. Distribution of respondents by their farm size scores

Categories (ha) Farmers Mean Sd. dev.
Frequency Percent
Marginal (0.02-0.19) 22 18.33
Medium (1.01-3) 38 31.67
Large (>3) 02 1.67
Total 120 100

Annual family income: Annual family income of the respondent was measured in ‘thousand Taka’ per year. It was ranged
from 65 to 695 with an average of 234.91 and standard deviation of 136.97. The distribution of the farmers in different
categories on the basis of their annual income has been shown in Table 4 with number, percent, mean and standard
deviation. It is observed that the highest proportion (75 percent) of the respondents had low income while 18.33 percent,
6.67 percent had medium and high income respectively. Since the greater proportion (75 percent) of the farmers had low
annual family income, it is logical to assume that they might have very low access to modern high cost technologies. This is so
because income is associated with purchasing power of an individual. This may lead to the farmers not to use more modern
cultural practices and ultimately training will be less effective by them. The gross annual income of a farmer is an important
indicator of how much he can invest in his farming. Naturally, the person with more annual income can invest more in his
farming and as a result he may adopt more modern technologies. Farmers with low annual income generally invest less in
their farms. It is therefore, a considerable portion of the farmers face difficulty in following standard recommendation due to
less economic ability of the farmers.
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Table 4. Distribution of respondents by their annual family income scores

Farmers
Categories (Taka ‘000’) Mean Sd. dev.
Frequency Percent
Low (£275) 90 75
Medium (276-485) 22 18.33 23491 136.97
High (>485) 8 6.67
Total 69 100.0

Organizational participation: The organizational participation scores of the respondents ranged from 4 to24, the mean and
standard deviation were 9.09 and 6.94 respectively. The respondents were classified into three categories. The categories
and distribution of the respondents are shown in Table 5 with their number, percent, mean and standard deviation.

Table 5. Distribution of respondents by their organizational participation scores

Categories (score) Farmers Mean Sd. dev.
Frequency Percent
Poor Participation (<11) 88 73.33
Medium Participation (12-20) 27 22.5 9.09 6.94
High Participation (>20) 5 4.17
Total 120 100

Analysis of data indicate that the highest proportion (73.33 percent) of the respondents fell in the poor participation
category while 22.5 percent and 4.17 percent respondents fell in medium and high organizational participation category
respectively. Organization participation of a farmer was quantified by membership in different organization for a particular
period of time. A great majority of the farmers in the study area were found to have poor participation. Participation in
different organizations brings an individual to come in contact with persons of different occupational and social status. This
may broaden his outlook and vision. Organizational participation helps in identifying the problems and find out their solution.
Informal exchange of ideas in organizational participation helps in decision making on various issues including farming.
Knowledge, skills, leadership capacities etc of a farmer might be improved as a result of organizational participation.

Communication Exposure: The communication exposure of the respondents in the study area ranged from 8 to 42 and the
mean was 21.18 with standard deviation of 8.04. The distribution of the respondents in different categories on the basis of
their media exposure has been shown in Table 6 with number, percent, mean and standard deviation. The highest proportion
(49.17 percent) of the respondents had medium communication exposure as compared to 36.66 percent low and 14.17
percent low communication exposure. Communication exposure is important for receiving up to date farm information.
Overwhelming portion (85.83%) of the respondents had low to medium communication exposure. The poor communication
exposure to various sources of information is likely to be the root cause of inadequate knowledge. Noor and Dola [11] also
reported increasing of farmers in networking (27% of the respondents) after the training.

Table 6. Distribution of respondents by their communication exposure scores

. Farmers
Categories (years) Frequency Percent Mean Sd. dev.
Low (<17) 44 36.66
Medium (18-29) 59 49.17 21.18 8.04
High (>29) 17 14.17
Total 69 100

Innovativeness: The innovativeness of the respondents in the study area ranged from 3 to 18 and the mean was 9.84 with
standard deviation of 3.47. The distribution of the respondents in different categories on the basis of their innovativeness
has been shown in Table 7 with number, percent, mean and standard deviation. Analysis of data indicate that the highest
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proportion (50 percent) of the respondents fell in the moderately innovative category while 37.5 percent fell in less
innovative and 12.5 percent in the highly innovative category respectively.

Table 7. Distribution of respondents by their innovativeness scores

Categories (score) Farmers Mean Sd. dev.
Frequency Percent
Less Innovative (<8) 45 37.5
Moderately Innovative (09-13) 60 50 9.48 3.47
Highly Innovative (>13) 15 12.5
Total 120 100

Economic Motivation: The economic motivation of the respondents in the study area ranged from 15 to 31 and the mean
was 22.79 with standard deviation of 3.27. The distribution of the respondents in different categories on the basis of their
economic motivation has been shown in Table 8 with number, percent, mean and standard deviation. Analysis of data
indicate that the highest proportion (66.67 percent) of the respondents fell in the moderately motivated category while 30
percent fell in highly motivated and 3.33 percent in the less motivated category respectively. Thus more than three-fourth
(96.67 percent) of the farmers had medium to high economic motivation. This means, farmers at large keenly interested to
maximize economic gain from farming. The economic motivation helps farmers to make decisions to adopt and continue
practicing improved technology for making economic gain from farming. The economic motivation is a positive force towards
change and more particularly for farming. Although majority of the farmers was economically motivated to maximize profit
from their farming activities. The economic motivation of the farmers creates an atmosphere of communication and
information in the farming communities. For getting economic benefit from farming the farmers try to increase their
knowledge, skill and improved adoption behavior. Hence it is expected that economic motivation of the farmers might
increase the knowledge, skill and practice of technology appropriately and ultimately training will be more effective.

Table 8. Distribution of respondents by their economic motivation scores

Categories (score) Farmers Mean Sd. dev.
Frequency Percent
Less Motivated (<16) 4 3.33
Moderately Motivated (17-24) 80 66.67 22.79 3.27
Highly Motivate (225) 36 30
Total 120 100

Cosmopoliteness: The Cosmopoliteness of the respondents in the study area ranged from 02 to 12 and the mean was 6.19
with standard deviation of 2.63. The distribution of the respondents in different categories on the basis of their
Cosmopoliteness has been shown in Table 9 with number, percent, mean and standard deviation.

Table 9. Distribution of respondents by their Cosmopoliteness scores

Categories (score) Farmers Mean Sd. dev.
Frequency Percent
Less Cosmopolite (<6) 65 54.17
Moderately Cosmopolite (7-10) 50 41.67 6.19 2.63
Highly Cosmopolite (>10) 5 4.16
Total 120 100

Analysis of data indicate that the highest proportion (54.17 percent) of the respondents fell in the less cosmopolite
category while 41.67 percent fell in moderately cosmopolite and 4.16 percent in the highly cosmopolite category
respectively. Thus more than three-fourth (95.84 percent) of the farmers had low to moderate cosmopoliteness.
Cosmopoliteness has favorable effect on knowledge, skill and practice of recommended technology which is ultimate training
effectiveness. Through visiting different locations one can see others using several technologies which will encourage him to
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do so. Visiting several locations broaden one’s outlook. Thus cosmopoliteness might be a strong factor for training
effectiveness.

Commercialization: The score for commercialization of the respondents in the study area ranged from 00 to 96 and the mean
was 53.81 with standard deviation of 28.14. The distribution of the respondents in different categories on the basis of their
commercialization has been shown in Table 10 with number, percent, mean and standard deviation. Analysis of data indicate
that the highest proportion (45 percent) of the respondents fell in the highly commercial category while 31.67 percent fell in
moderately commercial and 23.33 percent in the “no” to “less commercial” category respectively. Thus about three-fourth
(76.67 percent) of the farmers had medium to high commercialization. The farmers having more commercial tendency have
more urged to use latest technologies. So, commercialization has favorable effect on knowledge gaining, skill developing and
practice of recommended technology which is ultimate training effectiveness.

Table 10. Distribution of respondents by their commercialization scores

Categories (score) Farmers Mean Sd. dev.
Frequency Percent
No Commercialization (0) 11 9.16
Less Commercial (£32) 17 14.17
Moderately Commercial (33-66) 38 31.67 >381 28.14
Highly Commercial (>66) 54 45
Total 120 100

3.2 RELATIONSHIPS BETWEEN INDEPENDENT AND DEPENDENT VARIABLES

The selected independent variables included age, years of schooling, farm size, annual family income, organizational
participation, communication exposure, innovtiveness, economic motivation, cosmopoliteness and commercialization. The
dependent variable was effectiveness of agricultural trainings. Pearson’s product moment co-efficient of correlation ‘r’ was
used to test the null hypothesis concerning the relationships between two variables. Five percent level of probability (0.05)
was used as the basis for rejection of null hypothesis. The results of the test of co-efficient of correlation between the
independent and dependent variables have been shown in Table 11. However, the relationships have been presented in the
following sub-sections dealing with one of the characteristics of the farmers with their effectiveness of agricultural trainings.

Table 11. Correlation between independent and dependent variables

Dependent variable Independent variables Computed ‘r’ values
Age -0.025"
Level of Education 0.103"
Farm size 0.277**
. . Annual Income 0.141"%
Effectiveness of Agricultural " - NS
. . Organizational participation 0.113
Training as Perceived by —
g Communication Exposure 0.376**
Participant Farmers -
Innovativeness 0.283**
Economic Motivation 0.254**
Cosmopoliteness 0.238**
Commercialization 0.344%**

*Significant at 5 percent level of probability
** Significant at 1 percent level of probability
NS: Not Significant

Age and Effectiveness of Training: The relationship between age of the farmers and their effectiveness of training was
determined by the hypothesis “there is no relationship between age of the farmer and their effectiveness of training.” The
computed value of the coefficient of co-relation between the concerned variables was found to be -0.025 as shown in the
Table 11 and following observations were made regarding the relationship between two variables.
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a) The computed value of “r”(r=-0.025) found to be smaller than the tabulated value with 118 degrees of freedom at 0.05
level of probability.

b) The null hypothesis was accepted.

c) The trend of relationship between the concerned variables was negative.

d) The relationship between the two variables was not significant.

Based on above findings it may be concluded that the age of the farmers had no significant relation with effectiveness.
This finding indicated that with the increased age of the farmers, there was a corresponding decrease in their training
effectiveness. Sharif [13] also found no significant relationship between age of the respondents and training effectiveness in
his respective study. Thus the present findings show consistency with findings of previous studies.

Education and Effectiveness of Training: The relationship between educational qualification of the farmers and their
effectiveness of training was determined by the hypothesis “there is no relationship between educational qualification of the
farmer and their effectiveness of training.” The computed value of the coefficient of co-relation between the concerned
variables was found to be 0.103 as shown in the table 11 and following observations were made regarding the relationship
between two variables.

a) The computed value of “r”(r=0.103) found to be smaller than the tabulated value with 118 degrees of freedom at 0.05
level of probability.

b) The null hypothesis was accepted.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was not significant.

Based on above findings it may be concluded that the educational qualification of the farmers had no significant relation
with effectiveness. This finding also indicated that with the increased educational qualification of the farmers, there was a
corresponding increase in their training effectiveness. Sharif [13] also found no significant relationship between age of the
respondents and training effectiveness in his respective studies. Thus the present findings show consistency with findings of
previous studies.

Farm Size and Effectiveness of Training: The relationship between farm size of the farmers and their effectiveness of training
was determined by the hypothesis “there is no relationship between farm size of the farmer and their effectiveness of
training.” The computed value of the coefficient of co-relation between the concerned variables was found to be 0.277 as
shown in the Table 11 and following observations were made regarding the relationship between two variables.

“.n
r

a) The computed value of
of probability.

b) The null hypothesis was rejected.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was significant.

(r=0.277) found to be larger than the tabulated value with 118 degrees of freedom at 0.01 level

Based on above findings it may be concluded that the farm size of the farmers had significant & positive relationship with
effectiveness of training. It indicates that farmer having large farm were more likely to perceive training effectively. Akter
[14] also found significant relationship between farm size of the respondents and training effectiveness in her respective
studies. Sharif [13] also found significant relationship between farm size of the respondents and training effectiveness in his
respective studies. Thus the present findings show consistency with findings of previous studies.

Annual Income and Effectiveness of Training: The relationship between annual family income of the farmers and their
effectiveness of training was determined by the hypothesis “there is no relationship between annual family income of the
farmer and their effectiveness of training.” The computed value of the coefficient of co-relation between the concerned
variables was found to be 0.141 as shown in the Table 11 and following observations were made regarding the relationship
between two variables.

a) The computed value of “r”(r=0.141) found to be smaller than the tabulated value with 118 degrees of freedom at 0.05
level of probability.

b) The null hypothesis was accepted.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was not significant.

Based on above findings it may be concluded that the annual family income of the farmers had no significant relation with
effectiveness. This finding also indicated that with the increased annual family income of the farmers, there was a
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corresponding increase in their training effectiveness. Sharif [13] also found no significant relationship between annual family
income of the respondents and training effectiveness in his respective studies.

Organizational Participation and Effectiveness of Training: The relationship between organizational participation of the
farmers and their effectiveness of training was determined by the hypothesis “there is no relationship between
organizational participation of the farmer and their effectiveness of training.” The computed value of the coefficient of co-
relation between the concerned variables was found to be 0.113as shown in the Table 11 and following observations were
made regarding the relationship between two variables.

a) The computed value of “r”(r=0.113) found to be smaller than the tabulated value with 118 degrees of freedom at 0.05
level of probability.

b) The null hypothesis was accepted.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was not significant.

Based on above findings it may be concluded that the organizational participation of the farmers had no significant
relation with effectiveness. This finding also indicated that with the increased organizational participation of the farmers,
there was a corresponding increase in their training effectiveness. Sharif [13] also found no significant relationship between
organizational participation of the respondents and training effectiveness in his respective studies.

Communication exposure and Effectiveness of Training: The relationship between communication exposure of the farmers
and their effectiveness of training was determined by the hypothesis “there is no relationship between communication
exposure of the farmer and their effectiveness of training. The computed value of the coefficient of co-relation between the
concerned variables was found to be 0.376 as shown in the Table 11 and following observations were made regarding the
relationship between two variables.

“.n
r

a) The computed value of “r”(r=0.376) found to be larger than the tabulated value with 118 degrees of freedom at 0.01 level
of probability.

b) The null hypothesis was rejected.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was significant.

Based on above findings it may be concluded that the communication exposure of the farmers had significant & positive
relationship with effectiveness of training. It indicates that farmer having more communication exposure were more likely to
perceive training effectively. A farmer may get required information from various communication sources such as mass
media, individual contact, poster, papers, group discussion, training, farmers’ field days etc. the farmers having more
frequent contact with several types of information sources are getting more scopes to gain knowledge on different
technologies. So it can be said the higher the communication exposure, the higher would be the perception of effective
training. Sharif [13] also found significant relationship between communication exposure of the respondents and training
effectiveness in his respective studies. Thus the present findings show consistency with findings of previous studies.
Fardous [15] found that media exposure of the farmers had significant positive relationships with training effectiveness in
their respective studies. Akter [14] found that media exposure of the farmers had significant positive relationships with
training effectiveness their respective studies.

Innovativeness and Effectiveness of Training: The relationship between innovativeness of the farmers and their
effectiveness of training was determined by the hypothesis “there is no relationship between innovativeness of the farmer
and their effectiveness of training. The computed value of the coefficient of co-relation between the concerned variables was
found to be 0.283 as shown in the Table 11 and following observations were made regarding the relationship between two
variables.

“.n
r

a) The computed value of “r”(r=0.283) found to be larger than the tabulated value with 118 degrees of freedom at 0.01 level
of probability.

b) The null hypothesis was rejected.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was significant.

Based on above findings it may be concluded that the innovativeness of the farmers had significant & positive relationship
with effectiveness of training. It indicates that farmer having more innovativeness were more likely to perceive training
effectively. Innovative farmers have a fertile mind to receive any message very fast. They have curiosity to test anything
firstly than others. They are always seeking something newer, something better than present, and something more effective
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than they have. That’s why innovative farmers make the training effective by adopting most of all technologies rapidly. Akter
[14] found that innovativeness of the farmers had significant positive relationships with training effectiveness in her
respective study.

Economic Motivation and Effectiveness of Training: The relationship between economic motivation of the farmers and their
effectiveness of training was determined by the hypothesis “there is no relationship between economic motivation of the
farmer and their effectiveness of training. The computed value of the coefficient of co-relation between the concerned
variables was found to be 0.254 as shown in the Table 11 and following observations were made regarding the relationship
between two variables.

“.n
r

a) The computed value of “r”(r=0.254) found to be larger than the tabulated value with 118 degrees of freedom at 0.01 level
of probability.

b) The null hypothesis was rejected.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was significant.

Based on above findings it may be concluded that the economic motivation of the farmers had significant & positive
relationship with effectiveness of training. It indicates that farmers were more economically motivated were more likely to
perceive training effectively. Economic motivation attaches greater importance to profit maximization on immediate or long
run basis. Modern varieties along with recommended improved cultural practices deserve huge scope of profit maximization.
Economic motivation of a famer is one of the pre-requisite conditions for improving farming behavior such as knowledge,
skill, attitude and adoption of technologies. Economically motivated farmers have more intention to search new improved
technologies always. To get economic benefit such farmers increase their contacts with different information sources for
searching new technologies. They provide more attention to any new message and try out them accordingly. Hence it is
expected that the economic motivation of the farmers might increase the effectiveness of training. Sharif [13] also found
significant relationship between economic motivation of the respondents and training effectiveness in his respective studies.
Thus the present findings show consistency with findings of previous studies.

Cosmopoliteness and Effectiveness of Training: The relationship between cosmopoliteness of the farmers and their
effectiveness of training was determined by the hypothesis “there is no relationship between cosmopoliteness of the farmer
and their effectiveness of training. The computed value of the coefficient of co-relation between the concerned variables was
found to be 0.238 as shown in the Table 11 and following observations were made regarding the relationship between two
variables.

“.n
r

a) The computed value of “r”(r=0.238) found to be larger than the tabulated value with 118 degrees of freedom at 0.01 level
of probability.

b) The null hypothesis was rejected.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was significant.

Based on above findings it may be concluded that the cosmopoliteness of the farmers had significant & positive
relationship with effectiveness of training. It indicates that farmers were more cosmopolite was more likely to perceive
training effectively. Cosmopoliteness has favorable effect on knowledge, skill and practice of recommended technology
which is ultimate training effectiveness. Through visiting different locations one can see others using several technologies
which will encourage him to do so. Visiting several locations broaden one’s outlook. Thus cosmopoliteness might be a strong
factor for training effectiveness.

Commercialization and Effectiveness of Training: The relationship between commercialization of the farmers and their
effectiveness of training was determined by the hypothesis “there is no relationship between commercialization status of the
farmer and their effectiveness of training. The computed value of the coefficient of co-relation between the concerned
variables was found to be 0.344 as shown in the Table 11 and following observations were made regarding the relationship
between two variables.

“.n
r

a) The computed value of “r”(r=0.344) found to be larger than the tabulated value with 118 degrees of freedom at 0.01 level
of probability.

b) The null hypothesis was rejected.

c) The trend of relationship between the concerned variables was positive.

d) The relationship between the two variables was significant.
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Based on above findings it may be concluded that the commercialization status of the farmers had significant & positive
relationship with effectiveness of training. It indicates that farmers were more commercial were more likely to perceive
training effectively. Commercialization increases the urge for more production as well as more implementation of modern
technologies. Generally a farmer, who produces crops in a commercial scale, will take care more to produce more with
minimum production cost. These types of farmers are more potential farmer to receive any training effectively.

3.3  RELATIONSHIPS BETWEEN INDEPENDENT AND DEPENDENT VARIABLES
The score for Effectiveness of Training of the respondents in the study area ranged from 83 to 244 and the mean was
163.66 with standard deviation of 35.05. The distribution of the respondents in different categories on the basis of their

commercialization has been shown in Table 12 with number, percent, mean and standard deviation.

Table 12. istribution of respondents by their training effectiveness scores

Categories (score) Farmers Mean Sd. dev.
Frequency Percent
Less Effective (<137) 33 27.5
Moderately Effective (138-191) 61 50.83 163.66 35.05
Highly Effective (>192) 26 21.67
Total 120 100

Analysis of data contained in Table 12 indicate that the highest proportion (50.83 percent) of the respondents fell in the
Moderately Effective category while 27.5 percent fell in Less Effective and 21.67 percent in the Highly Effective category
respectively. Thus more than three-fourth (72.50 percent) of the farmers had medium to high effectiveness of training. On
the other hand less than one fourth of the respondent fell in less effective category.

34 PROBLEMS FACED BY FARMERS

Through interview schedule researcher enlisted and ranked five main problems which were faced by the participant
farmers and which might be the hindrance to make the training effective.

Table 13. Distribution of Problems faced farmers in a rank order

SL Problem Rank
01 Salinity of soil and water.

02 Scarcity of sweet water about six month of a year.
03 Small scale farming.

04 Unstable weather of coastal area.

05 Regular high tide inundates the vegetables field.

u b W N

4 CONCLUSION

In Bangladesh, almost all of the ongoing development programs are Training based. They are spending a greater portion
of their budget for farmers training. Since the study tries to address the problems related to inadequacies of the process at
all levels, especially at grass root levels, and as no study was undertaken in the region concerning the issue, it is hoped that
this study will be relevant and will make significant contribution. Size of the farm is an important factor for increasing
effectiveness of training. When in a training small farmer and large farmers sit together, that training definitely will not
effective for any one side. So training should be for homogeneous farmers regarding farm size and training contents also
must be farmers specific. Farmers shared that at Kalapara saline water is the main obstacle for agricultural activities. Fresh
water is unavailable about 7-9 months of a year. So authority should launch several projects for conserving fresh water. If the
farmers get fresh water over the year round the cropping intensity will be increase at a remarkable stage. Kalapara Upazilla is
one of the most disaster prone areas in southern Bangladehs. So farmers need appropriate adaptive technologies against
natural disasters. The farmers who are more economically motivated stated the training as effective. There was a significant
relationship between economic motivation and effectiveness of training. So authority should emphasize to increase
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economic motivation of the farmers. This can be done during training by lecture and in training follow up through household
visit by change agents. In this study only twenty technologies were considered while conducting such studies in the future,
the other aspects might be included. To make training effective the trainer or change agent attributes are the crucial factors
which were not included in this study. In future it should be considered. This study considered only 10 characteristics of the
farmers. There might be other characteristics which might have relationship with effectiveness of training of the farmers.
Further studies may be conducted with variables other than these 10 characteristics. The study was conducted at Kalapara
Upazilla of Patuakhali district. Similar studies might be carried out in other areas of Bangladesh.
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ABSTRACT: Introduction: There have been only few data published reporting the clinical or pathological features of bladder
cancer in Tunisia. Muscle invasive bladder is characterized by poor outcome despite systemic therapy. We aim to report the
epidemiological, clinicopathological features and treatment of invasive bladder cancer in a Tunisian population. Materials
and methods: A total of 141 patients diagnosed with invasive bladder cancer were included in the analysis. Data were
collected and correlated with overall survival (OS). Kaplan Meier survival analysis was used to evaluate the median survival
time and survivals were compared by the log-rank test. Results: Median age at diagnosis was 63 years old. Sex ratio was 14.6.
Median follow-up duration was 22 months. Smoking was the most important risk factor in our series (81.6%) of cases
followed by occupational exposure. Hematuria was the most common symptom reported in 93.6% of cases. Urothelial
bladder carcinoma was the most common histologic subtype representing 93.5% of cases. Only 61 patients underwent
curative surgery, followed by adjuvant gemcitabine-based chemotherapy in 32 cases. TNM staging was the most significant
prognostic factor in our population (p<0.001). Median overall survival of the organ confined group was 60 months, in the
locally advanced group was 36 months and in the metastatic group was 12 months (p<0.001). Conclusions: The increasing
incidence of bladder cancer is due to ongoing high prevalence of smoking, which represents the main risk factor. Therefore
primary prevention is crucial. Bladder cancer remains diagnosed in Tunisia at locally advanced and/or metastatic stages
impairing the prognosis

KEYWORDS: bladder cancer; epidemiology; treatment; prognosis, outcome.

1 INTRODUCTION

Invasive bladder cancer is the most common urological cancer in Tunisia accounting for 347 new cases per year [1]. The
incidence of bladder cancer is increasing; it varies by sex, about three times higher in men. Smoking, occupational exposure
and certain genetic susceptibility are the main risk factors for this cancer. About 25% of newly diagnosed bladder cancers
present with muscle invasion and need either radical surgery or radiotherapy but often still have poor outcome despite
systemic therapy [2].

To our knowledge, there have been only few data published reporting the clinical or pathological features of bladder
cancer in Tunisia. Therefore, we sought to study invasive bladder cancer cases seen over a five years period in order to help
draw the epidemiological and clinicopathological features of this cancer in Tunisia along with its risk factors.
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2 MATERIAL AND METHODS

This is a retrospective study including all cases of invasive bladder cancer in north Tunisia. Patients were firstly diagnosed
by urologists then only those who needed chemotherapy were transferred to Salah Azaiez Cancer Institute between the
years 2009 and 2013. The medical records of these patients were reviewed and included in the present study.
Clinicopathological data (size, site, morphology, multiplicity, stage, grade of tumor, etc.), epidemiological data (age, sex,
occupation and smoking habit), investigations and treatment and follow-up data from the case notes were entered on a
standard data collection sheet.

STATISTICAL ANALYSIS

Data were analyzed using SPSS software version 20 (IBM SPSS Statistics; IBM Corp, Armonk, NY, USA) and chi-square test
was used to compare the variables. A p-value of 0.05 was taken as significant. Kaplan Meier survival analysis was used to
determine the median overall survival (OS) and survivals were compared by the log-rank test.

3 RESULTS
3.1  PATIENT’S CHARACTERISTICS

A total of 141 patients were treated at the Salah Azaiez Cancer Institute in the period of the study. The distribution was
quite homogeneous with an average of 28.2 cases per year (Range: 27 to 31) (figurel).

30

Frequency

10

2009 200 201 2ma2 2013

year of diagnosis

Fig. 1. Distribution of muscle invasive bladder cancer cases per year

Median age at diagnosis was 63 years old (Range: 38 to 85years). Sex ratio was 14.6. Risk factors in our population are
shown in table I.
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Table 1. Risk factors of invasive bladder cancer

Male(132) Female(9) X2
Tobacco smoking 114(86.4%) 1(11.1%) P<0,001
Familal History of bladder cancer 3(2.3%) 0(0%) P=0.868
polycyclic aromatic hydrocarbons 22(16.6%) 1(11.1%) P=0.55
Bilharzia 1(0.8%) 0(0%) P=0.936

Smoking was the most important risk factor reported in 81.6% of cases. Hookah smoking was noticed in 20% of cases,
snuff tobacco in only 3% of patients and the main form of smoking consisted of cigarettes (77%). Smoking was followed by
the second most important reported risk factor for bladder cancer which is occupational exposure. In our series, 23 patients
were exposed to polycyclic aromatic hydrocarbons and 7 were farmers. Our male patients were more exposed to this
carcinogen compared to female patients (16.6% vs 11.1%). Only three male patients had a family history of bladder cancer
and only one patient was subject to a parasitic infection and suffered from Bilharzia.

Mean time to diagnosis was 6.45 months (from 1 to 48 months). The most common symptom was hematuria in 132
patients (93.6%). Kidney failure was noticed in 9.9% of cases. All patients had a prior trans-urethral resection for diagnosis.
Urothelial bladder carcinoma was the most common histologic subtype (93.5%) followed by non-urothelial carcinoma
(adenocarcinoma in 5.1% and squamous cell carcinoma in 1.4%. Urothelial carcinoma was mostly found in a pure form
(88.4%). Whereas divergent differentiation were found in the other cases (squamous differentiation 8.5%, glandular
differentiation 1.6% and sarcomatoid differentiation 1.6%) (Figure 2).

glandular differenciation contingent

squamous differenciation contingent

sarcomatoid differenciation contingent

pure form

100

Pourcentage

Fig. 2. Tumoral contingents

All patients had a body CT scan but only 42.6% had a bone scan. Organ-confined tumors (T2 NO) were present in 15
patients (11.1%). Non-organ-confined tumors (>T2 and/or N+) were found in 126 patients (88.9%), T3 in 65(48.1%) and T4 in
49 (36.3%) patients.
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Fifty eight (41.1%) patients were metastatic at the time of diagnosis. The most frequent sites of metastasis at the
diagnosis are lungs in 22 patients (40.7%) and bone in 14 patients (14.9%) (Figure 3).

LI"ER+BOME

Metastasis sites

| T T T T T
o 10 20 30 40 50

Percent

Fig. 3. Metastasis sites
3.2  TREATMENT
Among the eighty-three non metastatic patients only seventeen (20.48%) received gemcitabine-based neoadjuvant

chemotherapy. Sixty-one patients had surgery consisted of a radical cystectomy with lymph-node dissection. Operated
patients characteristics are show in Table II.

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 179



Epidemiology, Treatment and Outcome of Muscle invasive bladder cancer in north Tunisia

Table 2. Clinicopathological Characteristics of operated Patients

AC After RC RC Alone
No. of Patients 32 29
Male/Female 29/3 27/2
Age, Median 59 61
Acute Renal Failure 0 1
Performance Status
<1 31 28
2 1 1
pT Stage
<pT2 1 4
pT2 2 5
pT3 17 10
pT4 12 10
pN
pNO 17 20
pN1 6 4
pN2 9 5
pN3 0 0
Nuclear Grade
High 27 1
Low 5 28
Cisplatin-Based AC
MVAC 0
GC 32
Median AC cycles 4(1-7)
Form of Urinary Diversion
lleal conduit 30 28
lleal neobladder 2 1
Open surgery 32 29

Abbreviations: AC=adjuvant chemotherapy, GC=gemcitabine and cisplatin; MVAC=methotrexate, vinblastine, doxorubicin, and cisplatin;
RC = radical cystectomy

Three patients had a neobladder reconstruction and fifty eight had Briker urinary derivation. Thirty two patients had
gemcitabine based adjuvant chemotherapy.

Forty four metastatic patients received palliative chemotherapy consisted of gemcitabine-based regimen (gemcitabine
and cisplatin or carboplatin) in 43 cases, MVAC (methotrexate, vinblastine, doxorubicin and cisplatin) in 1 case. Fourteen
patients didn’t receive chemotherapy due to a poor PS (3/4).

3.3 SURVIVAL

Statistical analysis showed that patients younger than 65 years had a better outcome than those aged more than 65 years
but this difference wasn’t statistically significant (P=0.094). Distant metastasis (p=0.02) and T3/T4 stage (p=0.02) were
associated with reduced 0OS. However lymph node involvement didn’t impair the OS. TNM staging was the most significant
prognostic factor in our population (p<0.001). Median overall survival of the organ confined group was 60 months, in the
locally advanced group 36 months and in the metastatic group was 12 months (p<0.001) (figure4).
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Fig. 4. Kaplan-Meier survival curves in muscle invasive bladder cancer according to TNM stage

Whereas for Disease free survival (DFS), the organ confined group presented better DFS (18 months) than the locally
advanced patients (11 months) but this difference wasn’t statistically significant p=0.355.

In the operated group, patients who had adjuvant chemotherapy seemed to have better overall survival (60 months) than
patients who did not received chemotherapy (40 months) p=0.406 (figure 5).
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Fig. 5. Kaplan-Meier survival curves in muscle invasive bladder cancer according to adjuvant chemotherapy.

On the other hand, metastatic patients who received chemotherapy seemed to have a better overall survival (12 months)
than patients who did not receive chemotherapy (8 months) p=0.318.

4 DISCUSSION

Bladder cancer is the 9th cancer worldwide [3], it is more common in men than females, ranked 7th when compared to all
male cancers while its ranked 17th in women cancers [4, 5]. About 25% of newly diagnosed bladder cancer present with
muscle invasion.2 Median age at diagnosis worldwide is 67 years.6 Unlike, in our population median age was 63 years. The
incidence and prevalence of bladder cancer are seen in the sixth decade of life, with a peak in the seventh and eighth decade.
Thus, is it mainly an elderly disease [6].

In Tunisia, the incidence of bladder cancer in men is among the highest incidences in the world; 15.6 / 100 000. According
to the north Tunisia cancer register (RCNT 1999-2003 within 10 Governorates) published in 2007, the sex ratio of this
pathology remains very high (close to 10) [1].

There are multiple possible reasons for the observed preponderance of bladder cancer in males. In fact, men are more
exposed to industrial carcinogens and to exogenous estrogen than females which explains the low incidence of bladder
cancer in females [7]. Additionally, smoking is more common in males compared to females, which is a well-established and
important risk factor for bladder cancer [8].

Bladder cancer is a multifactorial disease. Nowadays, several risk factors are known and well established namely,
Cigarette smoking and occupational exposure to aromatic amines which represents the most important ones [9].

Smoking is the main risk factor for bladder cancer; it is present in 50% of male cases, 35% of female cases and 65% of
invasive bladder cancer [10]. Moreover, the risk of developing bladder cancer is 2-4 times higher in smokers compared to
nonsmokers and this risk is directly proportional to the intensity and/or duration of smoking [11]. At the cessation of
exposure, the risk decreases by more than 30% after 1 to 4 years and more than 60% after 25 years but it doesn’t reach that
of nonsmokers [12]. In our series, 81.6% of patients were exposed to tobacco. Following smoking and as seen in our study,
occupational exposure to carcinogens is viewed as the second most important risk factor for bladder cancer. Roughly 20% of
all bladder cancers have been suggested to be related to such exposure, mainly in industrial areas processing paint, dye,
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metal, and petroleum products [13]. Moreover association between specific pesticides exposures and bladder cancer risk has
been observed among agricultural populations [14]. Two studies have shown a link between farming and bladder cancer
among non-smokers, which highlights the difficulty of trying to study the effect of other exposures on smoking-related
cancers [15], [16] .The risk of death from bladder cancer appears to be elevated for more than 30 years after cessation of
exposure to occupational carcinogens [17].

Haematuria is the most common symptom of bladder cancer [18], representing 93.6% in our series. The most frequent
pathologic subtype in our series was urothelial carcinoma (93,5%) like most north African countries and worldwide except for
Egypt where the endemic infestation of shistosomiasis explain why squamous cell carcinoma is the most frequent histological
subtype[19, 20, 21]. Other types of bladder cancer, i.e. squamous cell carcinoma and adenocarcinoma have much lower
relative frequency. These findings are in line with our study results. In all "Cancer Incidence in Five Continents" (2016)
registries, squamous cell carcinoma accounts for 1.1% and 2.8% of all bladder cancers in men and women respectively.
Adenocarcinoma of the bladder constitutes respectively 1.5% and 1.9% of all bladder tumors worldwide (2016) [20].

Controversy regarding surgery has emerged concerning the best surgical approach (open versus robotic), and the optimal
extent of lymph-node dissection. Robotic surgery is the new tendency in radical cystectomy even if there is no evidence in
better outcome or complication rate in the robotic radical cystectomy group [22]. There are many options of adjuvant
treatment for bladder cancer. Adjuvant chemotherapy (AC) after radical cystectomy in the treatment of muscle-invasive
bladder cancer is controversial. There are ten main randomized trials that evaluated the role of AC. The most recent trial is
the EORTC30994, who recruited only 284 of the planned 660 patients in locally advanced muscle invasive bladder cancer.
Immediate AC was compared to deferred therapy upon relapse. Median overall survival was prolonged with AC (6.75 vs 4.6
years). However, results did not reach statistical significance for OS (HR 0.78, 95% Cl 0.56e1.08, p = 0.13) [23] .

Furthermore, Kanatani et al suggested that postoperative cisplatin-based AC gives patients a survival advantage in locally
advanced or node positive bladder cancer, especially in node-positive cases as reported in our study [24]. The most recent
meta-analysis of nine trials showed overall survival benefit of adjuvant chemotherapy (pooled HR 0.77, 95% Cl 0.59e0.99, p =
0.049). This meta-analysis did not include the last EORTC trial. Moreover, this meta-analysis is not reliable because it included
unpowered trials with insufficient cohorts and heterogeneous populations [25]. In our series, AC seems to improve overall
survival, although the non-receiving chemotherapy group had more organ-confined tumors, less metastatic nodes and a
lower histological grade. Whereas, other options than chemotherapy are being discussed in adjuvant setting such as
radiotherapy or chemoradiation. Recently, Zaghloul M published an abstract in ASCO GU 2016 comparing these three
options. The trial demonstrated no difference in outcome but a better local control with protocols using radiotherapy.
Furthermore, this trial had a larger proportion of squamous cell histotype explaining why the radiotherapy is so efficient [26].
All patients with locally advanced or metastatic disease received gemcitabine-cisplatin (GC) regimen. GC was compared with
MVAC in two major randomized trials comparing locally advanced and metastatic patients, shown no outcome difference
with a better risk/benefice ratio with GC , additionally, this regimen was better tolerated [27], [28]. These findings support
our use to the GC regimen in the palliative settings.

5 CONCLUSIONS

To our knowledge, our study is the largest series published in Tunisia. Most available data are based on retrospective
analysis. Bladder cancer remains diagnosed in Tunisia at locally advanced and/or metastatic stages impairing the prognosis.
Moreover, the increasing incidence of bladder cancer is due to ongoing high prevalence of smoking, which represents the
main risk factor. Therefore primary prevention is crucial, and smoking cessation programs should be encouraged and
supported.

Besides Quitting tobacco smoking, avoiding occupational exposure to aromatic amines and other related chemicals are
some of the ways to avoid increasing the risk of developing bladder cancer. On the other hand, pesticide exposure may be an
overlooked risk factor in bladder cancer. More efforts must be done by public authorities regarding prevention and
particularly reducing tobacco consumption. Despite the results of randomized trials and expert recommendations regarding
neoadjuvant chemotherapy almost all patients in Tunisia receive only adjuvant chemotherapy. Further clinical trials exploring
new treatment modalities such as robotic radical cystectomy and adjuvant radiotherapy are warranted.
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ABSTRACT: This paper discusses eating habits among the people of Abora Traditional Area in the Abura Asebu Kwamankese,
Central Region of Ghana. The discussion focuses on Cultural etiquettes or values and examines how the people of the Abora
Traditional Area consider eating as a social phenomenon; norms associated with eating, who to eat with, at what place, when
to eat, what to eat by some categories of people and so on. The paper also touches on some beliefs the people have on
eating. How people should conduct themselves when eating will also receive attention in the discussion. Through
observations, discussions and interviews among selected villages and elderly folks in the area, the author Some specific
situation(s) will be highlighted to unveils how the people of Abora Traditional area recognises eating as a perfect social
behaivour.

KEYWORDS: eating habits, Abora Traditional Area, habit, social behavior villages.

THEORETICAL FRAMEWORK

As a native of the area and a traditional leader, | based my discussions on my experience and training of young ones. That
is to say, intuitive knowledge will be applied in the discussion. Also, | analysed what some scholars have written on the
phenomenon.

INTRODUCTION

This paper is structured in five sections. The first section introduces broadly the paper, followed by the second which
discusses issues pertaining to euphemisms, and dilates on forms of indirection. In the third section the papers examines
Sociolinguistics variables in eating habits while the forth section speaks to good and bad habits in eating. The fifth section
addresses issues pertaining to some prohibits in eating to precede the last section, the conclusion.

The concept of eating is practiced everywhere around the globe. It is an act whereby food is put into the mouth to
chew/and to swallow with the aim of satisfying’ one's hunger. At times, the kind of food to be eaten is of one’s own choice.
At other times, the situation will determine the kind of food to be eaten or it will depend on the food available. The Fantes
say, Kuntunn biara ye omee (whatever fills the stomach means satisfaction).

Among the people of Abora Traditional Area, like any other community around the globe, the act of eating is considered a
very important aspect of human life and as such it must be done properly and at the appropriate place by the various
categories of people in the community. It must be noted here that eating habits are not static - they change. This is due to
the period of eating, what is being eaten, circumstances surrounding the eating event, the place of eating and so on. For
example, if somebody is eating alone at his farm, he will not behave as eating with others at home.

It is worth mentioning here that, the people of Abora Traditional Area metaphorically view drinking of wine as form of
eating.
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There are some categories of people in the area under review (eg. Chiefs, Heads of clans, Leaders of Asafo companies
etc.), people should not see them eating at public places. This is because the people attach much importance to eating; and
for that matter, their important personalities must not eat anyhow at anywhere. Another reason to this effect is that, they
believe that some people possess evil spirits and juju so if any of these important personalities is seen eating publicly, those
with bad spirits will use their spirits and juju to destroy them. Also, eating at the appropriate place by these important
personalities is a form of Face Saving mechanism. Again, may be the kind of food that the person might be eating does not
befit his position; so when many people see him eating such food, they may look down upon him.

EUPHEMISMS

Because the people consider eating as a very important and sacred act, they often use euphemism when they want to
talk about the act. It is known euphemisms are used as forms of indirection, i.e. to tune peoples' minds out of the real act
under discussion. Also, it is used to cover up the unpleasantness of something. For example, when food is ready and children
are sent to call their fathers or elderly relatives from the streets or at any public place: the children only inform the elders
that they are needed at the house or some visitors are waiting for them. Children who inform their elders at public places
that food is ready are rebuked or in most cases punished. It is culturally unacceptable in the Abora Traditional Area, for
somebody to announce eating time publicly - hence the use of euphemisms for eating. Some of the euphemistic expressions
are: Morokaba

m'ano twer | am going to knock at my mouth, Yerokato hen nsa nsu mu - we are going to dip our hands into water,
Mirikeyi me nsa - | am going to take my hand out, Yerekeka hen ano -We are going to touch our mouth, and so on. We see
from the above statements that all the expressions have some kind of relations to eating. Whenever we are eating, the hand
is raised to the mouth and as the hand touches the mouth, there is a kind of knock. Again we wash our hands before eating.
So at eating we always dip or put our hands into water; and also, during eating, we put the hand in the bowl and take it out
several times.

SOCIOLINGUISTIC VARIABLES

Every society is made up of different categories of people. That is to say that, not all members of any given society are of
the same rank; some hold higher positions while others are at the grassroots. Some have economic power whereas others
are at the receiving end and so on. The Akan community, like any other society in the world is made up of different
categories of people occupying different positions on the social ladder and political hierarchy.

To look at eating habits among the Abora people very closely, | have considered the participants or the various categories
of people who engage in the act. In order to have this achieved, | will consider the social classes in the community in line with
the acronymn ‘GRAPD’ - where we have ‘G’ as gender, ‘R’ as rank, ‘A’ as age, ‘P’ as power and ‘D’ as distance (Agyekum,
2002)

In a traditional Fante home, there are two parts of the same household - Pramado or Mbanyin mu - the part of the house
where the adult males stay and Gyaadze or Mbasiafo mu - where females and children stay. This division in the various
households has some kind of effect on the eating habits of the Akans.

Gender, as used in this work differentiates males from females in terms of eating. In this regard males and females do not
eat together.

Gender, in terms of eating talks about the particular places in the household where males are expected to eat. It even
extends to how the males’ eating table is set, the kind of dish from which they eat as against their female counterparts.

At dinner, the food of the males in a household are put into nice enamels known as komitsi and sent to the pramado
where the males have their supper; whereas that of the females who prepared the meals are put into yabaa or apataoyewa
(earthen ware) and eaten at the gyaadze or the kitchen. The eating table of the males is nicely set whereas the females often
put their bowls on the ground or on top of basket or at times it is put in the mortar. It is not accepted for husbands or grown-
up males to eat at the kitchen. Men are also not expected to eat with women especially from the same bowl. When any
grown-up and responsible man is seen eating with a woman at the kitchen or from a cooking pot or cooking utensil, he is
mocked at by his friends and relatives and even at times he is rebuked or he is nicknamed Okotobonku (a man who associates
himself closely with women). This is because just after eating, many issues pertaining to the various gender groups are
discussed; for example issues pertaining to war (in the olden days) are discussed by men.
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So far as eating is concerned, pregnant women in the Akan community are restricted. In support of this Minta (1996:44)
posits that, there are foods that a pregnant woman should eat at specific times of the pregnancy period and there are others,
which she should not be eaten by them. The reason for this restriction is to ensure good health of the pregnant woman and
the unborn child. Also, pregnant women are not allowed to eat in public because it is believed that if they do so, people with
evil spirits will destroy their unborn babies through the eating.

Rank and Power as used in this work refer to one’s status in the society. The people of Abora hold people in authority in
high esteem. Thus, people in authority are highly respected. These people include the Chief, Head of a Clan, Asafohenl, Asafo
Supiz Akamfo3, members of the council of elders, some royals, the rich and others.

Each of these people is expected by members of the Akan community not to eat anyhow and at any place. They are
expected to eat indoors. They (especially chiefs) have to eat at where many people will not see them - not even at the
compound of their various household.

According to Akuffo (1976:80) only the Sodohene and few members from his outfit are allowed to be at the dinning place
of the Paramount Chief (the omanhen). They are allowed there just to serve the king. It is expressed in the Fante community
that ohen (Opanyin) nndzidzi bagua mu meaning the chief (elderly) does not eat in public. When any of those mentioned
above is found to be eating at unapproved place, he is scorned, mocked at, rebuked or even fined by the appropriate
authorities. Women in their menstrual periods are not allowed to cook for some people like Chiefs, Heads of clans, Asafo
Supi and so on.

At funerals and other gatherings, when it is time for the chief and his elders to take their drinks, they ask permission and
go to the palace to enjoy the drinks. This is what the okyeame tells the people: ‘Nananom resere kwan akahwe ahaho wo
ahemfie. Meaning, the Chief and his elders are going to attend to some visitors at the palace. As stated ealier, the Fantes do
not announce ‘eating’ in public.

In terms of age, the people of Abora Traditional area distinguish children from adults. Children from the same household
eat together, in most cases from the same bowl; and adults too eat together, according to sex as mentioned under gender.
This act of eating together encourages unity among members of each household. Children are not supposed to eat with
adults. However, on few occasions, some well-behaved and clean children are allowed to eat with adults, especially with
their fathers. The people have this to say, Se abofra hu ne nsa ho hohor a, anye mpanyimfo dzidzi (If a child is able to wash his
hand well, he eats with adults).

Also, age affects what one wants to eat in the Abora society. Here, it is only adults (those having the purchasing power)
who eat what they wish to take at a particular time. Children take whatever is available. Again, well-behaved and serviceable
children at times get what they wish to eat. Because the people under review want their children to behave well, the latter
are motivated by giving them what they like to eat. The expression, Abofra a aye somako no, odzi n'‘abodweedze (A
serviceable child eats what pleases him) confirms this act. After eating, children in the household wash all the bowls from
which they ate (including that of the adults) as well as the cooking utensils.

Distance, as used in this work refers to intimacy - i.e. how close is someone to a chief or an elderly person. Here, how one
relates with another especially those in high positions and the rich influence his eating. We have already mentioned chiefs
and other high ranking personalities and how and where they are supposed to eat. In the Abora Traditional area, some chiefs
or high-ranking personalities at times invite some lower ranking individuals (privately) to join them either to drink or eat. This
happens when the invitees are very ‘close’ and ‘faithful’ to those in power or the rich. When a high ranking personality in
any of the community in the area under review invites lower ranking personality to a 'table', we often expressed it as
"Akokoba a aben ne nd no dzi abebew ne sere". (to wit., a chick which is close to its mother eats the thigh of a grasshopper).

SOME GOOD OR ACCEPTED EATING HABITS

Opoku (1964: 16) is of the view that, the Akans, among whom are the people of Abora Traditional area, normally eat
twice (morning and evening) a day. That is to say that one needs strength for the day’s work so between 9.00 and 10.00 in

! Leader of Asafo company
? Leader of Asafo company
3 the traditional priests and priestesses
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the morning, the Akans take their first meal for the day and between 5.00 and 6.00 in the evening when they have returned
from their farms, they take their second meal. Meanwhile, one has the right to eat some fruits like oranges, bananas etc.
between the two major meals. It is not accepted for somebody to eat between meals. Some elders make sure that children
adhere to eating twice a day. This is to train the children to be able to cope with every situation especially in case of famine.

It is the belief of the people that, no matter how sweet or palatable a food may taste, one does not eat with both hands.
It is accepted amongst the Akans that it is only the right hand, which must be used for eating. When a child begins to learn
how to eat, the adults make sure that he/she eats with the right hand only.

One must sit straight on a stool when eating. The adults enforce this on children during eating times. Even where there
are only few stools for the adults, children are made to sit on rags; and they must sit straight. It is scientifically true that if
one does not sit properly when eating, he/she may develop some abdominal problems. When a child or any member of the
community under review puts the left hand on the ground while eating, thus not sitting straight, he/she is rebuked by the
elders in the house.

The amount or size of a morsel into the mouth must not be too big. It must be such that chewing and (or) swallowing will
not be a problem. We say that, Abofra tsi fufu a aboka n'‘anomu- (a child picks a morsel that can go into the mouth).

SOME PROHIBITIONS IN EATING

One must not lick the finger frequently when eating: We have already mentioned that, the people of Abora encourage
group eating to ensure togetherness in their various households. As two or more people eat from the same bowl, it is not
accepted for any of them to lick the fingers too often. When any member of the household is found to be frequently licking
the fingers, he/she is rebuked or scorned. The licking of the hands is avoided to protect people from being infected by any
communicable disease.

When people are eating together, it is against the cultural etiquette of the people for any of them to open his or her
mouth wide. It is the belief that some fluid from the mouth (saliva) may drop into the food - thus contaminating or polluting
the food in case the one is sick. Also it is not hygienic; so one must not open the mouth too wide when eating.

When one is talking or singing, it is likely that some bits of spits come out of the mouth. So eating and talking or singing at
the same time will mean polluting the food (which others are also enjoying) with spits. Also, talking or singing while eating
will cause some kind of disorder in the throat and may cause serious ailment or even death. The Fantes say "Obi mmfa
edzidzi mmfa kasa so”. to wit., one cannot talk while eating. The adults tell the children that when one talks/sings while
eating, that person’s mother will die. So this act is considered a taboo.

- According to the Akan cultural etiquette, when one begins to eat, he/she needs not to go anywhere until eating is over.
This is because if one of the members moves away, by the time s/he comes back, the rest might have consumed all the food.
Also if one stops eating to listen to a call, s/he might be told some bad news (death of a relative) which may bring the eating
to an abrupt end. In order to encourage smooth and uninterrupted eating habits among the people, children are discouraged
from moving from place to place when they are eating.

Finally, putting the left hand on the ground while eating is not encouraged by the people of Abora traditional area - thus,
it is also a taboo. The act of putting the left hand on the ground while eating does not ensure good sitting posture in eating.
As this may cause some disorder in the body if it continues, the people discourage children from this act. Any child who
continues to do that during eating is punished. These prohibitions as we have seen them must not be encouraged so as to
instill good eating habits amongst the members of the Abora Traditional Area.

CONCLUSION

The Akans consider the act of eating as a very important aspect of human life. Because of this, eating is not done anyhow
and at anywhere. Special people in the community under review are restricted in various ways so far as eating is concerned.
They are not allowed to eat at anywhere, to eat anything and even it is not anybody who must cook for a chief or any other
traditional leader.

Children are trained on what to do before, during and after eating. Both adults and children are rebuked if they do not
comport themselves well during eating processes. Those who flout good eating habits are scorned.

In the nutshell, the people of Abora Traditional Area try to encourage good eating habits among themselves, especially
the young ones.
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ABSTRACT: We report the case of a 27-year-old lady with psychiatric history, presented to dermatological consultation with 6
years, ambiguous history of recurrent skin ulcerations on her members, abdomen, chest and face, the cause of which she
could not explain. Examination revealed different age lesions: erosive lesions of one to two centimeters, with net borders
coexisting with crusted lesions and scarring hyper pigmented lesions situated on accessible parts of the body. No general
signs accompanied these lesions and laboratory testing was normal. The diagnosis of dermatitis artefacta was raised,
motivating a deepening interrogation that revealed psychosocial and interpersonal difficulties. Abandoned by her husband,
who had married a second wife for six years (date of appearance of lesions). She was also accused to be responsible of
repeated miscarriages of the second wife, and then repudiated without her 3 children who are abused by the second wife.
Her psychiatric evaluation revealed a severe depression without psychotic symptoms. The recommended psychiatric
treatment (psychotherapy and antidepressant medication) could not be conducted because she had broken up the medical
following.

KEYWORDS: dermatitis artefacta, self-inflicted injury, cutaneous artifactual disease, psychocutaneous, depression,
psychomsomatic.

RESUME: Nous rapportons 'observation d’une jeune dame agée de 27 ans, sans antécédent psychiatrique connu, ayant
consulté en dermatologie pour des exulcérations cutanées évoluant depuis 6 ans dont |'histoire de la maladie ambiguég,
imprécise était émaillé d’'une errance diagnostic et thérapeutique. L'examen dermatologique notait des lésions d’ages
différents : |ésions exulcérées, érosives ovalaires variant de un a deux centimetres de grand axe, bien limitées, aux bordures
nettes coexistant avec les lésions exulcero-croliteuses et des Iésions cicatricielles hyperpigmentées siégeant sur les parties
accessibles du corps : les membres supérieures, les membres inférieures, 'abdomen, le haut de la poitrine ainsi que le visage.
Ces lésions n’étaient accompagnées d’aucun signe général et les examens paracliniques étaient normaux. Le diagnostic d’une
pathomimie cutanée a été évoqué, motivant un approfondissement de l'interrogatoire. Celui-ci révéla des difficultés
psychosociales et interpersonnelles. Elle était délaissée, par son mari, qui avait épousé une seconde femme depuis six ans
(date d’apparition des lésions). Elle serait en outre accusée, d’étre a 'origine des fausses couches répétées de sa co-épouse,
puis répudiée sans ses enfants qui seraient maltraités par celle-ci.
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L’évaluation psychiatrique de la patiente a conclu a une dépression sévere sans symptomes psychotiques. La prise en charge
psychiatrique préconisée (psychothérapie et traitement antidépresseur) n’a pu étre menée, la patiente ayant rompu le suivi
médical.

MoOTs-CLEFS: pathomimie cutanée, automutilation, dermatose factice, psychocutané, dépression, psychosomatique.

INTRODUCTION

La pathomimie, trouble factice entierement provoqué par le sujet lui-méme sur son propre corps dans un état de
conscience claire, est I'expression somatique d’une souffrance psychique [1], [2].

La peau étant d’acces facile, les pathomimies cutanées ou dermatose factice sont les plus fréquentes, le patient crée alors
des Iésions sur son revétement cutanéo-muqueux ou ses phanéres pour combler un besoin psychologique dont il ou elle n’a
pas conscience [1] .Nous rapportons un cas de pathomimie cutanée révélant un état dépressif chez une jeune femme de 27
ans.

OBSERVATION

Une jeune femme de 27 ans, couturiére vivant a Ouagadougou, sans antécédents psychiatriques personnel ou familial, ni
d’antécédents de consommation de substances illicites connus, consultait au service de dermatologie de I'Hopital Saint
Camille de Ouagadougou (HOSCO) pour des exulcérations cutanées évoluant depuis six ans. Ces lésions avaient déja fait
I'objet de multiples consultations et traitements aupres de plusieurs agents de santé dont un dermatologue, sans succes.

L'interrogatoire était flou et énigmatique, la patiente n’arrivant pas a préciser le mode de survenue des Iésions. Les
ulcérations succéderaient tant6t a des bulles, tantot a des papules, tantét a un prurit.

L'examen clinique notait un bon état général et de conscience, une tenue vestimentaire correcte et adaptée. L'examen
dermatologique notait des lésions d’ages différents : Iésions exulcérées, érosives ovalaires variant de un a deux centimetres
de grand axe, bien limitées, aux bordures nettes coexistant avec les Iésions exulcero-crolteuses et des Iésions cicatricielles
hyperpigmentées siégeant sur les membres supérieures (figurel), les membres inférieures figurel et 2), I'abdomen, le haut
de la poitrine (figure 3) ainsi que le visage. Ces lésions n’étaient accompagnées d’aucun signe général.

Fig. 1. Lésions siegeant sur les zones accessibles des membres supérieures et inférieures
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Fig. 2. Lésions siegeant sur les zones accessibles des membres supérieures et inférieures

Fig. 3. Lésions siegeant sur la poitrine

L’examen neurologique ne révélait pas de troubles de la sensibilité superficielle ni profonde, les réflexes étaient
conservés. Les explorations complémentaires (une sérologie rétrovirale, une glycémie a jeun, une numération formule
sanguine, une créatininémie, les transaminases sériques, biopsie cutanée) ne révélaient aucune anomalie. Le diagnostic de
prurigo avait été évoqué devant la notion de prurit, la localisation sur les parties découvertes de lésions érosives et exulcéro

ISSN : 2351-8014 Vol. 27 No. 1, Oct. 2016 193



Une dermatose factice révélant un état dépressif

crouteuses. Un traitement fait d’un antiseptique local, un antibiotique local et un antihistaminique prescrit. Apres trois mois
de suivi fait d’'une succession de poussées des Iésions sur les mémes sites, le diagnostic d’'une pathomimie cutanée a été
évoqué, motivant un approfondissement de I'interrogatoire. Celui-ci révéla des difficultés psychosociales, interpersonnelles.
La patiente serait mariée dans un foyer polygame dont elle serait la premiere épouse, mere de trois enfants. Elle serait
délaissée par son mari, qui aurait épousé une seconde femme depuis six ans (date d’apparition des lésions). Sa vie sexuelle
serait inexistante. Elle serait en outre accusée par son époux, sa belle-famille et sa coépouse d’étre a I'origine des fausses
couches répétées de cette derniere. Elle aurait récemment été répudiée par son époux, sa coépouse étant a nouveau
enceinte, afin de 'empécher de nuire a cette nieme grossesse. Ses enfants restés avec leur pere seraient maltraités par la
seconde femme.

L’évaluation psychiatrique de la patiente a conclu au diagnostic de dépression sévére sans symptomes psychotiques. . La
prise en charge psychiatrique préconisée (psychothérapie et traitement antidépresseur) n’a pu étre menée, la patiente ayant
rompu le suivi.

DISCUSSION

La pathomimie cutanée ou dermatose factice est I'un des problémes les plus complexes pour le dermatologue, qui n’y
pense pas toujours [1].

Notre patiente est une illustration de cette complexité. Le diagnostic était enfin évoqué sur la base d’un faisceau
d’arguments :

¢ Le sexe féminin, les pathomimies étant plus fréquemment rencontrées chez les femmes que chez les hommes [1].

¢ L’histoire de la maladie faite d’une errance de six ans, avec des consultations multiples, une discordance entre la clinique
et les examens complémentaires.

¢ L'interrogatoire qui notait une histoire de la maladie ambigué,

e Un début brutal mais une grande tolérance pour les Iésions affichantes [1].

e l'aspect clinique fait de lésions d’érosions, exulcérations (représentants 60% des lésions rencontrées dans les
pathomimies), de formes géographiques bien limitées, d’age différents, siégeant sur des zones accessibles ne
correspondant pas a un mécanisme physiopathologique bien définie[3].

e Leur apparition du jour au lendemain sans aucun symptdéme ni prodrome associé [4].

¢ les explorations paracliniques strictement normales [5].

¢ Une absence de toute preuve de motifs extérieurs au comportement (elle n’avait rien a gagner sur le plan économique, ni
de récompenses externe) écartant la simulation [6], [7].

\

La pathomimie touche habituellement, les femmes (dans I'adolescence ou l'age adulte) qui ont tendance a étre
émotionnellement fragiles et survient généralement dans un contexte de difficultés psychosociales ou interpersonnelles [4].

Plusieurs théories expliquant I'origine des troubles factices sont émises. Les motivations du pathomime sont souvent
difficiles a comprendre. S’adapter a une souffrance psychique sévere et jouer le role de malade sans avantages tangibles ni
immédiats en serait une [7].

Elle traduirait ainsi un appel a 'aide lorsque des contraintes émotionnelles deviennent trop grandes a supporter. [1]: la
quéte d’un regain d’attention de I'entourage, de I'étre aimé, ou la recherche d’une relation fixe et sécurisante avec un
médecin faisant écho au sentiment d’insécurité de la vie personnelle [7] .

La théorie d’un état dissociatif dans la survenue des troubles factices a été plus récemment développée [9]. La notion de
trouble dissociatif couvre un spectre allant des mécanismes de défense a I'altération de I’état de conscience. Etre dans un
état dissociatif consisterait a avoir des trous de mémoire concernant une expérience personnelle, qui ne serait pas dus a un
oubli ordinaire, a des expériences extra corporelles, ni a d’autres distorsions perceptives [9]. Il s’agirait du résultat de la
répression de pensées ou de souhaits inacceptables pour I'individu [9]. Ainsi, les symptomes dissociatifs surviendraient au
cours de périodes de difficultés relationnelles ou interpersonnelles [9].

Pour ce qui concerne notre patiente, le contexte social a créé une dépression profonde, et la pathomimie cutanée
constitue un appel au secours lancé par la patiente. L'arrivée de la seconde épouse, la confiscation de I'étre aimé par cette
derniere ainsi que les accusions a son égard constitueraient une réalité insupportable pour la patiente, le comportement
factice pourrait étre considéré comme un mécanisme de défense psychique face a la réalité de trahison, d’abandon et
d’accusation (9). Des facteurs de stress aigu sur un fond d’histoires traumatisantes de la vie seraient a I'origine de cet état
dépressif.
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Les différents procédés de production des Iésions cutanées sont variés (usage des ongles, scarifications, entailles par des
objets tranchant tel couteaux, morceaux de verre, brllure par cigarette, piece chaude, tasse de thé) et dépendent du niveau
d’instruction et de connaissance du pathomime. Cependant, de nombreuses fois, les patients ne révelent généralement pas
comment ils produisent la Iésion comme c’est le cas chez notre patiente [10].

La prise en charge des troubles factices en dermatologie n’est pas codifiée, cependant elle doit relever d’une prise en
charge pluridisciplinaire. La recherche abrupte de la vérité, ainsi que la révélation du diagnostic au patient seraient a
proscrire [1], [8], [9]. Le fait de tenir secret et ne pas dévoiler I'implication du pathomime dans la survenue des lésions, ne
doit jamais étre perdu de vue [9]. Certains auteurs plaident en faveur de la prise en charge des pathomimies cutanées en
dermatologie, avec la participation du psychiatre et non son transfert en psychiatrie. [8]. Cela pourrait étre ressentie par le
pathomime comme une trahison, un abandon et aboutir au déplacement de sa demande de soins vers d’autres prestataires,
comme cela a été le cas chez notre patiente qui a interrompu le suivi medical dés son transfert en psychiatrie [9].
L’établissement d’une relation médecin-malade basée sur la confiance, 'empathie pour le malade est nécessaire a la réussite
de cette prise en charge. L'explication de I'état psychiatrique associé a l'origine de la pathologie factice pourrait
déculpabiliser le malade et I'aider a adhérer a la thérapie pour la résolution de ce désordre [9].

CONCLUSION

Le diagnostic et la prise en charge d’'une dermatose factice restent un challenge pour le dermatologue. En effet, la
dermatose factice confronte le clinicien a deux ordres de problémes : celle d’éliminer une authentique dermatose, et celle
de reconnaitre le trouble psychique puis le prendre en charge. |l faut savoir y penser devant toute dermatose dont
I'interrogatoire note une histoire ambigué, des Iésions cutanées ne répondant a aucun mécanisme physiopathologique
connu, des examens complémentaires normaux. La prise en charge multidisciplinaire requiert une relation médecin-malade
de confiance et une empathie pour le patient afin de faciliter I'acceptation de la thérapie par le patient.
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ABSTRACT: Head and neck cancer is the most common cancer in developing countries. The concurrent chemoradiotherapy
(CCRT) was a standard care for patients with locally advanced squamous cell carcinoma. So, the aim of the present
retrospective study was to assess the efficacy and toxicity of the radical concurrent chemo-radiotherapy in head and neck
cancer patients and to identify the prognostic and therapeutic factors affecting the outcome. This current study included 102
patients receiving radical radiotherapy concurrently with chemotherapy (Cisplatin, paclitaxel, and Docetaxel plus Cisplatin).
These data were collected from the databases at South Egypt Cancer Institute and Assuit University Hospital.

In these patients, the sites of tumor were in the following descending order: larynx (65.7%), the oral cavity (16.7%), the
hypopharynx (14.7%) and oropharynx (2.9%). The tumor stage IV was recorded in 83 patients (81.4%).

The loco-regional control after the treatment was 74.5%. The median follow up was 12 months. The 2-year overall survival
(OS) and progression free survival (PFS) were 26.7% and 23% respectively. The prognostic factors that were significantly
associated with the tumor response were the tumor stage, the histopathologic grade, the radiation dose and radiation
treatment time. The primary tumor site was the only significant independent prognostic factor affecting both OS and PFS and
the radiation technique significantly affected OS but not PFS. The hazard ratio was considered in the significant prognostic
factors to determine the importance of factor levels. The most common treatment toxicities recorded were for mucositis
(29.4%), dysphagia (28.4%) and skin reaction (21.6%).

KEYWORDS: Head and Neck, Cancer, Chemoradiotherapy, Retrospectives, Cisplatin, Cox regression.

1 INTRODUCTION

Head and neck cancer (HNC) is the most common cancer in developing countries and is responsible for many deaths
worldwide [1]. Head and neck cancer is the sixth type of cancer [2],[3], representing about 6% of all cases and accounting
for an estimated 650,000 new cancer cases and 350,000 cancer deaths worldwide every year [4].

Concurrent chemoradiotherapy (CCRT) is the current standard of care for patients with locally advanced squamous cell
carcinoma of the head and neck [5],[6]. CCRT provides organ preservation that can affect the psychological status,
performance status and quality of life of patients. [7].

Treatments used in the management of head and neck tumors may induce more mutilations and malfunctions, worsening
the quality of life. Consequently, optimizing outcomes in terms of survival, tumor control, function, and quality of life is a
challenge [2],[8].

Most randomized clinical trials exhibit the superiority of combined radiotherapy (RT) and chemotherapy to RT alone for
the treatment of locally advanced, non-metastatic squamous carcinoma of the head and neck (HNC) [5],[6]. In Meta-Analysis
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of Chemotherapy on Head and Neck Cancer (MACH-NC), concurrent chemoradiotherapy was found to be the most effective
approach with an absolute benefit of 6.5% in 5 years [9].

Chemotherapy is being combined with radiotherapy for improvement of locoregional control and organ preservation and
to reduce the formation of distant metastasis [10],[11]. Medina [10] and NCCN [12] also stated that neoadjuvant therapy
has yet to be conclusively proven to be beneficial.

The overall survival rate for this cancer depends on the primary site and disease stage with variability [13]. In the case of
oral cavity cancer, the overall survival rate is 50% over five years [3]. For other sites (pharynx and larynx), the rate is greater
than 50% for early stage disease and generally less than 50% at advanced stages [14].

Toxicity from concurrent chemoradiotherapy was tolerated in most of the patients [15],[16]. Acharya et al. [17] reported
that the most common toxic effects of the CRT are oral mucositis, skin reactions and hematological toxicities. Acharya et al.
[17] stated also that despite acute toxicities, most of the patient completed the intended treatment; this was facilitated by
administration of aggressive supportive care.

According to the previous findings, the current study aimed at the evaluation of the efficacy and toxicity of the radical
concurrent chemoradiotherapy in locally advanced head and neck cancer patients of the South Egypt Cancer Institute and
Assiut University Hospital and the identification of the prognostic and therapeutic factors affecting the corresponding
outcome.

2 PATIENTS AND METHODS
21 ELIGIBILITY AND EXCLUSION CRITERIA

The medical records of all patients with head and neck squamous cell carcinoma (HNSCC) treated with radical CRT in
South Egypt cancer Institute (SECI) and Assiut University Hospital (AUH), Clinical oncology Department, Assiut, Egypt between
2008 and 2012 were reviewed and assessed retrospectively. The current study included patients with loco-regionally
advanced American Joint Committee on Cancer (AJCC) Stage Ill & IV HNSCC excluding nasopharyngeal cancers which were
histologically diagnosed and planned for definitive CCRT. Patients treated with induction chemotherapy prior to the CCRT
were included. Patients who had distant metastatic disease or fatal co-morbidity at treatment initiation were excluded.

2.2 RADIOTHERAPY

All patients were irradiated with megavoltage beams either on a telecobalt or a Linear Accelerator, with conventional
fractionation (200 cGy per fraction, one fraction per day, 5 days per week) using 2D (Fig. 1), conventional technique or 3D
(Fig. 2), conformal radiotherapy with shrinking field technique. Most patients were treated with bilateral opposing portals to
the face and neck as per the institutional policy. Three-field technique (bilateral opposing for primary and upper neck
matched onto a low anterior neck field) was used sparingly at the discretion of the treating oncologist. The radiation portals
were dictated by primary site and disease stage. Beam modifiers and posterior neck boosts with appropriate electron energy
were used as and when indicated. Spinal cord shielding was applied after 46 Gy in 23 fractions.
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Fig. 1. A typical example of the conventional three-field technique. (A) The beam’s eye view (BEV) of one of the bilateral fields
for the initial 21 fractions. (B) The BEV of one of the off-cord lateral fields for the subsequent 6 fractions. (C) The BEV of the first
cone-down to the primary tumor and the high-risk clinical tumor region for the next 6 fractions. (D) The BEV of the second cone-
down for 3 more fractions. (E) The BEV of the anterior supraclavicular field for 22 fractions with a larynx block in the middle. (F)
The BEV of the anterior field with the spinal cord block for additional 3 fractions [18]

Fig. 2. Example of the 3D conformal radiotherapy planning technique showing dose distribution for axial, coronal and sagittal
views and dose volume histogram

2.3 CHEMOTHERAPY

Three regimen of concurrent chemotherapy were included in the present study; weekly cisplatin 30-40 mg/m2, weekly
paclitaxel 40 mg/m2 and weekly docetaxel 20-25mg/m2 plus cisplatin 20-25 mg/m2. Two or three cycles of induction
chemotherapy that includes docetaxel, cisplatin, and 5-fluorouracil (TPF) were given prior to the CCRT. TPF regimen given in
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21-day cycles (Docetaxel, 75 mg/m2, Intravenous (I.V.) on day 1; Cisplatin, 75 mg/m2, I.V. on day 1; 5-fluorouracil, 1000
mg/m2/day by continous I.V. infusion over 24 hours on days 1 through 4).

2.4 FoLLow upP

All patients were monitored closely weekly during the course of CCRT for assessing the toxicity of therapy. Toxicity
grading was done according to the Radiation Therapy Oncology Group (RTOG) [19],[20] and Common Toxicity Criteria (CTC)
grading systems [21] for radiation-related and chemotherapy-related toxicities respectively. The patients were followed up
at 4-6 weeks from completion of therapy to assess response, toxicity and disease status. Post treatment evaluations included
physical examination, fiberopticnasolaryngoscopy and contrast-enhanced neck Computerized Tomography (CT) scan.
Subsequent follow-up visits were scheduled at 3—6 monthly intervals for the first 2 years and annually thereafter. Patients
who dropped out or did not complete planned course of treatment were included as events for all the outcome measures.
The disease status of patients who had completed the planned course of therapy, but not actively following-up was updated
by telephonic contact. Non-responding patients were considered lost to follow-up and censored for statistical consideration.

2.5 STATISTICAL ANALYSIS

The survival is defined as the time for registration to death regardless of the cause. The overall survival (OS) and
progression free survival (PFS) were calculated using the method of Kaplan-Meier. All estimates were calculated from the
date of diagnosis till the defined event if any or until last contact or death. The data was compared using the log-rank test
and Cox regression model for multivariate analyses. The statistical analysis for comparing the percentages in different groups
was performed using Chi-square test. All analysis was done by IBM SPSS statistical package version 20 [22]. Descriptive
statistics were estimated in terms of mean, number (No), and percentages (%).The hazard ratio (HR) was considered in the
significant prognostic factors to determine the importance of factor levels.

3 RESULTS

A total of 102 patients with AJCC Stage Il and IV HNSCC (excluding nasopharynx) who were treated with definitive
concurrent CRT at a period from 2008 to 2012 at SECI and AUH, Clinical Oncology Department were included in the dataset.
Patients with progressive disease or dropouts after a few fractions of RT without completing the planned radical course
either due to toxicity or socio-personal reasons were also included in the analysis.

3.1  PATIENTS' CHARACTERISTICS (TABLE 1)

The median age of the patients was 59 years (range 28—87 years). The males were 82 patients (80.4%) while the females
were 20 patients (19.6%) with sex ratio 4.1:1 in favor of males. The most common tumor site was larynx in 67 patients
(65.7%) followed by the oral cavity in 17 patients (16.7%) then the hypopharynx and oropharynx in 15 patients (14.7%) and 3
patients(2.9%) respectively. According to TNM staging system, stage Ill was recorded in 19 patients (18.6%) while stage IV
was represented by 83 patients (81.4%). The histopathology was identified to be squamous cell carcinoma in all patients,
with grades | (Gl), Il (Gll) and Il (Glll) represented by 26 (25.5%), 48 (47%) and 28 (27.5%) patients respectively. Smokers
were 37 patients (36.3%) and non-smokers were 65 patients (63.7%); all females in the current study were non-smokers.

3.2 TREATMENT CHARACTERISTICS (TABLE 1)

All 102 patients received radical concurrent chemoradiotherapy (CCRT) and 20 patients (19.6%) of them received
induction chemotherapy followed by the CCRT. The patients received three different types of concurrent chemotherapy
including; weekly cisplatin in 81 patients (79.4%), weekly paclitaxel in 12 patients (11.8%), and weekly docetaxel plus cisplatin
in 9 patients (8.8%). The median total dose of radiation for the entire study was 60Gy. Most of the patients received 66-70
Gy. The median radiation treatment time (RTT) was 50 days. The radiation planning technique used 2D, conventional
technique in 81 patients (76.4%) and 3D, conformal radiotherapy in 21 patients(20.6%).
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Table 1. Patients and treatment characteristics

Variable No.(n=102) %
Age
<59 51 50
>59 51 50
Sex
Male 82 80.4
Female 20 19.6
Tumor site
Larynx 67 65.7
Oral cavity 17 16.7
Hypopharynx 15 14.7
Oropharynx 3 2.9
Stage
1 19 18.6
IV 83 81.4
Pathologic grade
Gl 26 25.5
Gl 48 47
Gl 28 27.5
Smoking
- 65 63.7
+ 37 36.3
Treatment modalities
Radical CRT 82 80.4
Induction CT+ radical CRT 20 19.6
Chemotherapy type
Cisplatin 81 79.4
Paclitaxel 12 11.8
Docetaxel + Cisplatin 9 8.8
Radiation dose (Gy)
<60 20 19.6
>60 82 80.4
Radiation technique
2D 81 76.4
3D 21 20.6
Radiation treatment time 52 51
<50 50 49
>50

3.3 EFFICACY ANALYSIS
3.3.1 LOCAL CONTROL AND TREATMENT RESPONSE:

Local control after the treatment occurred in 74.5% of the patients. Tumor response was evaluated 4-6 weeks after
completion of the treatment. Complete response (CR), partial response (PR), Stable disease (SD) and progression of disease
were recorded in 20 (19.6%), 44 (43.1%), 12 (11.8%) and 7 (6.9%) patients respectively. 19 patients (18.6%) did not complete
the planned radiation regimen due to toxicity or socio-personal reasons (Fig. 3). Most of the patients with PR, SD or
progressed disease continued their treatment with chemotherapy or salvage surgery.
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B Progressed disease

B Not complete treatment

Fig. 3. Tumor response to the treatment

The influence of age, sex, tumor site, stage, histopathologic grade, smoking, treatment modalities, chemotherapy type,
radiation dose, RTT and planning technique were studied by Chi-square test in association with tumor response. The
prognostic factors that significantly affected the tumor response (P< 0.05) were the tumor stage, the histopathologic grade,
radiation dose and RTT.

3.3.2 THE SURVIVAL

With a mean follow-up of 12 months (range 0-92 months) for all patients, the 2-year overall survival and PFS were 26.7%
and 23% respectively (Figs. 4 & 5). Three patients (2.9%) developed distant metastases, three patients (2.9%) developed local
recurrence after CR and four patients (3.9%) showed progression of their disease was detected on follow up.
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Fig. 4. Kaplan-Meier plots of overall survival (0OS) for all patients
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Kaplan-Meier plots of progression free survival (PFS) for all patients

The impact of different prognostic factors on OS and PFS was studied (Table 2). The primary tumor site was highly
significant for both OS and PFS (P= 0.04 for both) (Fig. 6). Patients with oropharyngeal cancer showed the worst outcome,
with a 2-year OS and PFS of 0% for each may be due to less number of the patients enrolled in the study. In contrast patients
with laryngeal and oral cavity cancers had the best 2-year outcomes. Their 2-year OS and PFS was 33.1% & 27.6% and 18.9%
& 15.9% respectively. Hypopharyngeal cancer fared intermediately with 2-year outcomes of 2.5% and 2.4% for OS and

progression free survival respectively.
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Fig. 6. Kaplan-Meier plots of overall survival (a) and progression free survival (b) for the primary tumor site

The AJCC stage grouping was highly significant for both OS and PFS (Fig. 7). The 2-year OS and PFS was 46.4% and 41%
respectively for stage Ill disease as compared to 20.8%and 17.7% for stage IV with significant p-values (p =0.05).
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Fig. 7. Kaplan-Meier plots of overall survival (a) and progression free survival (b) according to the tumor stage

The intensity of treatment affected all the outcome measures significantly. On the basis of total dose of RT delivered, the
patients were categorized into two dose groups, <60 Gy; and 260 Gy. The 2-year OS in patients receiving <60 Gy was 23.2% as
compared to 56.7% in patients receiving 260 Gy (p = <0.001). Similarly patients receiving higher total doses had better 2-year
PFS (19.5% vs 56.7%, p = <0.001) (Fig. 8).
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Fig. 8. Kaplan-Meier plots of overall survival (a) and progression free survival (b) according to the radiation dose (rad_dose)

In the current study, radiation technique was a significant predictor of outcome with patients treated with 3D planning
showing better survival than patients treated with 2D. The 2-year OS and 2-year PFS were 50.4% vs 19.7% (P= 0.05) and
50.3% vs 14.9% ( P= 0.05) for 3D and 2D respectively emphasizing on the more efficacy of 3D planning in comparison with 2D
planning (Fig. 9).
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Fig. 9. Kaplan-Meier plots of overall survival (a) and progression free survival (b) according to the radiation technique

The type of chemotherapy used concurrently with radiotherapy affected significantly the OS but not the PFS. The 2-year
OS for cisplatin, paclitaxel and docetaxel plus cisplatin were 27.8%, 24.7% and 11.1% (P=0.05) whereas, the 2-year PFS were
23.7%, 17.5% and 11.1% respectively (P=0.07) (Fig. 10).
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Fig. 10. Kaplan-Meier plots of overall survival (a) and progression free survival (b) according to the chemotherapy type
(chem_type)

Younger age as a prognostic factor did show a trend towards improved outcome which did not reach statistical
significance. It is well-accepted that older patients tend to have worse outcomes with aggressive schedules due to lower
compliance and higher toxicity rates. Histological grade, sex and smoking were not found to affect outcome significantly
(P>0.05). The therapeutic factors as the treatment modalities and radiation treatment time also were not significantly affect
the OS and PFS.

All the significant prognostic factors recorded by the Kaplan-meire univariate analysis were subjected for further
multivariate analysis. Multivariate analysis using Cox proportional hazards model confirmed the importance of the primary
tumor site as significant and independent prognostic factors for both OS and PFS (P=0.04) and the importance of radiation
technique as a significant prognostic factor for OS (P=0.04) but not for PFS (P=0.06). The value of hazard ratio (HR) for tumor
site showing that the affection on OS for hypopharynx, oral cavity and oropharynx is 2.0 times, 1.2 times, and 1.7 times
respectively higher compared to the larynx whereas the affection on PFS is 2.1 times, 1.2 times and 1.6 times respectively
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higher compared to the larynx. The 2D technique reflects a risk of 2.1 times over that of 3 D technique on the OS (Tables 3 &

Figs. 11-13).

Table 2. Prognostic factors affecting both the overall (OS) and progression-free (PFS) survivals (Kaplan-Meire analysis- log rank test)

Prognostic factor 2-year OS 2-year PFS
% P value % P value
Age
<59 34.7 0.90 29.8 0.86
>59 18.4 15.6
Sex
Male 28.9 0.08 24.2 0.08
Female 18.2 15.1
Tumor site
Larynx 33.1 27.6
Oral cavity 18.9 0.04 15.9 0.04
Hypopharynx 2.5 2.4
Oropharynx 0 0
Stage
1] 46.4 0.05 41 0.05
IV 20.8 17.7
Pathologic grade
Gl 30.4 25.6
Gl 26.7 0.96 21 0.96
Gl 21.2 17.3
Smoking
- 26.5 0.66 20.1 0.60
+ 27.4 27.4
Treatment modalities
Radical CRT 28.9 24.3
Induction CT+ radical CRT 18.1 0.13 18.1 0.17
Chemotherapy type
Cisplatin 27.8 23.7
Paclitaxel 24.7 0.04 17.5 0.07
Docetaxel + Cisplatin 11.1 11.1
Radiation dose(Gy)
<60 23.2 <0.001 19.5 <0.001
>60 56.7 56.7
Radiation technique
2D 19.7 0.05 14.9 0.05
3D 50.4 50.3
Radiation treatment time
<50
>50 254 0.84 25.9 0.84
26 20
Tumor response
CR 45.8 45
PR 15.9 <0.001 11.4 <0.001
SD 13.6 13.6
Progressed disease 0 0
Not complete treat. - -
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Table 3. Significant factors in multivariate analysis (Cox-regression) for overall survival (OS) and profression free survival (PFS)-based
outcome measures (Hazard ratio, HR and 95% confidence limits, CL)

Multivariate Cox-regression results

| 0s PFS
Variable No. | HR (95%CL) | P-value HR(95%CL) | P-value
Tumor response
Not complete treatment 19 (reference, ref) (reference, ref)
CR 20 4.2 (0.2-76.3) 0.33 3.8 (0.2-70.2) 0.36
PR 44 4.4 (0.2-80.6) 0.32 4.3 (0.2-78.6) 0.32
SD 12 6.3 (0.4-102.6) 0.19 5.7 (0.4-94.2) 0.22
Progression 7 6.8 (0.3-136.8) 0.20 6.6 (0.3-131.2) 0.21
Chemotherapy type
Cisplatin 81 (ref) (ref)
Paclitaxel 12 0.7 (0.3-1.8) 0.48 0.8 (0.3-1.9) 0.60
Docetaxel +Cisplatin 9 1.5(0.7-3.3) 0.29 1.4 (0.7-3.0) 0.38
Radiation dose
<60 20 (ref) (ref)
>60 82 2.0 (0.2-16.0) 0.52 2.1(0.3-17.4) 0.47
Tumor site
Larynx 67 (ref) (ref)
Hypopharynx 15 2.0(1.0-4.1) 0.04 2.1(1.0-4.1) 0.04
Oral cavity 17 1.2 (0.6-2.3) 0.53 1.2 (0.6-2.3) 0.56
Oropharynx 3 1.7 (0.4-8.8) 0.49 1.6 (0.3-8.1) 0.55
Radiation technique
3D 21 (ref) (ref)
2D 81 2.1(1.0-4.4) 0.04 2.0(0.9-4.1) 0.06
Stage
1 19 (ref) (ref)
1\ 83 1.7 (0.9-3.2) 0.11 1.7 (0.9-3.2) 0.11
Survival Function (OS) for patterns 1 -4
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Fig. 11. The cumulative overall survival according to tumor site (t_site) patterns
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Fig. 13. The cumulative progression free survival according to tumor site (t_site) patterns.

34 TOXICITY ANALYSIS

Toxicity from concurrent chemoradiotherapy was tolerated in most of the patients considered. The present results (Fig.
14) exhibited that mucositis was the most common toxicities occurring in 30 patients (29.4%) followed by dysphagia
occurring in 29 patients (28.4%) whereas the skin reaction was represented by 22 patients (21.6%). The RTOG acute grade |l
toxicity included mucositis, dysphagia and dermatitis occurring in 6 (5.9%), 5 (4.9%) and 9 (8.8%) patients respectively. Such
grade of toxicity was recorded in most of the time in patients receiving more intense treatment i.e. doses 266 Gy and
planning with 2D radiation technique.

In other toxicities recorded, only one patient developed grade Ill laryngeal edema and this patient underwent urgent
tracheostomy. Grade | and Il xerostomia occurred in 7 patients (6.9%) and 5 patients (4.9%) respectively. Grade I/ll nausea
and vomiting occurred in 7 (6.9%) patients. Acute hematologic toxicity in the form of neutropenia occurred in 4 (3.9%)
patients. The incidence of CTC grade Il neutropenia was 1.9% and no episodes of febrile neutropenia were recorded. There
was minimal acute kidney dysfunction recorded in 3 (2.9%) patients. One patient developed ototoxicity and one patient
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developed cardiac toxicity. Other radiation-enhanced complications were reported such as infection flaring by accumulation
of pus behind the ear recorded in one patient and development of trachea-esophageal fistula in two other patients who did
not complete their treatment and salvage surgery done.

Toxicity of the treatment may lead to patient interruption in receiving the planned dose of radiotherapy. This situation
was recorded in 19 (18.6%) patients who dropped out of treatment and did not complete RT. The overall treatment regimen
was well tolerated with acceptable acute toxicity. An analysis of late effects of the regimen was not attempted due to the
lack of proper documentation of late toxicity.

18 -
16 -
14 A
12 A
o 10 T
X7g
6 -
4 - m Gl
2 -
0 - mG2
WY R L L Q. .
S F L & & & & & G3
& K P& 5\4 @Q \9+ S > ST
TV & o G S
(,35\ + < QQ' Q\(\ N > Y
:,Q/(\ (\Q' 0")@ (l’bk
O‘ é'b
Toxicity

Fig. 14. Distribution of treatment-related toxicities according to the RTOG and CTC grading systems
4 DISCUSSION

Concurrent chemoradiotherapy is considered the standard treatment for locally advanced head and neck cancer patients
[1],[5],[6],[11]. These authors referred to the efficacy of this regimen in improving the outcomes. However, the concurrent
chemoradiotherapy was found to be associated with some types of toxicities [5],[11],[17],[23]. So, the present work
assessed the efficacy and the toxicity of such treatment.

The efficacy of any curative approach is measured by its ability to achieve locoregional control and improve the survival
[24],[25],[26]. In present work, the tumor response (locoregional control) after the treatment, OS, and PFS were considered
as measures of efficacy.

As regards the patient response to the treatment, only 19.6% of the patients achieved CR. Mesia, et al. [25] concluded
that 24% of their patients had complete response (CR). However, Adelstein, et al. [24] reported that 40.2% of their patients
had CR. Such higher percentage may be due to inclusion of all the patients in their study with treatment of a total radiation
dose of 70 Gy given in single, daily, 2 Gy fractions but the patients in current study were treated with different radiation dose
with median dose of 60 Gy. In addition, the other prognostic factors considered in the present work could affect adversely
the tumor response.

The present study revealed that the most significant factor affect the tumor response after treatment were the stage, the
tumor grade, the total radiation dose and radiation treatment time (RTT) (P < 0.05). This was partially in agreement with
Gupta, et al. [27] who stated that the stage grouping, primary site and intensity of treatment were significant predictor of
the treatment outcome. As regarding the histological grading, van Weert, et al. [28] concluded in their study that
histopathological grade proved to be an independent prognosticator. A situation emphasized by de Visscher, et al. [29] who
reported the correlation of aggressive invasion pattern with poor local-regional control. Cannon, et al. [30] concluded that
prolonged radiation treatment time is associated with inferior outcome and compromise tumor control in patients with head
and neck cancer.
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The current study reveals that 2-year OS and 2-year PFS were 26.7% and 23% respectively. This was comparable with the
results of Peddi, et al. [31] revealed that the patients received concurrent cisplatin with RT showed the 2-year overall
survival and progression free survival of 70% and 67% respectively. This difference may be due to receiving only single agent,
concurrent chemotherapy, cisplatin for all patients included in their study since the cisplatin showed higher survival benefit.
The findings of Forastiere, et al. [32] revealed better 2-year overall survival of 74%. Such higher value may be due to that all
patients included in their study has only one tumor site, laryngeal carcinoma receiving total dose of 70 Gy with concurrent
cisplatin. However, the current study included different tumor sites, different radiation doses and chemotherapy regimens
that affected the outcome.

Statistical analysis of different prognostic factor in the present study showed that the tumor site independent significantly
affect both OS and PFS (P=0.04) but the radiation technique significantly affect OS (P=0.04) but not for PFS (P=0.06). This
result is in agreement with Gupta, et al. [27] who reported that the primary site was one of the significant and independent
predictors of the outcomes. Moreover, Overgaard, et al. [33] referred to tumor site as a good prognostic value.

As regarding the radiation technique, Billan, et al. [34] concluded in their study that 3DCRT in head and neck cancer
permits good coverage of the PTV than 2DRT. Clavel, et al. [35] reported superior outcomes (OS, DFS, and LRC) for IMRT
patients compared to those treated with conventional radiation therapy techniques for locally advanced oropharyngeal
cancer. However, Kouloulias, et al. [36] stated that there are no significant differences in terms of locoreginal control and
overall survival between IMRT and 2-3D RT. These authors also mentioned that there are significant variations in tumor
control and survival outcomes due to differences in patient sample, tumor stage, and follow up among several studies. In the
current work, 2D technique reflects a risk of 2.1 times over that of 3D techniques on the overall survival in terms of hazard
ratio (2.1, 95% CL of 1.0-4.4).

The current study included patients treated with concurrent chemoradiotherapy only who were 82 patients (80.4%) with
2-year OS and PFS of 28.9% and 24.3% respectively. The remaining 20 patients (19.6%) received induction chemotherapy
followed by concurrent chemoradiotherapy with 2-year OS and PFS (18.1% for each). This result is different from the results
reported by Lorch, et al. [37] and Wang, et al. [11] for phase Il trial in which the induction chemotherapy lead to moderate
benefit in clinical response and survival rate. However, NCCN [12] stated that an improvement in OS with incorporation of
induction chemotherapy has not been established compared to receiving directly concurrent chemotherapy.

Among the three different regimens of chemotherapy concurrently used with radiotherapy in the present work, the first
regimen; single agent cisplatin exhibited the highest survival benefits. In general, all types of chemotherapy have significant
effects on OS (P=0.04). Similarly, Rades, et al. [38] reported that cisplatin alone was significantly associated with improved
0S. Many other studies preferred cisplatin as a concurrent chemotherapy with radiotherapy [5],[9],[24],[39].

Most of the patients in the present study were treated up to doses of 66-70 Gy (median dose of 60 Gy) on a median
radiation treatment time of 50 days (7 weeks). The patients received higher total dose with shorter treatment time showed
better outcome. NCCN [12] reported that when using conventional definitive fractionation, the primary tumor and involved
lymph nodes generally require a total of 66 Gy (2.2 Gy/ fraction) to 70 Gy (2.0 Gy/ fraction).

Trotti [40] stated that the addition of chemotherapy has introduced systemic toxicity as well as exacerbating local tissue
reactions when used concurrent with radiotherapy. Tobias, et al. [23] mentioned mucositis to be the most common toxicity
during treatment. In addition, Acharya, et al. [17] reported that the most common toxic effects of the CRT were mucositis,
skin reactions and hematological toxicities. Among different CCRT-associated toxicities recorded in the current work,
mucositis, dysphagia and skin reaction were the most common toxicities. So, it is recommended that the treatment of
toxicities should be managed aggressively to limit treatment interruptions that lead to prolongation of the overall treatment
time and affect the efficacy and treatment outcome.

5 CONCLUSION

In conclusion, induction chemotherapy followed by the radical chemoradiotherapy shows no improvement in the
treatment outcome. The types Concurrent chemotherapy plays a significant role in the variation of the outcome and cisplatin
as a mono-chemotherapy showed superior survival. It is concluded that the assessment of prognostic factors such as the
tumor stage, the histopathologic grade, the radiation dose, radiation techniques, tumor site and radiation treatment time is a
cornerstone in these therapies. Treatment toxicity was tolerable and was highly recorded in patients with high radiation dose
and 2DRT.
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ABSTRACT: Angles and lengths of a triangle engaged the mathematicians from historical time. The branch of mathematics
that resulted from these studies is now known as Trigonometry. The discovery that lengths of a right angled triangle and the
angles between them have a definite relationship led to the invention of trigonometric functions. The determination of
values of various trigonometric functions like sine, cosine, tangent, cotangent, cosecant and secant for various angles in four
quarters of a circle was a challenging task. Various methods and tables were generated for determining these values. Efforts
were made to invent various devices for these measurements. There exist various U.S. patents [1-7] based on devices
developed to visualize, teach and calculate values of various trigonometric functions. In the present paper, we are reporting a
very accurate, economic, simple, and portable device designed for measuring the values of Trigonometric functions. The
patent application number for the reported device is 1068/DEL/2015. The device consists of (i) a unit radius circular disc (with
360° angle scale indication on its circumference of 1° accuracy, X- and Y-linear scales markings with accuracy of 0.01 unit and
marking of four quadrants of the circle), (ii) a corresponding linear scale with positive marking, (iii) a corresponding linear
scale with negative marking and (iv) a blank transparent strip. The device can directly measure all the six trigonometric
identities (sine, cosine, tangent, cotangent, cosecant and secant) for any value of angle up to the accuracy of 0.01 units just
by measurement of only one parameter on one of the provided scale by appropriately placing it on Trig Disc along with blank
linear strip in respective quadrants. Single measurement on a linear scale and no division or calculations of values is main
feature of the device.

KEYWORDS: Trigonometry, trigonometric functions, trigonometric function values, Trigonometric devices, trigonometric
identities

1 INTRODUCTION

Angles and lengths of a triangle engaged the mathematicians from historical time. The branch of mathematics that
resulted from these studies is now known as Trigonometry. The discovery that lengths of a right angled triangle and the
angles between them have a definite relationship led to the invention of trigonometric functions. The concept of unit circle (a
circle of 1 unit radius) is commonly used to determine values of all trigonometric functions. A unit circle is shown below in
Figure 1:
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Figure 1: A Unit Circle concept to express all trigonometric functions.

Here, the trigonometric functions sine and cosine are defined in terms of the coordinates of points lying on the unit circle
2 2
X +y'=1.

2

Cosine of the angle 8 is defined to be the horizontal coordinate x.

Sine of the angle 8 is defined to be the vertical coordinate y.

The values of all six trigonometric functions can be represented as the lengths of various sides of triangles associated
with the unit circle definition of cosine and sine.

From Layout (in | Quadrant), see that OB, OE and OC all have length 1.

2 COA=2DOB=20FE=6,and £ OAC =2 OBD = £ FEO (all three are right angles).

By definition the point C has coordinates (cos 6, sin 8). This means cos 6 = OA and sin 6 = AC.

Triangles OAC and OBD are similar. (since, ZCOA = 2DOB =6, and 20AC = £0OBD). Hence, the ratios of corresponding
sides are therefore equal.

AC/OA = BD/OB, that is, sin 6/cos 8 = BD/1. This means that tan 6 = BD.

Also, OC/OA = OD/OB, that is, 1/cos 8 = OD/1. This means that sec 6 = OD.

Triangles OBD and FEO are similar. Therefore OB/BD = EF/OE, that is, 1/tan6 = EF/1. This means that cot 6 = EF.

Finally, using the similar triangles OAC and FEO, we get OC/AC = OF/OE, that is, 1/sin 8 = OF/1, and so this means that
cosec 6 = OF.

Hence, we get

» Cos©=0A Sin © = AC Tan 6 =BD
» Sec©®=0D Cot© =EF Cosec 6 = OF

EXISTING DEVICES FOR MEASURING VALUES OF TRIGONOMETRIC FUNCTIONS

Since values of trigonometric functions are used in wide variety of applications in navigation, engineering, and physics, it
is necessary to have some simple devices for determining these values. For use on demand basis, trigonometric tables were
developed long ago in seventeenth century (such as Bernegger tables) to have easy access to the values for trigonometric
functions. In modern days, calculators and computers are easiest ways to know these values. However, this has not hindered
people to innovate and design tools for calculating values for trigonometric functions. To meet this requirement various
visual teaching aids for measuring trigonometry identities have come into being.

U.S. patent no. 4435162, for example, discloses a trigometric visualizer which comprises of a pair of circular discs which
are connected at their centers for their relative coaxial rotation on one another. The upper disc comprises of a larger circle
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while lower disc has a circle, which is one half of that of upper circle. It uses two circles and measures two functions i.e. sine
and cosine only as compared to the present invention which uses only one unit circle to measure all six identities [1].

U.S. patent no. 4655714, discloses a visual aid for teaching trigonometric functions, which comprises of a device wherein
two planar membranes are pivotally collected. The relative rotational movement of said two members aids the measurement
of angles. One said member features rectilinear scales for secants and cosecants, which are mutually perpendicular,
calibrated and collinear with the pivot point. While in present invention all the six identities are measured using single unit
circle [2].

U.S. patent no. 20140215840, discloses a device which has a tangent calculator that enables the user to read positive and
negative tangent values in the configuration described. A sine/cosine calculator has enabled the user to do positive and
negative sine and cosine readings, as well as per unit ratios of triangle sides. An angle tracking device tracks angles and can
do tangent readings. It is mentioned in the patent that since the tangent of 90° equals to plus infinity, and the tangent of
-90° equals to minus infinity, the Tangent Calculator was restricted to readings between -1.7 and +1.7, corresponding to
angles between -60° and +60° However, in comparison, using the present invention values of tangent up to 75° (in first
quadrant) can easily be measured and for values for angles more than 75°, combination of more than one linear scale can be
used [3].

U.S. patent 3556397, discloses a trigonometric calculator with a scale member having circular degree scale and a cursor
member mounted to pivot on it at the center of the degree scale. Coordinate axes at the center of the scale lengthen one
unit in each positive and negative direction and are calibrated from zero to one. The sine and cosine functions may be
directly read from the coordinate axes for any angle indicated by the cursor member on the degree scale. In comparison the
present invention provides a simpler method of directly measuring the values of all the six trigonometric functions (sin, cos,
tan, cot, sec, cosec) based on measurement of only one length on the provided scale along with blank linear strip. [4]

There are many other devices developed for determining trigonometric functions, which were patented [5-7].
3 PRESENT INVENTION
3.1  TRIG Disc: A DEVICE FOR DETERMINATION OF VALUES OF TRIGONOMETRIC FUNCTIONS WITH SINGLE MEASUREMENT

In most of the above-mentioned devices [1-7], there are methods, which are slightly complicated or need some
calculations for determining the values of trigonometric functions. Also, the compilation of all the values of trigonometric
angles from 0° to 360° forms a very bulky booklet to carry and to use. Hence it is felt that there is a need for an invention,
which obviates the drawbacks mentioned above. This motivated us to do the reported work.

3.2 DEVICE DESIGNING

Based on the concept of unit circle we have designed a small handy innovative plastic device consisting of a plastic unit
radius circular disc, (with 360° angle scale indication on its circumference of 1° accuracy, X- and Y- linear scales markings with
accuracy of 0.01 unit, marking of four quadrants of the circle and markings of Sin 8 and Cos 0), a linear scales of positive
markings with accuracy of 0.01 unit, a linear scale of negative marking with accuracy of 0.01 unit and a blank linear
transparent strip without any markings. The device is shown in the Figure 2.
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Figure 2: Trig Disc consisting of (i) a plastic unit radius circular disc, (ii) a linear scales with positive markings (iii) a linear scale with
negative markings and (iv) a transparent strip.

The device can be used to easily find (directly measure) the values of all the six trigonometric functions (sine, cosine,
tangent, cot, secant, cosec) just by measurement of only one length on one of the provided scales (positive or negative) by
appropriately placing it on Trig Disc along with blank linear transparent strip in respective quadrants (first, second, third and
fourth quadrants) for any angle. The device and scales are designed in Corel draw. Using this instrument, the value of
trigonometric functions can be determined up to an accuracy of 0.01 units.

3.3 MEASUREMENTS OF TRIGONOMETRIC VALUES USING TRIG DIsc

(i) Sine: To find the value of sine of an angle in first quadrant place blank linear strip parallel to x-axis at the angle on the
circumference of Trig Disc whose value need to be measured. Look at the intersection of blank linear strip on y-axis. This
gives the value of Sine of the angle as shown in Figure 3. For example, Sin 30° = 0.5. The value of all sine angles from 0 to 90°
in first quadrant thus can be measured.
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Figure 3: Measurement of Sine values

(ii) Cosine: To find the value of cosine of an angle in first quadrant place blank linear strip parallel to y-axis at the angle on the
circumference of Trig Disc whose value need to be measured. Look at the intersection of blank linear strip on x-axis. This
gives the value of Cosine of the angle as shown in Figure 4. e.g. Cos 75° = 0.26. The value of all cosine angles from 0 to 90° in

first quadrant can thus be measured.
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Figure 4: Measurement of Cosine values

(iii) Tangent: To find the value of tangent of an angle in first quadrant place positive marking linear scale perpendicular to x-
axis at its unit value and blank linear strip along the line from center and the angle on the circumference of Trig Disc whose
value need to be measured. Look at the intersection of positive marking linear scale and blank linear strip. This gives the
value of tangent of the angle as shown in Figure 5. e.g. Tan 30° = 0.58 It shall be noted that for measuring values of tangent

of angles more than 75°, larger scales shall be used.
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Figure 5: Measurement of Tangent values

(iv) Secant: To find the value of secant of an angle in first quadrant place blank linear strip perpendicular to x-axis at its unit
value and positive marking linear scale along the line from center and the angle on the circumference of Trig Disc whose
value need to be measured. Look at the intersection of positive marking linear scale and blank linear strip. This gives the
value of secant of the angle as shown in Figure 6. e.g. Sec30°=1.15. It shall be noted that for measuring values of secant of
angles more than 75°, larger scales shall be used.
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Figure 6: Measurement of Secant values

(v) Cotangent: To find the value of cot of an angle in first quadrant place blank linear strip along the line from center and the
angle on the circumference of Trig Disc whose value need to be measured and positive marking linear scale perpendicular to
y-axis at its unit value. Look at the intersection of positive marking linear scale and blank linear strip. This gives the value of
cotangent of the angle as shown in Figure 7. e.g. Cot30°=1.73. It shall be noted that for measuring values of cotangent of
angles less than 15° larger scales shall be used.
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Figure 7: Measurement of Cotangent values

(vi) Cosec: To find the value of cosec of an angle in first quadrant place positive marking linear scale along the line from
center and the angle on the circumference of Trig Disc whose value need to be measured and blank linear strip perpendicular
to y-axis at its unit value. Look at the intersection of positive marking linear scale and blank linear strip. This gives the value of

cotangent of the angle as shown in Figure 8. e.g. Cosec30°=2.00. It shall be noted that for measuring values of cotangent of
angles less than 15°, larger scales shall be used.

Figure 8: Measurement of Cosecant values

Similarly, by appropriately placing one of the scale and blank strip the values of all six trigonometric functions, namely,
sine, cosine, tangent, cotangent, cosecant and secant can be determined in other quadrants of the circle. The appropriate
method of placing the correct scale and blank strip in any of the four quarter is described in the Figure 9.
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Figure 9: Method of placing type of scale and blank strip on Trig Disc for measuring values of various trigonometric functions in
different quadrants of the circle.

34 PATENT APPLICATION NUMBER

For the present invention the patent application has been filled in India with application number 1068/DEL/2015 on 27

May 2016.
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4 CONCLUSION

The present invention of Trig Disc provides a simple, accurate, easy and economical method of determining values of six
trigonometric functions sine, cosine, tangent, cotangent, cosecant and secant in form of a handy portable device. The device
consists of (i) a unit radius circular disc (with 360° angle scale indication on its circumference of 1° accuracy, X- and Y-linear
scales markings with accuracy of 0.01 unit and marking of four quadrants of the circle), (ii) a corresponding linear scale with
positive marking, (iii) a corresponding linear scale with negative marking and (iv) a blank transparent strip. With the device,
the values of trigonometric functions can be determined up to an accuracy of 0.01 units with only one direct measurement
on one of the provided scale by appropriately placing it on Trig Disc along with blank linear strip in respective quadrants and
this too without need of any calculations. The patent application number for the reported device is 1068/DEL/2015.
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ABSTRACT: In order to succeed in physics especially in the Nigerian educational system, students must expand an
understanding of abstract concepts. Elementary instructors often use manipulatives to represent concretely the abstract
concepts that students are learning and to connect these concepts to previous knowledge as relates to physics. Traditionally,
instructors and learners used concrete manipulatives, however, in many contemporary classrooms instructors and students
also use manipulatives (pictorial and virtual). This review article will begin by defining, and providing examples and potential
applications of manipulatives. Next, this review article will present the theoretical foundations and importance for teachers
and students to use manipulatives in physics education in Nigerian educational system. Finally, this review article will review
the literature on the impacts of teachers and students using physics manipulatives. The authors hope that this review article
reveals the factors and conditions that may contribute to instructors’ and learners successes and struggles with use the
manipulatives.

KEYWORDS: Physics, Manipulatives, Teaching, Secondary Education, Nigeria.

1 INTRODUCTION

The majority of pupils in the primary school in Nigeria like sciences but they start developing decreasing interest in
science at the lower post primary level (Junior Secondary School) and finally, they have zero interest in the higher post
primary level (Senior Secondary School) because of the abstractness of the science subjects i.e. chemistry, physics,
mathematics etc. The hate for mathematics at this level is of the same magnitude for physics, since mathematics is actually
the language of physics. Teachers should always try to find ways to actively engage their students not only for understanding
concepts but also to create elements of fun and excitement so that students’ interest can be kindled. A manipulative material
is an object(s) that can be handled by an individual in a sensory manner during which process, conscious and unconscious
thinking will be fostered [6]. Using manipulative materials has become one way of involving students in fun learning that
encourages motivation of students. Manipulatives have also been useful in making abstract ideas concrete for learners
and thereby making for conceptual understanding [5]. The pedagogical context of this study is to promote effective learning
through helpful teaching techniques using manipulatives in physics classrooms in Nigeria educational system. That means the
teacher should not be a transmitter of knowledge but should instead act as a facilitator to the construction of knowledge for
all learners. The fact that every classroom consists of students with different levels of cognitive ability, mathematical
concepts means that teachers should focus on using multiple teaching strategies so that all students can benefit [3].
Manipulatives are different from teaching aids/ instructional material while the first is learners centered and the second is
teachers centered.
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1.1 OBIJECTIVES

The objectives of the study are to review the available literatures, discuss its importance and also recommend its uses in
the Nigeria educational system.

2 LITERATURE REVIEW

So much has been done in the uses of manipulatives materials in the physical sciences available online in reputable
journals. But the uses of these materials are not common in physics from the available literatures. As a result of empirical and
anecdotal evidence that shows greater student achievement when manipulatives are used, districts throughout the country
encourages their teachers to attend workshops that acquaints them with how to properly use manipulatives as instructional
tools [5] [4]. It is important for children to have a variety of materials to manipulate and the opportunity to sort, classify,
weigh, stack and explore if they are to construct mathematical/physical knowledge. “In order to have opportunities to learn
mathematical phenomena, children need firsthand experiences related to mathematical phenomena, interaction with other
children and adults concerning these experiences and time to reflect on the experiences” [16]. [8] applied a systematic
method in his study of manipulatives, he took 55 sixth graders coming from three different classes of a primary school in
Nicosia, Cyprus. All students of all three classes were taught about Electric Circuits during their science classes by the same
teacher for 3 weeks (2 hours per week), with different condition and the results gotten was good. [10] Investigated how using
physical or virtual manipulatives affected undergraduate students’ conceptual understanding of heat and temperature in the
context of the Physics by Inquiry curriculum. The study involved quantifying students’ conceptual understanding into
conceptual knowledge gains and the identification of students’ concepts about temperature and changes in temperature.
The aim of the latter identification was to examine whether the type and nature of student conceptions differed between
experimentation with physical and virtual manipulatives. This present study of manipulatives is in the whole area of physics
as a subject offered at the ordinary level of Nigeria educational system [7] [9] [11].

21 THE IMPORTANCE OF MAANIPULATIVES IN SCIENCES

If technological development is what we need in the country then the foundation of science and technology should be
taken very serious, this necessitates the present study. Manipulatives are very important to the learning of sciences
especially the physical sciences (physics). [8] Made references to [12] frame work that involves a series of steps that require
to be followed in order to reach a fine blending of Physical Manipulatives and Virtual Manipulatives. According to [10] the
“physical manipulatives in the area of thermodynamic involves the use of real instruments (thermometers), objects (beakers,
styrofoam cups, and heaters) and materials (wood, aluminum, and water) in a conventional physics laboratory”. During the
experiments feedback is available to students through the behavior of the real system (for example, water boils or not) and
through the instruments that are used to monitor the experimental setup (for example, thermometers). In a study by [17]
and reported by [1], “the researcher used manipulatives to help reinforce and introduce mathematical ideas to a group of
about 60, fifth-grade boys and girls. These students had been given a pretest which helped identify areas that needed
improvement. The researcher found that the students were eager to learn using the manipulatives and experienced an
average of 10% gain on the posttest over the same material”. [17] pointed out that many teachers do not use manipulatives
because they feel they are too time-consuming, given the amount of material that now has to be covered in an academic
year prior to standardized testing but the result gotten after the standardized test will be very good and impressive.

2.2 ITs Uses/ APPLICATION IN NIGERIAN SCHOOLS

A brief introduction to the Nigerian secondary educational systems, the structure of this stage according to the
government of Nigeria are listed below

e Secondary education shall be of six years duration and given at two stages of three years duration each; a junior
secondary stage (or UBE year vii to ix) and senior secondary school.

e Curriculum activities of junior secondary school shall be pre-vocational and academic, and shall include all basic
subjects which will enable pupils to acquire for further knowledge and develop skill.

e The senior secondary school shall be comprehensive and shall have a core curriculum designed to broaden student’s
knowledge and outlook.

¢ The minister is empowered to issue direction in respect of the curriculum in both stages of secondary education in
order to maintain minimum standard.

e The core and optional subjects shall be subject to revision from time to time by the minister [13].
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The secondary educational development since the independence was influenced by a number of factors [14]. Some of
these factors include

. The expansion in primary education.

. The decision of government to implement the Ashby commission recommendations.

. The implementation of the decisions of Africa states at the Addis Ababa conference by Nigeria.

. The recommendations on the improvement of the content and method of secondary school curricula.

It is said that manipulatives will aids learning experiences at any particular time and space especially in the mathematics
and physics, applying this concept discussed into our educational system will aid the developmental quest of the nation.
Mathematics and physics are very important foundation to the development of science and technology of any nation, which
is why, attention to these subjects from the very foundational level (post primary level), will help the country in the long run.

3 IMANIPULATIVES IN PHYSICS

Manipulatives materials here are limited to the upper post primary educational system (senior secondary school) where
physics is offered as one of the science subjects. The bases here are taken from the examination body called the West Africa
Examination Council [15]. Below are the lay out as available in the syllabus of the above examination body. The materials that
are needed in this educational level are enumerated and they will help in the understanding of the Physics.

3.1 INTERACTION OF MATTER, SPACE AND TIME

Here, the concept of matters, fundamental and derived units, position, distance and displacement, mass and weight,
time, fluid, motion are discussed and the needed manipulatives ranges from the natures of matters; solid, liquid and gaseous,
crystalline and amorphous materials, evidences of length, mass and time, measuring instruments, materials on motions of a
body etc can be produced, sighted and be handled by the students when these topics are be taught in the class.

3.2 ENERGY: MECHANICAL AND HEAT

Here, the concepts of energy, work and power and heat are discussed with their respective manipulative materials
whenever learning and teaching is taken place. The manipulatives materials needed here are solar, wind etc, thermometers
and vacuum flask.

3.3 WAVE

Manipulatives materials needed here for effective learning and teaching experiences are ropes, springs, luminous and
non-luminous bodies, pin-hole camera, mirrors, prism, optical fibres, lens, etc. these are designed so that it can be used
effectively by the students.

34 FIELD

Manipulatives materials needed here for effective learning by the students are the needles, iron fillings, capacitors,
resistors, cells, ammeters, voltmeters, conductors and semi-conductors, electrical motors, potentiometers, meter bridge,
Wheatstone bridge, steel, alloys, mariner’s compass, inductors etc

35 ATOMIC AND NUCLEAR PHYSICS

Manipulatives materials that aids learning in this area of physics are but not limited to, are the x-ray; its structure,
production, types, properties, uses, hazards etc be represented pictorially for the benefit of the learner.

4 CONCLUSION AND RECOMMENDATION

This work has discussed extensively the important, needs and uses of physics manipulatives in secondary education
system in Nigeria. From the above, it is been shown that manipulatives will aids learning experiences in physics at the level of
focus. It uses, is highly recommended for the secondary school system in Nigeria if the nations quest for technological
development is in view because it gives a good foundation to the development of science and technology at the very
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beginning of education. As discuss above, it should be a package that is given to the students as the term begins. The subject
matter is actually taken at senior secondary school level so these materials are given to students and are used every time the
subject is been taught in the class for effectiveness of the learning process. It will also help in the retention of knowledge and
transfer of knowledge at that level.
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ABSTRACT: The amount of data in this world has been exploding and expanding at an astounding rate. There is data coming in
from almost every possible source. This data has to be carefully monitored and utilized in order to draw meaningful
conclusions. For this sole purpose, analysis is done. Analysis of data makes it usable and transparent. This enables people
with almost no technical knowledge understand the significance of the data captured. This paper focuses on the
implementation of a medium for real-time graphical representation of data transmitted by loT devices using favorable
transmission process depending on the device. The medium chosen for this purpose is a website with a friendly user
interface which makes it easy for people to study data, understand its importance and utilize it accordingly.

KEYWORDS: Internet of things(loT), Raspberry Pi, Arduino, real-time graph, HTTP, TCP/IP, Requests, Interfacing, Model-View-
Controller(MVC).

1 INTRODUCTION

With the constant progress in various fields of technology comes the need to understand and realize the importance of
the purpose it solves. A device when used to solve a problem delivers the result in the form of information or values specific
to that particular problem statement. This data is valuable and has to be stored in a secure location. The amount of incoming
data is also unknown in some cases and a storage location with a suitable size has to be selected in order to avoid any
discrepancies. A suitable and practical transmission process has to be implemented so as to avoid any loss of data or
unnecessary overhead. The growing applications of loT devices have resulted in the requirement of a medium to manage and
monitor the data they provide. This paper explains the implementation of a website that has been created to study and
analyze the data coming from loT devices using the most viable option for the transmission process. The data captured is
used to display a real-time graph in accordance with the values received.

Users can register themselves on the website and make their profiles before studying the data and getting the graph
displayed. They can keep track of their previous records to compare with the current data in order to check the improvements
or descent in the performance. The website offers the functionality of displaying a multiple lined real-time graph which can be
used to display the values received as co-ordinates. The users will have to enter specific details of their device during the
registration process such as device id, number of sensors, timeframe, parameters etc. This information will be used to draw
the corresponding graph with correct parameters to make it easy for the user to see the data through a neat lined graph
making the studying process simpler.

2 BACKGROUND

The internet of things (loT) is the network of physical devices, vehicles, buildings and other items—embedded with
electronics, software, sensors, actuators, and network connectivity that enable these objects to collect and exchange data. In
this paper, the implementation of data transmission on two of the most popular loT devices has been done. A computer
which in this case is on the receiving end, acts as the server. The medium for graph analysis of the data sent on the server is a
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website that supports various functionalities which are discussed later in the paper. A real-time graph is displayed on the
website for the user to analyze and/or monitor the data coming from the external device. The server stores the data in a
database and fetches it simultaneously to plot a real-time graph. Common networking protocols have been used to transmit
the data from the device to the server. The incoming data are in the form of values for which suitable packages and libraries
have been made use of. The transmission and plotting process work simultaneously to display a real-time graphical
representation of the values.

3 DATA TRANSMISSION BETWEEN |OT DEVICE AND SERVER

The initial part of this paper involves connecting the loT device and the server system so as to enable the transmission of
data between the two devices. This paper focuses on two of the very popular loT devices that are Raspberry Pi and Arduino.
This entire setup procedure has two parts. The first part is the transmission of values to the server system from the loT device.
The second part is receiving the incoming values and storing them on the database server which has been explained later in
the paper.

3.1 RASPBERRY PI

The Raspberry Pi is a capable little IoT device that can do everything a desktop does. The calculations and computations to
solve the problem statement is done on the Pi itself. This device can run various scripts and codes and acts like a system that
can be attached to other devices such as sensors to read its output or act as a component in drones etc. To establish
connection between the Raspberry Pi and the server, a common networking protocol called HTTP is used. HTTP makes use of
the TCP/IP protocol for transferring the values in order to avoid losing the data packets coming from a remote machine. UDP is
not used because in case a UDP packet is lost, it is not retransmitted and UDP has no error recovery mechanism to retrieve the
lost value.

To enable transmission of values, a python script is written on the Raspberry Pi. It can either be written in a separate file
or incorporated in the original python file. HTTP has a package called Requests available which makes the value transmission
fairly simpler. The Requests package can be imported in the beginning of the code to make use of its functionalities. Using
this package, the GET method is implemented in order to send the values to the server such that they directly get stored in
the database server. Now the values to be transmitted can be stored in an array, list, dict type etc. This preferred data
structure is passed as a parameter in the GET method along with the URL of the server. The URL has to have the IP address of
the server and the path of the PHP script written on the server side which makes sure the values go to the correct location in
the database. Here is the code snippet for the mentioned procedure:

#sample data set

data={'id":'1','value':'2000'}

#URL containing IP and path of the PHP script

url="http://10.56.17.246/py_insert/insert_val.php'

#passing parameters in get method

r=requests.get(url,params=data)

This ensures that the PHP script written on the server side is correctly called so as to take care of the values received on the
server end. The final URL can be printed to check if the script is running correctly or not in the following way:

print(r.url)

Expected output should look something like this:
http://10.56.17.246/py_insert/insert_val.php?id=1&value=2000

The value corresponding to id i.e. 1 gets stored in the id column in the database and same goes for the value column. In
case the values are in large quantity and they have to be transmitted in a similar way, they will have to be stored in an
array and this array will have to be passed as a parameter in the GET method in Requests library in the following way:

for i in range (specify range):

url="http://10.56.17.246/py_insert/insert_val.php'
r=requests.get(url,params=arr)
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The loop runs until the entire array is traversed and the values keep getting sent to the server with the help of the GET
method in a similar fashion as was done for hard-coded values. This completes the Raspberry Pi's role in transmission of data

3.2 ARDUINO

Arduino is an open-source platform consisting of both a physical programmable circuit board and a piece of software, or
IDE (Integrated Development Environment) that runs on your computer which can be used to write and upload computer
code to the physical board.

Arduino has numerous applications in a wide variety of fields. Most of these projects require data handling, transmission,
manipulation and analysis. The transmission process in Arduino uses the same GET method of Requests library in HTTP. A
small piece of code can be added in the original code written on the Arduino's side to enable smooth transferring of data to
the server. Again, transmission of values is focused upon so as to get real-time for the server to be able to plot a real-time
graph of the corresponding values. The URL and the port number have to be declared in the code. The server’s IP address is
passed as a parameter in the GET method much like the case in Raspberry Pi. Following lines of code are required to be send
hard-coded values to the server:

if (client.connect(Server_IP_addr, portNum)) {
// Make a HTTP request:

client.print("GET /py_insert/insert_val.php?id=1&value=2000");
client.printin("HTTP/1.1");
client.print("Host:");
client.printIn(Server_IP_addr);
client.stop();

}

In case the values to be transmitted are stored in a variable, the variable itself is passed as a parameter in the GET
method in the following manner:

//Define and declare the variable to be transmitted
inti=1;
int val=2000;
//To be written inside the transmission function
client.print("GET /py_insert/insert_val.php?id=");
client.print(i);
client.print("&value=");
client.print(val);
client.printin( " HTTP/1.1");
client.print( "Host: " );
client.printin(Server_IP_addr);

This procedure is to be followed on the Arduino device's side in order to transmit values successfully to the server's
database.

4 ROLE OF SERVER

The server is responsible for receiving the values coming from a remote device and storing it in a secure place accurately to
keep it intact. The obvious choice for storage purpose is a database created on the server itself which can store large quantity
of data. This database has to be first created on the server as per the device's requirements and then connected to the script
that is responsible for loading the values into the database. The database can be connected using a basic PHP script which
contains the username, password, localhost and the table name where the data has to be inserted.
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The script that inserts the values into the desired table of the database contains an SQL query for the same. This SQL query
makes use of the GET method and the exact same identification string which was used in the python script written on the
Raspberry Pi has to be written in order to avoid any confusion and error. The SQL query in the PHP script that solves this
purpose looks like this:

$SQL = "INSERT INTO sensor_log.table_sensor_log (sensor_id, timestamp, sensor_value) VALUES (. $_GET ["id"]."",
unix_timestamp(), "".$_GET["value"]."")";

This method works for both hard-coded and real-time values. This completes the process of loading values into the
database server.

The source which in this case is an IoT device transmits data using the python script mentioned earlier in the paper using
the HTTP Requests library. Interfacing between the remote device and the server is done so as to establish a connection. This
is the base on top of which the actual transmission takes place. The dispatched data traverses this medium and reaches the
database created on the server. The populating of data in the database in the correct corresponding table and column is made
sure by the virtue of the PHP script written on the server itself which contains the necessary SQL query to do the same. Once
the database has been populated, the values are fetched in order to plot the graph for the user. This part is implemented by
the back-end of the website. The back-end acts as the intermediate stage between the source and the server system as it
fetches the values and supplies them to the server. The graph plotting is also a part of the back-end and it uses the fetched
values to display the graph on the front-end. The whole transmission procedure runs on TCP/IP protocol using HTTP request
and response mechanism between the two systems.

External
Source
HTTP T Receiving data
Transmit data %
Request ( | Request I
Front end —_———— Back end : " Database
u Response v - Response v Server

Fig. 1. The diagram shows the flow of data from the source and its handling on the server
5 WEBSITE IMPLEMENTATION

The two parts of website are the front-end which is responsible for the user-interface and the back-end which
implements the various functionalities shown by the user-interface. The entire graphical representation medium i.e. the
website makes use of the Model-View-Controller framework (MVC) which is an architectural pattern that separates an
application into three main logical components: the model, the view, and the controller. Each of these components is built
to handle specific development aspects of an application. A Model View Controller pattern is made up of the following three
parts:

1. Model: The Model component corresponds to all the data related logic that the user works with. This can represent either
the data that is being transferred between the View and Controller components or any other business logic related data. The
Model is responsible for managing the data of the application. It responds to the request from the view and it also responds
to instructions from the controller to update itself.

2. View: The View component is used for all the Ul logic of the application. For example, the Customer view would include all
the Ul components such as text boxes, dropdowns, etc. that the final user interacts with. It is basically a presentation of data
in a particular format, triggered by a controller's decision to present the data.

3. Controller: Controllers act as an interface between Model and View components to process all the business logic and
incoming requests, manipulate data using the Model component and interact with the Views to render the final output. The
controller is responsible for responding to user input and performs interactions on the data model objects. The controller
receives the input, validates it and then performs the business operation that modifies the state of the data model.
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6 BACK END

The back-end of this website consists of creating various functionalities involved in the website. The modules are to be
coded individually and integrated later. The various parts of the back-end are:

o Creating a suitable database on the server as per requirements.

. Deciding the credentials required to access the database through a PHP file.

. Registration page.

. Login page.

o Connecting the registration page and login page to the database.

. Creating an authentication system that verifies the user's credentials.

o Fetching values from the database.

o Using a suitable data structure to store the values and calling the function to plot it.
. Storing and displaying the overview of the device.

The system of the database is taken care entirely by the back-end. The maintenance of the three principles of security
which are confidentiality, integrity and authority in the database is also handled by the back-end. The website gives the
functionality of registering multiple devices under the same username. This is done so that a person's account doesn't stay
limited to just one device. A unique device id is given after registration of every device. This unique string can then be
entered in the login page along with the password to monitor and study the data of that particular device.

Since the value transmission process is fast, more than one value reaches the database from the source. This might create
a discrepancy when plotting the graph as a device can have only one value at a time on the graph. Hence, the following query
is written to avoid this problem:

"SELECT distinct (unix_timestamp) as times, device_id FROM table_sensor_log WHERE device_id ='" . Sdeviceld . "'";

The above mentioned modules have been implemented using PHP and JavaScript codes and later called or included in the
final HTML file that displays the webpage. The website uses MVC framework as mentioned earlier in the paper and for the
back-end part, the two components of MVC are used namely Model and Controller.

The Model part involves creating a connection between the database present on the server and the login page where a
user enters his/her credentials to login. The definitions of the authentication details of the database such as hostname,
username, password and database name are specified. A function is created to get the necessary details of the user and
another function checks the credentials and returns the value to a separate PHP file which is the Controller part of the login
procedure.

The Controller part involves verification procedure of the user login and returns the corresponding value to the main file
PHP file. It is also responsible for the logout event of the website.

A separate PHP file is written which is outside the Model-View-Controller part. It is used for the actions taking place on
the login page i.e. filling of text fields and clicking on the submit button which triggers an event.

7 FRONT END

The front-end makes use of the View part. All the necessary images, themes and packages are stored here. It also keeps
record of all the static attributes of the website which does not change according to the user's needs. It contains the images
of the layout and the Bootstrap files required for the front-end. The Bootstrap files are basically the CSS, JavaScript and font
folders that are to be included to match the requirements of the front-end. These files have classes for designing and
implementation which are used later in the main file for the final webpage. Another feature called Templates is used inside
View. This contains two sub parts namely Layout and Partial. Layout is responsible for deciding the actual layout of the web
pages that are involved in the project. The layout for the home page which in this case is the login page itself is where the
user can enter his/her credentials to access his/her profile. A separate file is used which creates the dashboard. This is used
when the user successfully logs in and his/her profile gets displayed. The profile has a dashboard with various functionalities
related to the analysis and device information. These layout files contain the libraries and packages of jQuery, Bootstrap,
FusionCharts etc.

The Partials part contains files and PHP scripts that define the classes of features and functionalities implemented on the
webpage. These are the classes that can be used directly later and hence act as small modules or API's for the front-end. In
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this project, the Partials folder contains a PHP file for the admin layout and three other files for navigation bar, login form
and sidebar. Twig is a composer used for combining the previously created files for various minor or major functionalities. A
composer called Twig is used which is used to combine the layout pages created earlier in the main PHP file.

8 APPLICATIONS

An analysis based application is a necessity in almost all the projects that are under development or are being used
already. Monitoring and representation of data is required everywhere in so as to be able to understand it and draw logical
conclusions. Below are a couple of applications where this project is already being implemented:

8.1 BREATH ANALYSER

A breath analyser analyses the breath of the user using sensors which transmits value as analog output. This analog
output is converted to a digital output using an Analog to Digital Converter (ADC) and received by the loT device. This device
can run the python script on its end and transmit the values to the server system. The server system fetches the values from
the database to plot a real-time graph of the same. This will help the users monitor and get a good understanding of the data
through a graphical representation.

8.2 DIET MONITOR

This device is used to monitor the amount of fat burn in the user's body. It has a gas sensor and a pulse sensor to measure
the acetone level in the user's breath and the pulse of the user respectively. Accordingly, it generates ppm values for acetone
and pulse value. If both these values are in a specified range, the device draws the conclusion that fat burn is possible. This
generates data such as ppm values, pulse and amount of fat burn which have to be stored and analysed so that users can
study their body better to lose fat accordingly.

9 CONCLUSION

Data is only valuable to us if it can be understood to draw meaningful conclusions about the source of the data. This
makes the analysis the most important procedure when it comes to handling data. Many more features can be inculcated in
order to support the graphical representation of the data for better analysis. For example, one can take the current data set,
train it using a simple training algorithm and then implement a prediction algorithm to predict the future values on the server
side system. Hence if given a proper investment of time and resources, this system can be applied to numerous projects in a
wide variety of fields.
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