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Abstrat  
 

The aim of this paper is to determine the appropriate approach to generate low-
frequency pulse width modulation (PWM) signal by using LabVIEW. Later, the generated 
PWM was applied to control 40W LED driver circuits. Subsequently, the relationship 
between duty cycle of the signal and the irradiance of the high power LEDs was determined. 
The software was able to generate the PWM signal and it was connected to LEDs driver 
circuit by using the analog output port of a DAQ-6008. The buck converter was used to 
drive the LEDs. The results found that the simulated signal VI from LabVIEW was the most 
suitable approach in order to generate the PWM signal. The software receives two 
commands which were the signal frequency and the duty cycle. The findings indicated that 
the irradiance and power consumed from high power LEDs related to each other linearly. 
This method is appropriate to be applied with the LED dimming system. Although the 
measurements of the duty cycle from the interface hardware was between 15 to 86 percent, 
this idea is still  very useful and can be applied to control the illuminance of the high power 
LEDs array, for example, a LED-based solar simulator for solar cell application or LEDs for 
cultivation. 
Keywords: Simulate signal VI, LabVIEW, PWM, irradiance 
 
Main Conference Topic:  
Engineering 
 
 
Introduc tion 
 

Nowadays, white light-emitting diode (LED) is wildly used for general lighting application 
purposes because of its long li fetime, energy saving efficiency, high reliabili ty, easiness of 
control, and less environmental impact, [1] [2] LED emits light by applying the forward 
bias to the anode and cathode terminal. The brightness of an LED can be adjustable by 
controlling the driving current that passes through the p-n junction of the LED. [1] In order 
to achieve constant illuminance, the flux is needed to control the forward current of the 
LED. Usually, the LED power drives circuit was applied to control the high-power LED. 
These circuits will  have the current control mode, which will  be appropriate for LED 
brightness control. 
Mostly, the power drive circuit is a DC to DC converter which includes Buck, Boost, or 

mailto:watjanatepin.n@gmail.com1
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diagram, which can be simulated by signal V1, is shown in the red dot frame. The 
PWM signal is transmitted to the data acquisition device (DAQ NI-6008) for interfacing 
with the LED driver circuit. (Figure 2) 
 
 
Software development 
 
The author used LabVIEW 2013 for developing the low frequency PWM signal generating 
program. The frequency was setup at 120 Hz. The block diagram of the VIs and front panel 
are as shown in Figure 3. 
1.   Simulate signal VI is used for creating the PWM signal at amplitude 2.5V/ 

offset 2.5V/ Time > samples per second 720/number of sample = 1 
2.   Frequency is used for entering the frequency input to the simulate signal VI. 
3.   Duty cycle control (%) is used for adjusting the duty cycle to simulate the signal 
VI. 
4.   Duty cycle indicator. 
5.   Green indicator will be green if duty cycle > 0 
6.   Ware form chart displays the PWM wave form. 
7.   DAQ assistance transmits the PWM signal from simulated signal VI to analog output 
port of DAQ USG-6008. Set up => generating mode 1 sample (on demand)/ terminal config 
RES/Voltage/Output min 0/max 5V/ Output port Ao0 
8.   Stop the program. 
 

 
 

Figure 3: Front panel and block diagram of the program. 
 
This program needs two major commands which are for the frequency and the duty cycle. 
The limitation of this study is that we cannot enter the input frequency of more than 
200 Hz because this value is the limit of the data acquisition device (USB-6008). 
 
High-Power LED Dr iver  Circuit. 
 
The back converter was used as the LED driver circuit for this study. The high-power LED 
driver circuit is as shown in Figure 4. The L1  and C2  in this circuit was calculated by 
using equations (2) (3) and (4). [15] The author defined IL = 1.66A, LED power 40 W.  
= 
0.1 IL,  =0.6 V, fs =120Hz, Vs = 24.5 V and VO =24.0 V 
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Figure 8: PWM signal are unstable when D=96% and 12% 
 

Moreover, if  the frequency is adjusted from 10 Hz to 200 Hz, the measurement frequency 
of the PWM signal at 200 Hz will  result in more error than at lower frequencies.(Figure 9) In 
addition to that, the range of the duty cycle will  decrease if  the signal frequency is 
increase and close to 200 Hz.(Figure 10) 
 

 
 
Figure 9: Setup frequency VS measured            Figure 10: Duty cycle VS measured 
frequency. frequency. 
 

Relationship between irr adiance and LED�¶s power VS duty cycle. 
 

When the duty cycle increases, the irradiance of the light from high-power LED also 
increases linearly. At the maximum duty cycle (100%), the irradiance is equal to 
928.1W/m2 (Fig.11.). The irradiance of the LED is a linear function of the duty cycle. (The 
solar power meter measures at the distance of 8 cm from the high-power LED.) This 
experiment shows that the power of the high-power LED is a linear function of the duty 
cycle. (Figure 11) The maximum power of the high-power LED is about 33.10W at 928.1 
W/m2 of irradiance. This means that the irradiance per watt is about 28 W/m2. 
 

 
Figure 11: Relationship of measured irradiance, measured power of LED and the duty 

cycle 
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Discussion 
 
Based on the results (Figure 11), when the duty cycle is increased from 0 to 70%, the power 
of the LED also increased linearly with the slope of approximately 1. Moreover, the 
irradiance of the LED was linearly proportional to the duty cycle as well. After increasing 
the duty cycle to more than 70%, the power became a non-linear curve with minimal 
impact on the irradiance. This is because the energy loss at the p-n junction of the LED 
will  be more when the current is high and the thermal resistance of LED and the heat sink is 
increased. At this point when the duty cycle is 70%, the temperature at the high-power LED 
increased to about53.3    (by measurement).  The results  is in accordance with the study 
of Bin-Juine 
Huang et al.[11] They found that the constant current driving a 150 W LED causes an 
illumination decrease of about 12% at the temperature rise of 40  . This showed that if  
we have to control the illuminance of the LED linearly with the duty cycle of PWM, we 
would need to decrease the temperature of the LED while operating. This can be done by 
applying the heat sink with ventilating fan or adding the liquid cooling system or by using 
the thermo- electric cooling device.[18] [19]  Moreover, the high-power LEDs li fetime will  
be extended based on the temperature corrections.[20] [21] 
 
Conclusion 
 
The  method  of  signal  VI simulation  in  LabVIEW  is  confirmed  to  be  a  possible 
alternative method of generating the low-frequency PWM signals. The simulated signal VI 
is adjustable with a more precise duty cycle than the analog hardware. This method was 
easy and appropriate for a friendly user-interface. This idea can be applied for usage in 
controlling the irradiance of the high-power LED. It is also convenient to interface PWM 
signal from the DAQ device to control the power electronics switch of a Buck converter. The 
irradiance of high-power LED is a linearly function of the duty cycle of the PWM signal. 
 
This method offers beneficial controls for a vast number of the high-power LEDs. For 
instance, such beneficial controls include the dimming of solar simulator for solar cell  
testing or for the controlling of the LED system for cultivation. 
The future research the authors have to improve upon is with regards to the linearity of the 
duty cycle and the irradiance flux of the high-power LED. 
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Global Energy Sector at present and in the foreseeable future based on the use of fossil 
fuels, mainly low-grade coal.Be noted that the deterioration of the quality of steam coal is 
widespread, and not only in the CIS countries, but also in the developed capitalist countries. 
To date, the world's thermal power plants (TPP) produce more than 40% of electricity and 
heat. Although the history had ups and downs in the activity of coal, now it remains one of 
the most important fuels for energy, especially electricity (Fig.2).According to statistics from 
2003 [2], coal provides about 24% of the thermal energy and produces about 40% of the 
world's electricity.In the near future it is expected to increase its use. According to the 
forecasts By 2020, the share of coal in the world fuel balance will be more than 50%. Figure 
3 shows the share of primary energy in the past and the future.These studies based on 
availability and forecast growth in demand for energy [6, 7]. Follows from the figure we can 
observe that the share of oil and gas in power generation by 2100 will decline, while the 
proportion of coal will grow. 

1- coal, 2 - liquid fuel (fuel oil, diesel fuel), 3 - gas 4 - nuclear energy, 5 - hydropower, 6 - other 
(solar, wind, geothermal energy, waste, including vegetable origin). 

 
Figure 2 - Distribution of energy for the production of electricity in the world [2] 

 

 
 

Figure 3- Primary energy shares from 1850 to 2100 (reprinted from WCI, 2000b) 
 
A direct burning of low-grade coal with high ash content (40-50%), humidity (30-

40%), sulfur (1-3%) and low-volatile (5-15%) in the existing furnace devices involves 
considerable difficulties of -this deterioration of ignition and fuel burn, increasing the fur 
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underburning and harmful dust and gas emissions (greenhouse gases, ash, nitrogen oxides 
and sulfur). Suffice it to say that the problem of greenhouse gases (carbon dioxide, methane 
and others.) and the consequent general warming has grown now to universal problem of 
global climate change on the ground, flooding large areas of land, desertification and others. 

Combustion of pulverized coal has the greatest environmental impact on the 
environment: toxic and greenhouse gases, particulate matter, waste and water filtration, slag 
disposal fly ash, thermal vents and much more.In addition, the development of the energy 
sector due to the large-scale transformation of the components of the environment, the 
negative effects of which may occur for a long time [3].Coal mines are changing terrain and 
form specific soil and ground conditions dumps, hydroelectric reservoirs cause changes in 
seismicity, flood the valley the most productive ecosystems are changing the landscape 
structure of regions. 

The irreplaceable effective method of theoretical investigation of flows of chemically 
reacting media is numerical simulation. This approach is currently being intensively 
developed in many countries: build a more advanced model, constructed new numerical 
algorithms held a variety of computational experiments.Numerical simulation can be used to 
predict and study the behavior of complex physical systems. In order to give quantitatively 
correct predictions, the simulation should be described as separate processes operating system 
and their interaction.The mathematical theory of turbulence is absent so far.In recent decades, 
some development has been direct simulation of turbulence on large computer systems, 
accurate implementation of which, however, is fraught with difficult to overcome 
computational costs now and in the near future. 

To date, there are developed variety of mathematical models for calculation of turbulent 
flows, turbulent combustion and heat radiation transport.Moreover, there are a lot of created 
powerful computational software packages (FLOREAN, Ansys Fluent and others) that 
implement these mathematical models. Finally, the possibility of parallel computing and fast 
development of high-performance computing systems can effectively perform detailed 
calculations on large grids.The most important issue was reliability of the results of 
calculations and the experimental data. Thus, the focus of this paper is focused on the ability 
of modern packages perform the calculation of turbulent Flames with the required accuracy 
[4]. 

To achieve this objective is invited to consider a model problem - well documented jet 
diffusion flame, for which there is credible and detailed measurements of fundamental 
physical quantities.Comparison with the results of measurements reveals turbulence and 
combustion models, as recommended, and completely unacceptable for this class of problems 
as the computing tool that is used in this work is FLOREAN [4-6].One of the most interesting 
and useful from the point of practical application view are questions of modeling heat and 
mass transfer in the presence of physical and chemical processes in the areas of real 
geometry. These areas are the combustion chamber of various thermal power plants, internal 
combustion engines, etc. 

 
MATHEMATICAL AND PHYSICAL FORMULATION  OF THE PROBLEM  
For simulation of heat and mass transfer in the presence of physical and chemical 

processes we used the fundamental laws of conservation of quantities such as mass, 
momentum, energy.Since heat and mass transfer in the presence of physical and chemical 
transformations is the interaction of turbulent motions and chemical processes, we must take 
into account the conservation of the components of the reaction mixture, turbulence, 
multiphase medium heat due to radiation of heated fluid and chemical reactions. 

To write all equations with the above-mentioned physical and chemical phenomena that 
make up the mathematical model, we consider the complex processes of heat and mass 
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Figure 8 - Temperature at the outlet from the field of the combustion chamber (X = 12 
m) 

 
Since the burner and secondary air holes for disposed on opposite walls and directed 

toward each other at the center of the combustion chamber in the zone of contact currents, as 
mentioned earlier, dissected. Part of the flow goes to the cold zone of the funnel, forming two 
longitudinal vortex at an altitude lower than 10.8 meters, and the part formed by the thrust 
directed towards the exit. Further, as we move out of the combustion chamber and chemical 
processes are weakened (Figure 8), the temperature drops and at the outlet of its average 
value is about 1045 °C for flow 5kg/s (Figure 7a) and 987 °C - for consumption 10 kg/s 
(Figure 8b). 

The foregoing is confirmed by two-dimensional graph of the temperature distribution 
along the height of the combustion chamber for two different mass flow of additional air 
through the hole shown in Figure 9. Analysis of the figure shows that at a height z1 =6.82 
and z2 = 10.8 meters located burners through which served cold aero mixture, the observed 
minimum in the temperature distribution. At the outlet chamber when the air mass flow rate 5 
kg/s temperature higher compared with 10 kg/s feed [19]. 

 

 
 

Figure 9 - The average temperature by the height of the boiler furnace 
The outlet temperature of the combustion chamber confirmed it experimental value (T 

= 1171 °C) obtained directly on the CHP, presented in the paper and numerically. Comparing 
these values, we can conclude: computational experiment conducted to determine the values 
of the temperature in the volume of the combustion chamber, with sufficient accuracy is 
consistent with the measured values of temperature (Figure 9).This gives an indication of the 
reliability of the results and applicability of physical, mathematical and numerical model for 
further study of the thermal and concentration characteristics of the combustion chamber 420 
BKZ Almaty CHP-2. 
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Figure 12 - Graph of the average values of nitrogen dioxide NO2 in height the 
combustion chamber for different values of the mass flow of additional air 

 
At the output (Figure 11) we have mean concentration NO2 = 761mg/Nm3 for 

additional air flow equal to 5 kg/s (Figure 11a), the mean value for the NO2 concentration at 
the outlet section of equal 655 mg/Nm3 to flow-10 kg/s with (Figure 11b), which is quite 
acceptable emission standards for NO2, adopted by the CHP.In the proposed version the coal 
combustion (secondary air flow rate is 10 kg/s) decreased by 14% in comparison with the 
first case.Thus, it can be seen that increasing the supply air flow further reduces the average 
concentration of nitrogen dioxide NO2. 

Figure 12 shows the comparative distribution of average values of NO2 concentrations 
by the height of combustion chamber. Analyzing the picture, you can notice that as you move 
out of the combustion chamber concentration of nitrogen dioxide is reduced.This is primarily 
due to the destruction of nitrogen dioxide NO2 in its interaction with hydrocarbons, carbon, 
oxygen, etc., with a decrease in temperature in the upper layers of the gas mixture and of 
course decrease in these areas, the nitrogen concentration of fuel and oxidizer, which is 
already chemically reacted in the field below burners. 

 
CONCLUSION 
The main characteristics of heat transfer in the combustion chamber,such as the 

temperature T, concentration of carbon oxides (CO), nitrogen dioxide (NO2) experiencing the 
greatest changes in the locations of the burners, which are supplied through the fuel (coal) 
and oxidant (air) [21-22].This can be explained by the fact that of the core of torch location in 
the burner zone which have higher temperatures, with the most intensive chemical reactions 
between the constituent parts of coal and the air with maximum formation of the products of 
these reactions (carbon and nitrogen oxides) and maximum heat release Qchem. 

Such a pattern of behavior characteristics of heat and mass transfer process in the 
combustion chamber during combustion in coal-dust flame it adequately reflects the actual 
process of combustion occurring in the combustion chamber coal-fired thermal power plant. 
The comparison of calculated values of the unknown quantities and the the experimental data 
obtained empirically CHP showed good qualitative agreement. 

The optimal combustion technology of high-energy fuel and the best structural 
parameters of the combustion chamber of the boiler BKZ-420 Almaty thermal power station 
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Abstract 

As the demand on three-dimensional (3D) spatial information has increased in South Korea, 
3D spatial information services have been provided by the Ministry of Land, Infrastructure and 
Transport, Seoul City, Daum Kakao and other local governments and related companies. In the map-
based 3D spatial services, location correction is an important factor that determines the applicability 
of specific task. Since existing building information modeling (BIM) data consists of relative 
coordinate values, it has been difficult to be interlinked with Geography Information Modeling (GIS) 
data which have absolute coordinates. Therefore, this study proposes a location correction method 
for indoor and outdoor 3D spatial information through the construction of BIM/GIS platform-based 
modeling data. To do this, a target of the platform testbed was selected and a process of data 
construction was conducted using three steps to identify a mismatch between the BIM model that 
deals with indoor spatial information and an orthophoto-based textured 3D model for realistic 
visualization thereby designing a location correction algorithm. An algorithm that converts relative 
coordinates into absolute coordinates was implemented to interlink the BIM model data based on 
relative coordinates and texturing data based on absolute coordinates for a single building to 
calculate the absolute location of the building first. Then, a second mapping of texturing data over 
the BIM/GIS platform map was conducted to correct the final location in the 3D model data. 

 

Keywords: Building Information Modeling (BIM), Geography Information System (GIS), 3D 
modeling, Unmanned Aerial Vehicle (UAV), Location correction 

Main Conference Topic: Engineering, IT 
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Introduction 

As the demand for three-dimensional (3D) spatial information has increased in South 
Korea, 3D spatial information services have been provided by the Ministry of Land, 
Infrastructure and Transport, Seoul City, Google, Microsoft and other local governments and 
related companies [1]-[4]. These map-based 3D spatial information services help users to 
have an intuitive understanding through effective 3D visualization and realistic virtual 
experience as if the users were actually in that place.  

Currently, the Korea Institute of Civil engineering and Building Technology (KICT) 
interlinks a Building Information Modeling (BIM) that deals with object-based indoor spatial 
information and a Geographic Information System (GIS) that deals with regional based 
outdoor spatial information to implement a BIM/GIS inter-operable open-type platform [5]. 
In the process, BIM data, which have relative location information, are required to be 
converted into absolute coordinate values of actual locations and mapped with the 
orthophoto-based textured 3D model to complete a series of location correction tasks. The 
location correction is an important factor that determines the applicability to specific tasks 
[6].  

The process of this study is summarized as follows: First, a trend of national and 
international studies on location correction of 3D spatial information data is analyzed to 
derive the main implications of the study. Second, a target is selected to construct the 
BIM/GIS platform-based modeling data and a process of data construction is divided into 
three steps. Third, a linkage method of indoor and outdoor 3D spatial information is 
proposed along with the location correction process in order to resolve the location 
correction issue between the texturing model and BIM model. 

Related work  

Location correction, which was mentioned as one of the main issues during 3D spatial 
information data construction through laser scanning in existing location survey fields, has 
been studied to provide various methods considering data characteristics for the creation 
and utilization of 3D modeling in a number of GIS-related fields in recent years.  In this 
section, trends of national and international studies on location correction of 3D spatial 
information data are investigated.  

Park [7] proposed a method of location correction utilizing a smartphone camera and 
commercial digital maps in urban areas where GPS error occurs considerably. In his study, 
user location and directions were corrected to have location correction required for indoor 
and outdoor augmented reality through location optimization in three places in the 
downtown in Seoul. Reitmayr et al [8] utilized a tour guide application operated in the 
downtown in Vienna to propose an efficient matching algorithm to manage a large-amount 
of 3D geographic model data. Choi et al [9] conducted a study on location correction of 
spatial information with regard to small areas using Ground Control Points (GCPs) for 
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analysis on location correction of Digital Surface Model (DSM) and shooting images during 
aerial photographic survey utilizing u 

Unmanned Aerial Vehicle (UAV). Wagner et al [10] searched feature points to compare 
panorama images and camera images utilizing mobile phones and conducted a study on 
matching with Point of Interest (POI) information based on the search with a descriptor 
form. 

The above studies proposed solutions to ensure location correction of 3D data 
through laser scanning, shooting via smartphones and aerial shooting images mostly. It is 
important to propose a method by analyzing appropriate measures suitable for individual 
characteristics in order to apply a construction method for each environment according to 
utilization objectives and methods of 3D spatial information modeling.  This study proposes 
a correction method to resolve location mismatch occurred during interlink of BIM data and 
3D texturing data during 3D modeling data construction over the BIM/GIS platform, which is 
one of the various 3D modeling construction methods, thereby linking indoor and outdoor 
3D spatial information. 

 

Construction of 3D modeling data based on BIM/GIS platform 

Overview of BIM/GIS data 

The BIM/GIS interoperable platform provides effective visualization services utilizing 
3D modeling data by operating and managing spatial information seamlessly in a single 
platform, which was provided separately into indoor and outdoor data previously, via linking 
BIM and GIS technologies [5].  A scope of this study is data construction for the testbed and 
BIM/GIS modeling data are created with regard to a site in the KICT. 

 

 

Figure 1: Concept of BIM/GIS platform 
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Geographical information was constructed via DSM modeling in Ilsan Headquarters, 
Hwaseong, and Andong centers of the KICT, which were selected as the target region for 
this study, and effective visualization can be ensured through the use of aerial shooting 
orthographic images. This can be a basis to provide various applicable services in facility 
maintenance, response to fire accidents, and energy usage visualization by systematization 
of existing facility maintenance data and linking the data with the current modeling data in 
the future (Fig. 1). 

 

Construction of BIM/GIS modeling database 

The following database  (DB) tasks were performed: construction of satellite/aerial 
images, which were the bases in the platform, an administration border between the target 
and surrounding sites and the verification of names, POI construction, the construction of a 
standard classification system, the construction of basic attribute information, and the 
construction of survey and real images (Fig. 2). Next, BIM modeling was conducted based on 
the arranged data and texture task and exterior modeling were performed for texturing 
according to Level of Detail (LOD). After the basic design task was completed, the main MEP 
modeling and structural modeling inside the facility were conducted. Then, the data 
verification was conducted after converting the data to the final BIM standard format, which 
was Industry Foundation Class (IFC). Finally, the data was converted to the internal service 
format for interoperability inside the BIM/GIS platform through the data conversion 
module, and the data was mounted in the platform. 

The construction of the BIM shape and attribute information modeling based on 
existing building drawings was conducted as follows: For shape information, 3D BIM data 
was modeled based on 2D drawings and existing maintenance data of facilities inside the 
KICT. The modifications of existing buildings due to new construction, extension, removal, or 
remodeling were reflected through actual image shooting. 

 

 

Figure 2: Process of BIM/GIS modeling 

 

Figure 3: Process of building shape texturing 
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UAV shooting and 3D texturing data modeling 

This step is a procedure of texturing of facility exteriors for a more realistic 3D 
visualization than the existing BIM modeling images such as Google Earth and V-World. In 
order to interlink the data surveyed and be shot at the target site via control survey, actual 
image shooting, and UAV shooting with the above BIM/GIS modeling data, shot images 
were edited and distorted images were processed to create a texture map and the final 
texture was mapped (Fig. 3).  

The UAV shooting was conducted as follows: A flight area was set considering the 
control range of wireless reception and the maximum and minimum flight distances of UAV 
inside the target site, and the minimum rotation radius of the UAV and weather conditions 
were checked thereby expanding the flight area for the set up.  After this, a map boundary 
of the target area was calculated as a shooting area and altitudes were verified using a 
digital map in Digital Elevation Model (DEM) to set up the appropriate shooting altitude and 
overlap. Finally, site shooting was conducted considering weather, site conditions, and 
electromagnetic shaded areas. 

After the aforementioned shot data was collected, spatial distribution of shot images 
was verified based on the original shot images, and photos of overlap or unnecessary area 
were removed due to a difference between the map boundary area and the expanded 
analysis area. Geometric correction and partial correction were conducted using GCP after 
the first filtering completion. The areas where a large error occurred were selected and 
corrected partially and GCP were added between the image division boundary and 
correction boundary parts to minimize the effect from other regions. 

 

Results and analysis 

The modeling data constructed through the above process was uploaded into the 
BIM/GIS platform and visualized as shown in Fig. 4. The above 3D data included not only 
outdoor spatial information but also indoor spatial information and object-based shape and 
attribute information thereby visualizing the indoor and outdoor data in contrast with the 
3D data indoor map data in Seoul City and V-World data. Accordingly, facilities inside the 
actual target area were shot to interlink the texturing model and BIM modeling data. Thus, 
realistic 3D data could be constructed and utilized.  
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However, while the absolute coordinates in the BIM/GIS platform map was applied by 
utilizing control points for the 3D texturing data, the relative coordinates were utilized in 
general for BIM data during modeling creation. Thus, it was mandatory to have location 
correction to interlink BIM data with that of the texturing model over the platform. As a 
result, this study proposed a measure of location correction and designed a process to 
construct indoor and outdoor 3D spatial information through the interlink of BIM data and 
3D texturing data. 

 

Connection of 3D indoor-outdoor spatial data 

Location correction process between 3D spatial data 

The location correction process for the indoor and outdoor 3D spatial information is as 
follows: First, IFC files, which are BIM model data, are loaded (Fig. 5). This data is exported 
to IFC after being processed in the Revit architecture. These are created based on relative 
coordinates and their own origin points and arranged arbitrarily near actual building 
locations by users. 

After this, a coordinate conversion algorithm based on IFC data is created thereby 
being converted and mapped to absolute coordinates that are corresponded to actual 
locations as follows (Fig. 6). A process of the IFC data-based coordinate conversion 
algorithm is as follows: Once the IFC file is loaded, the detailed precision and control points 
as well as volume information set in the IFC are verified. Here, longitude, latitude, rotation 
angle, and size information are modified by performing a coordinate correction of origin 
point if the control point needs to be changed. The modified control point information is 

Figure 4: (A) Real building images, (B) Result of BIM/GIS modeling 
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updated through updateHeader in the BIM/GIS data schema structure, and BoundingBox 
and OctreeBox, which are related to detailed precision and 3D model visualization, are 
calculated automatically based on the set coordinate values. Finally, coordinate automatic 
conversion is performed based on the data in the coordinate setup window. 

 

 

Figure 5: BIM(IFC) data load 

 

 

Next, once the DB index information and LOD levels are entered as shown in Fig. 7, 
and the reference position value (relative control point) inside the IFC is entered, the 
absolute coordinate information of the buildings is automatically calculated to be re-
adjusted to the actual location very closely. Finally, a detailed location of the IFC data is 
manually corrected to be accurate using 3D texturing data uploaded based on the survey 
points beforehand. As shown in Fig. 8, the first location-adjusted IFC model is mapped to 
texturing data, which are laid on the actual location, to confirm the final location. 

  

    

 

 

Figure 6: Coordinates translation algorithm 

Figure 7: Absolute coordinate mapping to 
IFC data 

Figure 8: Location correction between BIM/GIS 
data and 3D texturing data 



    AC-EITAI 2017 
Multidisciplinary Academic Conference  

30 

 

Application of location correction algorithm 

Since the IFC data has no coordinate information of absolute longitude and latitude, 
they require absolute coordinate values such as longitude, latitude, and altitude in the GIS-
based viewer or during data inter-operation. In this study, location correction was 
performed through rotation, movement, expansion, and reduction of objects in the 3D 
space of the IFC model based on high-precision (5 cm) aerial images acquired via UAV to 
interlink the IFC and GIS information. Here, the high-precision aerial images acquired 
through UAVs are geographically coded and verified data through at least 50 or more GCP. 
As the IFC has no schema that stores spatial geographic references, manual operation is 
essential when it is interlinked with the absolute coordinate-based GIS. 

 

Table  1: Results of location correction algorithm 

 Before After  
Latitude 0 127.4243 

Longitude 0 38.458222 
Elevation 0 18 
Heading 32 degree 96 degree 

Tilt  0 0 
Roll 0 0 

Scale X 1 1.2 
Scale Y 1 1.2 
Scale Z 1 1.2 

 

The values before and after the location correction using the location correction 
process are as follows: Existing IFC had only direction information since its location 
information was configured based on relative coordinate points. However, an error range in 
actual coordinate values and the sizes of buildings and vector values can be corrected to 
±5cm after applying the location correction algorithm proposed in this study. The error 
range can be improved further if more high-precision aerial images are acquired through the 
UAV the current study. 
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Results and analysis 

When 3D spatial information location correction was conducted using the above 
process, the following two issues were raised: 1) The Z-fighting problem between 3D 
texturing model and BIM model and 2) the location correction method when no survey 
points are available. 

Z-fighting refers to a phenomenon of flicking, broken polygon and random overlap as 
if noise occurs when two polygons (primitive) are visualized in a screen with similar Z-depth 
(Fig. 9). It occurs normally when two or more polygons are overlapped in the same position 
over a 3D space or polygons are too close to each other. Most Z-fighting phenomena can be 
prevented beforehand through the adjustment of near and far distance of the screen 
frustum.  That is, since a weight can be higher with regard to the Z-depth as the camera is 
nearer, a near plane value is rescaled to become far away from the camera to resolve this 
problem.   

 

 

Figure 9: Problem issue about Z-fighting 

 

 

 

However, a visualization area in the 3D client is quite wide in case of the BIM/GIS 
inter-operable platform. Thus, this problem cannot be solved only with near and far plane 
rescaling in order to visualize data from the earth to a narrow area in building indoor. Thus, 
the Z-fighting problem can be solved by making a shape size of 3D texturing modeling larger 
than that of the BIM by about 1 to 2% (Fig. 10).  

The second issue occurs when no survey points are available. Fig. 11 shows a measure 
of absolute location correction for the BIM (IFC) data or 3D texturing model using high-
precision aerial images when no survey points are available.  

 

Figure 10: Re-scaling of 3D model to solve Z-
fighting issue 
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When the absolute location correction of two 3D models cannot be done through 
geographical coding as indoor and outdoor survey points are available, location correction 
can be done using high-precision aerial images (Fig. 12). Here, the longitude value becomes 
larger as it moves to the right and the latitude value becomes larger as it moves to the top 
(north) based on the true north in the 3D screen.  

 

Conclusion 

This study produced and interlinked BIM (IFC) data and orthophoto-based 3D 
texturing data to construct BIM/GIS platform-based 3D modeling data, and proposed a 
location correction method to resolve a location mismatch between two models. An 
algorithm that converts relative coordinates into absolute coordinates was implemented to 
interlink the BIM model data based on relative coordinates and texturing data based on 
absolute coordinates for a single building to calculate an absolute location of the building 
first. Then, a second mapping of texturing data over the BIM/GIS platform map was 
conducted to correct the final location. 

There have been a number of studies on location correction with regard to large 
regions. It is important to implement a construction method suitable for environments 
according to utilization objectives and methods of 3D spatial information modeling by 
analyzing the appropriate measure for each characteristic. For future studies, these 
techniques can be extended to be utilized to interlink underground facilities in the BIM/GIS 
platform, the development of facility maintenance systems through the interlink of indoor 
and outdoor spatial information, and the re-structuring of apartment complex plan. 

 

 

 

Figure 11: Location error occurrence  Figure 12: Location correction to solve the 
error 



http://map.vworld.kr/map/maps.do
https://www.google.com/earth/learn/3dbuildings.html
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Abstract 
The purpose of technological applications in the field of education is to increase the gain ratio 
of students. Although there are a lot of technological applications produced in this field, there 
is still room for improvement. The aim of this study is to improve the achievements of 
students in programming language classes. We developed a mobile system for this purpose. 
Course flow has become more functional with this system. The students test themselves after 
a course. Our proposed system also helps them to prepare for the next course. The lecturer is 
able to broadcasts course materials which must be studied before or after a course. The 
system automatically does roll calls for practices made before and after a course. The lecturer 
manages the course more efficiently and the students pass a more productive educational 
process. With the use of this mobile system, the learning period of students was shortened.  
 
Keywords: Computer Sciences, Mobile Application, Programming Language, Educational 
Software 
 

INTRODUCTION  
Computer programming is a problem-solving procedure that requires the use of various 

skills in order to produce algorithms and codes. An effective and productive educational 
programming process is needed to provide these skills to students. Logical thinking, 
algorithm developing, code writing and analyzing are important competencies that students 
should gain during the teaching process. 

Mobile-learning is considered to be the skills to use mobile technologies in order to 
support teaching and learning (Mehdipour & Zerehkafi, 2013). Students can continue to 
learn, regardless of time and place by using mobile devices (Crescente & Lee, 2011). 
Moreover, it is well known that mobile learning has a lot of advantages. The instructor can 
make instant broadcasts. It is synchronous and spontaneous. Communication between student 
and instructor is away from preventions and it is flexible (Ramnath & Kuriakose, 2015) 
(Naismith et al., 2004).  

In this paper, we propose a mobile system for teaching programming languages. With the 
use of mobile technologies it is expected to make an important contribution to the acquisition 
of necessary skills in the programming area. By means of proposed application, the instructor 
is able to customize different study programs for students in line with their 
underachievement. At the same time, the course instructor will monitor the class quickly 
when it is required. Tests can be done on topics which are found necessary. The learning 
process is constantly monitored and customized according to the received feedbacks. 

The rest of the paper is organized as follows. In Section 2, the existing methods of using 
mobile technologies in teaching programming languages are reviewed. In Section 3, the 
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proposed system is given. In Section 4, the results of the proposed system are discussed. The 
manuscript is concluded by Section 5. 

 
1. LITERATURE REVIEW  

There are a lot of previous work which emphasize the importance of mobile technologies 
in programming language teaching. It was proposed that teaching of computer programming 
can be done on mobile devices (Tillmann et al. 2012a, Tillmann et al. 2012b). It was 
explained that mobile learning supports the processes of teaching and learning (Mehdipour & 
Zerehkafi, 2013). Some important advantages of the use of mobile devices in the process of 
teaching and learning were mentioned (Crescente & Lee, 2011). It is explained that an 
effective training about problem solving, programming and logic can be provided with the 
use of mobile application activities. There are many examples of mobile applications 
developed to be used in teaching and learning process (Burston, 2011, Hsu & Ching, 2013, 
Wu, 2015, Rau et al, 2006). It is suggested that, smartphones motivate comprehension of 
students and allow them to engage with authors (Bromley, 2012). Researchers describe major 
developments and research studies that investigated the use of mobile technologies in higher 
education (Janice et al., 2008). And it is also explained that there is still a need for 
improvement (Hsu, & Ching, 2013).  

 
2. PROPOSED SYSTEM 

Proposed system contains 2 different interfaces for lecturer and students. Lecturer screen 
contains various facilities in order to manage course content and the educational process 
(figure 1). In the student screen; course topics, the latest course materials and statistical data 
can be seen. Instant communication with the lecturer can also be done.  

Users log in to the application using user id and password. User id is their school number 
for students.  

We used Android Studio to form the application. Adobe Photoshop CS6 was used in the 
preparation of visual elements.  

 

 
Fig. 1. Lecturer screen of mobile application. 
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2.1. Lecturer Screen 
Lecturer performs the following actions using this application: 

�x Class Statistics: Statistical information of whole class or a particular student is 
provided in class statistics section. This screen shows the progress of students in 
course subjects. Success rates and positions in class average are also given. The 
number of correct and incorrect answers in the test can be followed. The roll-call 
of students is done automatically by this application. Roll call results of students 
for the courses and tests can be seen by the lecturer (Figure 2). 

�x Add Material: In this section, new lecture notes, samples, videos, and tests about 
the course can be added. Documents are sent by selecting from mobile device 
memory. Videos which must be followed are sent by sharing server links. 
Moreover, scheduled and instant tests are created about a desired topic. 

�x Messages: All previous messaging conversations with students are listed in this 
field. 

�x Send Message: Lecturer can send messages with this button to a particular student 
or to the whole class. 

 

 
Fig. 2. Roll call screen for a course. 

 
2.2.  Student Screen 

Student screen of this mobile application can be seen in Figure 3. The course 
materials were given from simple to complex. In order to ensure the integrity of the course 
flow, relevant issues were given consecutively. Students can benefit from the following 
features on this screen: 
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�x Course Subjects: Students can study the lecture notes on this screen. They can be 
prepared for the course before it begins. This feature also gives them the 
opportunity to repeat the course. Thus, they can correct the deficiencies after the 
course. Course subjects contain regular and ordered lecture notes, samples, training 
videos and assessment tests (Figure 4). 

�x Last Materials: Lecture notes, samples, videos, and tests sent by lecturer can be 
seen in this section. This part will be inactive while there is nothing new. 

�x Statistics: This section presents statistical data about the progress of students on 
subjects.  Their success rates on tests are also given on this screen. 

�x Messages: All previous messaging conversations with lecturer are listed in this 
field. Students can send messages to lecturer in the same screen.  

 

 
Fig. 3. Student screen of mobile application. 
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Fig. 4. Assessment test screen for students. 

 
3. RESULTS 

We have obtained various encouraging results with the use of our proposed system. With 
the use of this mobile application, the students have prepared for the topic before the lesson. 
They did daily repetitions. Deficiencies were determined by solving assessment tests. 
Encountered problems were solved by contacting to the lecturer through this application.  

According to the usage results of this system, it was seen that the students were willing to 
learn more. Unlike the previous form of teaching, course management was maintained with 
more success. Attendance and performance of students were increased. Average grades of 
students for educational years of 2014, 2015 and 2016 are given in Table 1. This system has 
been implemented only for students studied in 2016. 

 
Table 1. Average grades of students for years. 

 �$�Y�H�U�D�J�H���*�U�D�G�H�V���R�I���6�W�X�G�H�Q�W�V���« 
Educational 

Years 
�«�,�Q���0�L�G-term 

Exams 
�«�,�Q���I�L�Q�D�O��

exams 
2014 59,34 58,68 
2015 60,70 57,02 
2016 69,85 68,15 

 
We applied this system to a class of 35 students. Table 2 shows the number of students not 

attending to the course. It can be seen that attendance of students to the courses is increased. 
 
 
 
 
 
 

  





http://link.springer.com/referencework/10.1007/978-3-642-41981-2
http://link.springer.com/referencework/10.1007/978-3-642-41981-2
http://www.sciencedirect.com/science/journal/03601315
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LITERATURE REVIEW  
Recently, there have been unconventional changes in teaching practices in education 

(Sheard et al, 2003). The use of web-based systems in education has resulted in fundamental 
changes in teaching and learning. 

There are a number of studies in this field which are mainly intended to enhance student-
centered learning in higher education (Lea et al., 2003) (Hwang et al, 2004). There are a lot 
of work that revealed the need to improve communication between teacher and students in 
order to increase the academic achievement of the students (Roorda et al., 2011) (Sheard et 
al, 2003). Several researchers emphasize the association between teacher-student relationship 
and social functioning of students (Ladd et al., 1999) (Skinner et al, 2009).  

Some researches were focused on revealing important and exciting information in order to 
support educational process. There are some studies which apply data mining researches in 
order to improve learning (Romero & Ventura, 2007) (Tang, & McCalla, 2002) (Tang et  al, 
2000). Some of these researches used web-based educational systems (Romero & Ventura, 
2007) (Muehlenbrock, 2005).  

 
METHODOLOGY  

The aim of this paper is to use data mining techniques to increase performance of students 
in courses. Analyses were made with the features of student portfolio information discovered 
from the web-based system. Data mining techniques were used to get meaningful results. 
Obtained results helped us to foresee possible success rate of new students' educational 
period.  

We used C# interface of Visual Studio to write the codes. Graphic elements were designed 
with Adobe Photoshop CS5. Data mining tools of SPSS were used to make analyses. 
Proposed system 

We have developed a web-based system to collect detailed information about students. 
These information mainly contains data about demography, sociality, educational situation, 
health status, capabilities, hobbies and work experience of students.  

Users log in to the application using user id and password. User id is their school number 
for the students. Passwords are given by their own consultant. 

In the design process, relevant areas were grouped together in order to form a user-friendly 
interface. A screenshot of the system which students use to input their information can be 
seen in figure 1. 

Consultant has got an interface where all the processes needed can be done (figure 2). The 
following processes are available for consultants: 

�x Give Password: Generates complex passwords for students. 
�x Student List: Displays standard student list with all recorded properties of them. 

Educational data are listed first. 
�x Income Status: Displays student list according to their income state and parents life 

situation. More destitute is shown first. 
�x Statistics: It gives a very detailed statistics about students. A sample screen of 

statistics is given in figure 3. 
�x Blood Group: It generates contact lists of students to access to a needed group in 

an emergency case. 
 

�x Change Password: Consultant can change own password here. Administrator can 
manage passwords of all users. 

�x Delete Record: It deletes the record of a student in cases of graduation, dropout, 
etc. It also moves this record to graduation or drop-out database. 
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Fig. 1. Data entry screen of students. 
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Fig. 2. A screenshot of consultants interface. 

 
"Student List" and "Income Status" include interfaces in which the consultant can 

communicate with the students when needed.  
Data Mining Analysis 

Data mining techniques were used in order to manage educational period effectively and 
measure student performance in vocational high school (Buldu, & Üçgün, 2010). In this way, 
level of achievement of students can be increased by motivating them. 
DataSets 

Dataset is structured in different tables according to their characteristics. List of tables and 
number of data fields in the database are shown in table 1. In total, there are 7 data tables and 
92 data fields. All tables have been related with each other through student_id field which is 
student number.  

The system only works within the school domain, and is not open to the Internet. 
Information of students can only be seen by own consultant.  

Tablo 1. Data tables and number of data fields. 
Data table Number of fields 

ID_info 18 
family&income 24 
health_status 7 

courses 14 
pre_education 12 

interests 9 
teamwork_results 8  
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Abstract 
There is electrospinning method to one of the effective methods of making the nanofiber. The 
purpose of this study is the possibility of control of the drug release time of gelatin nanofibers 
that incorporate a cross-linked structure. The longer the thermal cross-linking time, the rate of 
drug release was slow. Drug release properties were found to be evaluated by the ICP-MS.  
We were able to simulate the release from the gelatin nanofiber. 
 
Keywords: nanofiber, electrospinning, gelatin, anti-cancer agent  
Main Conference Topic: Polymer Science, Fiber and Biomaterial  
 
Introduction  

Medical application gelatin is extracted from pigs and cattle and fish collagen. The 
gelatin is one of a very high affinity for human biocompatible material. For long life time of 
drug release, thermal dehydration crosslinking in a vacuum is crosslinked by a condensation 
reaction of an amino group and a carboxyl group at high temperatures. For the drug release, 
nanofiber is a better structure to control the release speed.  

There is electrospinning method to one of the effective methods of making the nanofiber. 
This is a spinning method in which anyone can easily polymer can be in the nanofiber.  There 
are two type devices of electrospinning technics; one is the spinning of the nozzle type for the 
lab. Nozzle was made using the tip of a flat cut medical needle. Spinning direction is 
controlled by placing the electrode plates above and below the nozzle.  

Another electrospinning is a coil type for industrial use. It is most important to 
investigate the relationship between the elapsed time and the drug release amount. Previously 
we quantified using liquid chromatography.  

However, we tried to quantification by ICP-MS as a more simple approach at this 
time of this presentation. The purpose of this study is the possibility of control of the drug 
release time of gelatin nanofibers that incorporate a cross-linked structure. ICP-MS are 
possible in ppb level or less quantitative; also ICP-MS measurements are characterized by 
repetition of error is small.  

Another objective is the establishment of quantification technology of drug release 
amount by ICP-MS. 

 
Experimental  

Gelatin used in the experiment are those derived from bone of cattle  G�é 2987P(cow) 
Mw = 100,000 ( supplied from Nitta Gelatin Co. Ld.). Mode drug was using the vitamin 
VitaminB12 (Cyanocobalamin, Mw = 1,355.3) and carboplatin (Mw = 371.26).           

mailto:yoshihiro_yamashita1958@goo.jp
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Solvent either is Trifluoroethanol (TFA). We tried two types of cross-linking by thermal 
cross-linking and cross-linking agent to the gelatin. Curing agent of room temperature type is 

VS-B�ä K-FJG, Mw =324.33�å supplied from Fujifilm Fine Chemicals Co. Ltd (Fig.1).  
Cross-linking agent is a that Fujifilm has developed for gelatin.  
Figure.1 Curing agent VS-B �ä K-FJG�å  Fujifilm Fine Chemicals Co., Ltd.  

 
Electrospinning device used was trade name NEU made Kato-Tech Co. Ltd. Figure 2 

describes the method of measuring the drug release amount. After immersion in the nanofiber 
is physiological saline solution containing the drug, and then regularly collected saline at a 
filter with a syringe. ICP-MS has cobalt in vitamin B12 at a level of ppb also it is possible to 
detect the platinum in carboplatin. ICP-MS is Parkinson Nell Marr ELAN DRC-e 
(10534254)�ê  

 

 
Figure 2 Method of measuring the drug release amount 

 
Result and Discussion 

Fig.3 are SEM image of showing visually the relationship between the solution 
concentration and the fiber diameter of gelation nanofibers More the concentration of the 
solution increases, the fiber diameter became thicker. This result is similar to other polymers. 
Average fiber diameter is 5wt%; 720nm, 6wt%:835nm 7wt%:891nm, 8wt% 1760 nm. 

 

 
Figure 3  SEM images of   gelatin nanofiber. (5 ~10 wt %) 
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Figure 5 Drug release curves (Vitamin B12).  Degradation gelation 5 wt% with VB12  
and VS-B curing agent). 
 

 
Figure 6 Drug release curves. (carboplatin).  5 wt%�ç Anti-cancer agent. 
 



    AC-EITAI 2017 
Multidisciplinary Academic Conference  

53 

 
Figure 7 Drug release rate of the anti-cancer agent.  

 
 

Conclusion 
As the gelatin concentration increases, the fiber diameter is increased. Fiber diameter 

is constant without depending on the heat treatment time. Suggests that to control the fiber 
diameter by thermal cross-linking is not possible. But fiber diameter is reduced with the 
addition of chemical cross-linking agent. 

The longer the thermal cross-linking time, the rate of drug release was slow. Thermal 
cross-linking was slow the rate of degradation. It has been added a cross-linking agent was 
found to be released over a long period of time. When the thermal crosslinking sites are too 
large, vitamins would be encapsulated in the mesh of the gelatin. The release rate was found 
to be different when changing the drug. Mutual relationship of the gelatin is considered as a 
cause. Suggesting that can control the drug release behavior by the heat treatment time and 
additives Drug release properties were found to be evaluated by the ICP-MS.  We were able 
to simulate the release from the gelatin nanofiber. 
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Abstract 
The detection scheme of the receiver is very important for achieving high data rate using 
multiple antennas. Many detection schemes for multiple input multiple output with 
orthogonal frequency division multiplexing (MIMO-OFDM) detector have been developed to 
have high performance and low complexity. Among detection algorithms, the breadth-first 
tree searching (BFTS) detection scheme such as QR decomposition with M algorithm (QRD-
M) has near-ML performance but the complexity is too high. To satisfy detection 
performance and complexity, the combined with K-best BFTS and LR aided successive 
interference cancellation (SIC) detection scheme is proposed in this paper. The proposed 
detection scheme uses the channel condition to control adaptively performance and 
complexity. Simulation results show that the proposed scheme has good error performance 
with low complexity. 
 
Keywords: MIMO, Channel Condition, BFTS, Lattice Reduction  
Main Conference Topic: Communication Technology, Digital Signal Processing 
 
Introduction  

Multiple input multiple output with orthogonal frequency division multiplexing 
(MIMO-OFDM) system is used in many parts of the wireless communication systems [1]. 
The transmitters in MIMO-OFDM systems transmit simultaneously data streams and each 
antenna of the receiver receives transmitted data streams at same time.  The detection scheme 
of the receiver is very important for achieving high data rate using multiple antennas. Many 
detection schemes for MIMO-OFDM detector have been developed to have high 
performance and low complexity. In many detection schemes, the maximum likelihood (ML) 
detection scheme is optimal detection scheme but its complexity is exponentially increased 
by the number of transmit antenna and increasing modulation order. The breadth-first tree 
searching (BFTS) detection scheme such as QR decomposition with M algorithm (QRD-M) 
has near-ML performance [2]. However, the detection scheme is also increased exponentially 
by the number of transmit antennas, the number of candidates of the symbol combination and 
modulation order. The linear detection scheme and lattice reduction (LR) aided detection 
scheme have very low complexity but its performance is unsatisfactory. 

 
To satisfy detection performance and complexity, the combined with K-best BFTS and 

LR aided successive interference cancellation (SIC) detection scheme is proposed in this 
paper. The proposed detection scheme uses the channel condition to control adaptively 
performance and complexity. The threshold is calculated by the channel condition number. 
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The K-best BFTS detection scheme part and LR aided SIC detection scheme part are divided 
by the threshold. 

From the simulation results, the proposed detection scheme has high performance with 
low complexity. 
 
System Model 

  
Figure 1: The MIMO-OFDM system model 

 
The MIMO-OFDM system with  transmit and  receive antennas is considered in 

this paper. At the transmitter, the data is divided into  sub-streams by serial to parallel and 
each sub-stream is changed into the constellation of quadrature amplitude modulation (QAM) 
symbol. The inverse fast Fourier transform (IFFT) changes the QAM symbols into the time-
domain symbols and the cyclic prefix (CP) is added to the time-domain symbols. Each 
transmit symbol pass through a Rayleigh flat fading channel.  

 
At the receiver, each receive antenna receives all time-domain symbols and the CP is 

removed. After CP is removed, the fast Fourier transform (FFT) changes received symbols 
into the frequency-domain symbols. The received symbols are denoted as follows,  
 
 (1) 
where is the  received symbol vector,  is the  Rayleigh 

fading channel matrix,  is the  transmit symbol vector and 

 is the  additive white Gaussian noise (AWGN) vector and  is 
transpose operator. The Figure 1 shows the considered MIMO-OFDM system model. 
 
Conventional Signal Detection Schemes 

This section explains the conventional signal detection schemes which are K-best BFTS 
detection scheme and LR aided linear detection scheme.  

 
The conventional K-best BFTS detection scheme starts from QR decomposition (QRD). 

The  is decomposed as follows, 
  (2) 
where  is  unitary matrix and is  upper triangle matrix. By multiplying 

with , the received symbol vector is rewritten as follows, 
                                       (3) 
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where  is noise vector which has the same statistical noise properties with  and  is 
Hermitian operator. At the first layer, the nodes are extended to M child nodes where M is the 
number of symbols of QAM.  The conventional K-best BFTS detection scheme starts 
calculation for the accumulated Euclidean distance (ED) between   and reference symbol 
as follows, 

 ,                                                    (4) 

where   is the M-QAM reference symbol and   is ED between    
and reference symbol. The K child nodes which have small ED are selected to candidate 
paths ( ). At the second layer, the K nodes are extended to M child nodes and the 
conventional K-best BFTS detection scheme calculates accumulated ED and only K survivor 
paths which have the small accumulated ED are retained. The same operation performs until 
the last layer. At the last layer, only one survivor path which has the smallest accumulated 
ED is selected to estimated symbols. Figure 2 shows example of the K-best BFTS detection 
scheme. The bold lines are survivor paths at each layer and solid lines are unselected paths. 
At each layer, 4 paths are selected to survivor paths and at the last layer, only one path is 
selected to estimated symbols. The conventional K-best BFTS detection scheme achieves 
near-ML performance. But, the complexity of the K-best BFTS detection scheme is increased 
exponentially due to increase of the number of antennas, modulation set and the number of K. 

 

 
Figure 2: The K-best BFTS detection scheme with QPSK in  MIMO-OFDM 

 
The complex Lenstra-Lenstra-Lovász (CLLL) algorithm is to transform a given basis 

 into a new basis  [3][4] . Usually, because  is much better conditioned than , less 
noise enhancement is caused for SIC detection.  

 
The CLLL algorithm is performed and received symbol vector can be rewritten as 

follows, 
                                            (5) 

where is unimodular matrix and contains only integer entries,  is the channel with 
same lattice and has better conditioned than  and is the constellation in the z-domain. 
The influence of the is small because the  is orthogonal. 
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performance of the proposed detection scheme has good performance. The performance of 
the proposed detection scheme is about 1dB ~ 3dB better than the K-best BFTS detection 
scheme with K=7 and is about only 0.4 dB away from the K-best BFTS detection scheme 
with K=16 but the complexity is very low than the conventional detection schemes. 

 

 
Figure 2: The BER performance of the detection schemes 

 
Table 2: The complexity of the detection schemes 

Detection Schemes Complexity 

K-best BFTS 
Detection Scheme 

K=7 3904 
K=10 6976 
K=16 13120 

Proposed Detection 
Scheme K=11 4118 

LR-aided SIC 
Detection Scheme K=1 1526 

 
The complexity of the proposed detection scheme and the conventional detection 

schemes are shown in Table 2. The multiplication calculation is considered to the complexity. 
The complexity of LR-aided SIC detection scheme has very low complexity but the BER 
performance is too low compared to the other detection schemes. The proposed detection 
scheme has low complexity against the conventional K-best BFTS detection schemes. 
 
Conclusion 

In this paper, the efficient and adapted signal detection scheme based on the channel 
condition number is proposed. The proposed detection scheme has good BER performance 
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with very low complexity. The proposed detection algorithm can be used adaptably in 
MIMO-OFDM system requiring low complexity. 
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Abstract 
This paper presents a full-duplex (FD) multiple-input multiple-output (MIMO) relaying 
system based on adaptive interference cancellation scheme. The proposed interference 
cancellation scheme successively cancels the interference from transmitting antennas of 
source and self-interference from transmitting antennas of relay by unit of inter-stream. The 
order of partial cancellation is determined in according to the channel condition. The 
performance of successive partial interference cancellation scheme is evaluated and is 
compared by simulations. The results confirm that the system with the proposed scheme can 
achieve a significant performance gain compared with the conventional FD and half-duplex 
(HD) systems. 
 
Keywords: Full-duplex, MIMO relaying, self-interference, channel condition 
Main Conference Topic: Signal Processing 
 
Introduction  

The demand of ever increasing high throughput and reliability for wireless services has 
required techniques that efficiently exploit limited radio resources. MIMO has been adopted 
as a key technique for achieving high spectral efficiency in many wireless communication 
standards such as long-term evolution (LTE) and wireless fidelity (WiFi). Also, cooperative 
relaying communication is an effective method to provide more extensive coverage, high 
throughput and reliability. The relaying communication is classified into FD and HD mode. 
Although FD mode can achieve maximum double throughput that can be achieved in HD 
mode, there is the implementation challenge for the self-interference [1]. Therefore, HD 
mode is mainly considered than FD mode for the system model of the papers based on 
cooperative relaying [2, 3]. This paper concentrates on the combination of MIMO and 
relaying technique with FD mode and presents interference cancellation scheme for achieving 
high spectral efficiency. The proposed scheme successively and partially cancels the self-
interference and the MIMO interference by the source node. 
 
Successive Partial Interference Cancellation 

As shown in Fig. 1, this paper considers FD-MIMO relaying consisting of source (S), 
relay (R) and destination (D). Because the purpose of this paper is to minimize the generated 
interference in the relay, the received signal at the relay is only considered. The received 
signal is represented as follows: 
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(1) 

where  is the MIMO channel between source and relay,  is the MIMO channel 
between transmitting antennas and receiving antennas of relay, and is the channel 
between the j-th transmitting antenna of transmitter and the i-th receiving antenna of receiver. 

 and  are the MIMO signals from source and relay, respectively.  is the transmitting 
signal from the j-th transmitting antenna and N is the additive white Gaussian noise 
(AWGN).  is the number of transmitting antennas of source,  and  are the 
number of transmitting and receiving antennas of relay, respectively. In this paper, 

is considered.  
 

 

 
Figure 1: Full-duplex MIMO relaying system model 

 

In order to compensate the interference, the channel estimation should be preceded. The 
non-ideal channel estimation is defined as follows: 

 
                                                                                                        (2) 

                                                                                                       (3) 

where is the estimated channel and  is the estimation error. Also, the relative 
estimation error is defined as follows: 

 

                                                                                                    

(4) 

 and  mean the relative estimation error of  and , respectively. 
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Singular value decomposition (SVD) for the estimated is executed as follows: 

                                                                                                                

(5) 

where and  are orthonormal matrixs satisfied with  and , respectively. 
Also,  is diagonal matrix with the singular values. Decomposition for the cancellation of 
self-interference is executed as follows: 
 

                                                                                            

(6) 

where and are receive and transmit filter based on SVD decomposition, respectively 
[4]. 
 

As the cancellation scheme of the vertical Bell laboratories layered space time (V-
BLAST), QR-decomposition for the estimated is executed as follows: 
 

                                                                                                                     

(7) 

where  is an orthonormal matrix satisfied with  and  is an upper triangular 
matrix [5]. Decomposition for the cancellation of MIMO interference is executed as follows: 

 

                                                                         

(8) 

where  is the component by the non-ideal channel estimation. 
 

In order to simultaneously minimize the interferences by the MIMO and self-
interference channel, the partial cancellation is successively executed. The m-th partial 
cancellation order is determined as follows: 

 

                                                                         

(9) 

where  means the result from cyclic rotated from the k-th row to the m-th row and  
means the k-th row of matrix. Because the relay can know transmitting signal , if the ideal 
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cancellation based on the estimated channel, the performance of the cancellation is dominated 
by the estimation accuracy. However, the simulation results using measured data show that 
the proposed adaptive interference cancellation scheme can provide very significant 
throughput improvement for FD-MIMO system. 
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Abstract 
This paper proposes an improved multi-hop wireless communication systems. The multi-hop 
wireless communication systems provide the extended range of wireless communication 
system. The relay selection scheme greatly affects the performance of the multi-hop systems. 
Therefore, the relay selection scheme is important to improve the performance of the wireless 
communication systems. The proposed scheme selects the relay according to the channel 
condition. Thus, the proposed scheme can provide the suitable relay selection. In multi-hop 
systems, performance degradation is caused by an increase in the number of hops. The 
proposed scheme uses the cooperative communication system in order to prevent the 
performance degradation. The simulation results show that the performance of proposed 
scheme has better than conventional scheme. 
 
Keywords: Cooperative communication, Multi-hop, Relay selection 
Main Conference Topic: Communication Technology, Digital Signal Processing 
 
 
Introduction  

Recently, the wireless communication systems require the high reliability and data rate 
in order to provide high quality service. The multiple input multiple output (MIMO) system 
can solve these requirements. The MIMO system uses the multiple antennas of the transmitter 
and receiver. In the MIMO system, there are two types of gain. The multiplexing gain can 
provide a high data rate by using the multiple antennas. The multiplexing gain can be 
obtained by simultaneously transmitting different signals from the multiple antennas. On the 
other hand, the diversity gain can provide a high reliability. The diversity gain can be 
obtained by simultaneously transmitting same signals from the multiple antennas. As a result, 
the MIMO system can improve the performance of the wireless communication system. 
Additionally, the MIMO system does not require additional bandwidth. So, the MIMO 
system has been widely used in the wireless communication systems. Because the user 
equipment (UE) is limited in the size and cost, the additional antenna installation for the 
MIMO system is difficult [1]. 

 
The cooperative communication system can solve the problem of the MIMO system. In 

the cooperative communication system, the UE can be used like a relay. The cooperative 
communication system composes the virtual MIMO system by using another UE. As a result, 
the cooperative communication system does not require additional antenna installation. In the 
cooperative communication system, there are amplify and forward (AF) and decode and 
forward (DF) method. The AF method amplifies and retransmits the received signal. The DF 
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method decodes and retransmits the received signal. Additionally, the cooperative 
communication can extend the coverage of the wireless communication system by using 
other user mobile devices as the relays [2]. 

 
The relay selection scheme is important in the multi-hop wireless communication 

system. If the channel condition of the relay is poor, the performance of the system is 
decreased. If the channel condition of the relay is excellent, the performance of the system is 
improved. So, the relay selection scheme should consider the channel condition. The best 
harmonic mean (BHM) relay selection scheme is known as optimal scheme for relay 
selection. The BHM scheme needs the channel state information (CSI) and calculates the 
harmonic mean of channel responses. And then the relay that has the largest harmonic mean 
is selected. The threshold based relay selection scheme is known as the suboptimal scheme. 
The threshold based relay selection scheme usually uses the signal-to-noise (SNR) [3][4].  

 
This paper is organized as follows. The system model section shows the system model 

of the proposed scheme. In the proposed scheme section, the proposed scheme is explained in 
detail. The simulation results show the performance comparison between the conventional 
and proposed scheme. The conclusion section is final. 
 
System Model 

This section describes the system model. Figure 1 shows the system model of the 
proposed scheme. The proposed scheme is based on the orthogonal frequency division 
multiplexing (OFDM). The system model consists of the base station (BS), the two 
candidates and the destination. In the system model, all UEs can perform the function of the 
relay. The BS selects the relay by using the proposed relay selection scheme. The relays use 
the DF method for the cooperative communication. The proposed scheme assumes that there 
is no a direct path between the BS and the destination. 

 

 
Figure 1: The system model of the proposed scheme 

 
In the Figure 1,  means the channel between the BS and the -th relay and the  

means the index of candidates. The first candidates are relay candidates near the BS. The 
proposed scheme can extend the wireless communication range by using the cooperative 
communication. The CSIs are obtained through the channel estimation and the channel 
estimation is assumed perfect. The channels are 7-path Rayleigh channel and independent. 
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Proposed Scheme 

In this section, the proposed scheme is described in detail. The proposed scheme uses a 
mixture of the BHM scheme and the threshold based relay selection scheme. The threshold 
based relay selection scheme use the SNR of the received signal as threshold. Additionally, 
the proposed scheme uses the cooperative communication in order to prevent performance 
degradation caused by an increase in the number of hops. And then, the cooperative 
communication system uses the DF method. In the proposed scheme, there is no the direct 
path between the BS and the destination. Therefore, The BS uses the relays in order to 
transmit the signal to the destination. 

 
In the proposed scheme, the relays are selected through the two step. In the first step, 

the BHM scheme is used to select the new candidates that have the better than threshold. The 
threshold is as follows, 

 

.                                  (1) 

 
The  is the number of the relay candidates. In the second step, the threshold based relay 
selection scheme is used to select the relays. The selected relays have the better than the 
second threshold. The second threshold is as follows, 

 

.                                    (2) 

 
Because the proposed scheme considers the harmonic value and the SNR of the received 
signal, the proposed scheme can select the suitable relays.  

 
In the multi-hop wireless communication, performance degradation is caused by an 

increase in the number of hops. This performance degradation can solve by using the 
cooperative communication. In the proposed scheme, the BS transmits the same signal to 
relay 1 and relay 2. In the relay 1 and relay 2, the received signals are as follows, 

 
,                                              (3) 

 
where  means the relay index and  means the additive white Gaussian noise (AWGN). 
The relay 1 and relay 2 retransmit the signal to the relay 3 and relay 4 by using the DF 
method. In the relay 3 and relay 4, the received signals are as follows, 
 

          ,                                         (4) 

             ,                                         (5) 
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where Equation (4) and (5),  and  mean the combining factor. The combining factors 
help the destination obtain the improved SNR of the received signal. The  and  are as 
follows, 
 

      ,                                                 (6) 

 
where notation (*) means conjugate calculation and the  means the power of the AWGN. 
The relay 3 and relay 4 retransmit the signal to the destination by using the DF method. In the 
destination, the received signal is as follows, 
 

.                                 (7) 
 
The proposed scheme can prevent the performance degradation by using the combining factor 
of the DF method. Thus, the proposed scheme can provide the improved multi-hop wireless 
communication. 

 
Simulation Results 

In this section, the parameters and results for the simulation are explained. The 
simulations are performed by MATLAB program. The simulation is based on the OFDM 
system. Table 1 shows the parameters for the simulation. The channels are assumed to be 
constant during one-time slot. The quadrature phase shift keying (QPSK) is used for the 
comparison between the proposed and conventional scheme in the low modulation type. The 
quadrature amplitude modulation (QAM) is used for the comparison between the proposed 
and conventional scheme in the high modulation type. 

 
Table 1: Parameters for the simulation 

Type Value 

Modulation type QPSK, 16-QAM 

Range of SNR (dB) -10~14 (QPSK) 
0~30 (16-QAM) 

FFT size 256 
Cyclic prefix (FFT size)/4 
Channel code Convolutional code 

Code rate 1/2 
The number of the relay candidates 20 

 
In this section, the proposed scheme is compared with the two conventional schemes. 

The first conventional scheme uses the BHM scheme but does not use the DF method. Thus, 
the first conventional scheme cannnot prevent the performance degradation caused by an 
increase in the number of hops. The second conventional scheme uses the DF method and 
random relay selection scheme. The random relay selection scheme selects any one of the 
relay candidates. Thus, the second conventional scheme cannot provide the suitable relay 
according to the channel state. Figure 2 and 3 show the BER performance of the proposed 
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and conventional schemes. The simulation results show that the proposed scheme has better 
performance than the performance of the conventional schemes. 

 
Figure 2: BER performance of the proposed and conventional schemes (QPSK) 

 

 
Figure 3: BER performance of the proposed and conventional schemes (16-QAM) 
 

Conclusion 
This paper proposes the improved multi-hop wireless communication scheme. The 

multi-hop wireless communication system helps the wireless communication system expand 
the range of communication. However, the multi-hop wireless communication systems have 
the performance degradation caused by an increase in the number of hops. The proposed 
scheme can prevent this problem by using the DF method. Additionally, the proposed scheme 
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can select the suitable relays according to the channel state. Thus, the proposed scheme can 
be usefully used in the multi-hop wireless communication systems. 
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Abstract 
This paper proposes an efficient signal transmission scheme in multiple input multiple 
output-orthogonal frequency division multiplexing (MIMO-OFDM) systems for high error 
performance and low complexity. Unlike the conventional spatial multiplexing, the proposed 
transmission scheme uses spatial diversity additionally. In the proposed scheme, the used 
spatial diversity scheme is cyclic delay diversity (CDD) which has great error performance 
when the channel coding is used. To minimize the loss of the throughput of the proposed 
scheme compared to the conventional spatial multiplexing scheme, the CDD is used when the 
estimated channel response has poor quality. Also, many receive antennas are not required 
due to composite channel of the CDD and it can be useful specially in MIMO downlink 
channel. 
 
Keywords: MIMO-OFDM, Hybrid transmission, CDD, LR-aided ZF 
Main Conference Topic: Communication Technology, Digital Signal Processing 
 
Introduction  

Multiple input multiple output-orthogonal frequency division multiplexing (MIMO-
OFDM) system is one of the popular wireless communication systems. The MIMO-OFDM 
system can increase channel capacity without wide bandwidth and high transmit power 
compared to single input single output-orthogonal frequency division multiplexing (SISO-
OFDM) system [1]. However, many advantages of the MIMO-OFDM system is based on 
signal detection scheme which has high complexity at the receiver. Also, the error 
performance is very low relative to high complexity at the receiver. For higher error 
performance, several detection algorithms were proposed. However, these algorithms are 
hard to use in the real-time systems due to very high complexity and cannot be used in huge 
MIMO-OFDM systems which have many antennas and use high order modulation. Thus, this 
paper proposes efficient transmission scheme for high error performance and low complexity. 
Unlike many spatial multiplexing schemes, the proposed scheme uses spatial diversity 
scheme additionally. The popular spatial diversity schemes in recent wireless communication 
systems are cyclic delay diversity (CDD) [2]-[3] and space-time block code (STBC) which is 
called as Alamouti code [4]. In this paper, the used spatial diversity scheme is the CDD 
because the transmission structure of the STBC uses both space and time block for 
orthogonal structures and it requires many time slots. However, the transmission structure of 
the CDD is very simple and it can minimize the loss of the data rate of the proposed scheme 
compared to the STBC. Additionally, to minimize the loss of the data rate compared to the 
conventional spatial multiplexing scheme, antennas which use the CDD are selected by 
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estimating channel response. The transmit antennas which correspond to poor channel quality 
use the CDD. On the contrary, the transmit antennas which correspond to great channel 
quality use the conventional spatial multiplexing scheme. Also, the receiver uses lattice-
reduction aided zero forcing (LR-aided ZF) for high error performance relative to low 
complexity [5]. 
 
 
System Model 

In this paper, the MIMO-OFDM system model which has  transmit antenna and  

receive antenna is considered. The MIMO receive vector  where  
is transpose operator without an index of subcarrier is as follows, 
 
  (1) 

where  denotes complex Rayleigh flat channel,  denotes MIMO 

transmit vector and  denotes zero mean complex additive white 
Gaussian noise (AWGN). 
The channel matrix  is assumed to be rich scattering environment and is as follows, 
 

  (2) 

 
where , i.e. ,  is transfer function from the -th transmit 
antenna to the -th receive antenna. Figure 1 shows overall MIMO-OFDM system model. 
 

 

Figure 1: The MIMO-OFDM system model 
 
 
CDD 

The CDD is one of the simple spatial diversity schemes because the transmit signals are 
simply cyclic delayed version for the original signal. The cyclic delay at each transmit 
antenna is different each other and it can increase the frequency selectivity of the channel. So, 
the error performance of the CDD is improved when the channel coding is applied because 
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the error is distributed at the receiver like interleaving. The MIMO received vector 

 is follows, 

  (3) 

 
where is  cyclic delayed transmit symbol. 
In Equation (3), due to the property of the fast Fourier transform (FFT), the relation between 
the different transmit symbols is as follows, 
 

  (4) 

 
where  denotes FFT size. 
By using Equation (4), Equation (3) can be rewritten as follows, 
 

  (5) 

 

where , i.e.  is transfer function of composite channel 

reponse and is non-cyclic delayed original symbol. 
The transmit symbols are estimated by applying the receive diversity scheme in Equation (5). 
 
 
Proposed Scheme 

The proposed scheme uses the CDD when the estimated channel response has poor 
quality to use the channel environments efficiently. The used channel estimation scheme is 
least-square (LS) due to simple structures. After the channel estimation, it is assumed that 

 transmit antennas use the spatial multiplexing and  transmit 
antennas use the CDD. For easy explanation, it is also assumed that the spatial multiplexing  
is used from the first transmit antenna to the -th transmit antenna and the CDD is used 
from the -th transmit antenna to the -th transmit antenna. Then, the MIMO 
transmit vector is as follows, 
 
  (6) 

 
where  and  
are transmit vector for the spatial multiplexing and CDD. 
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From Equation (6), the MIMO received vector  is as follows, 

  (7) 

 
By using Equation (4), the  can be rewritten as follows, 
 

  (8) 

 
where  is non-cyclic delayed original symbol. 
From Equation (8), the hybrid transmission scheme does not require many receive antennas 
due to the composite channel property and it can be useful specially in MIMO downlink 
channel. 
For signal detection in equation (8), the LR-aided ZF based on complex Lenstra-Lenstra-
Lavasz (CLLL) algorithm is used for high error performance with low complexity. The 
general ZF detector may cause noise enhancements when the inverse matrix is multiplied by 
the received symbol. The LR-aided ZF can reduce these noise enhancements by 
approximating the channel matrix to the orthogonal matrix. By using equation (8), the  can 
be rewritten as follows, 
 
  (9) 
 
where  is unimodular matrix for approximating the channel matrix to the orthogonal 
matrix,  and  are new channel matrix and transmit symbols vector. 
To remove the inter antenna interference (IAI),  is multiplied by the  as follows, 
 
  (10) 
 
where  is new noise vector. 
 
Finally, the equalized symbols in Equation (10) go through quantizer and  is multiplied by 
the  to detect the . 
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Simulation Results 
This section shows the simulation results for the proposed hybrid transmission scheme 

in  MIMO-OFDM system. In this simulations, FFT size is 128 and guard interval (GI) 
size is 32. Also, the used modulation is 16-quadrature amplitude modulation (16-QAM) and 
the used channel coding is convolutional code which uses 1/2 code rate. Figure 2 shows the 
bit error (BER) performance of the conventional and the proposed scheme. In Figure 2, the 
BER performance of the proposed scheme is very higher than the conventional LR-aided ZF 
because the proposed scheme uses the CDD properly by using the channel environments 
effectively in accordance with the quality of channel. 

Figure 3 shows the throughput of the conventional and the proposed scheme. In Figure 
3, the loss of the throughput of the proposed scheme is shown compared to the conventional 
scheme at high signal to noise (SNR). However, the throughput of the proposed scheme is 
higher than the conventional scheme at low SNR because the proposed scheme minimizes the 
loss of the throughput by using the CDD properly according to the channel environments 
effectively. 
 

 

Figure 2: The BER performance of the proposed scheme in  MIMO-OFDM system 
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Figure 3: The throughput of the proposed scheme in  MIMO-OFDM system 
Conclusion 

This paper proposes the hybrid transmission scheme for high error performance in 
MIMO-OFDM systems which have poor error performance relative to high complexity at the 
receiver. Unlike the general spatial multiplexing schemes, the proposed hybrid transmission 
scheme uses the CDD when the estimated channel has poor quality to improve the error 
performance and minimize the loss of the throughput. At the receiver, the LR-aided ZF is 
used for low complexity. The simulation results show that the error performance of the 
proposed scheme has very higher error performance than the conventional spatial 
multiplexing scheme. Also, the throughput of the proposed scheme is higher than the 
conventional spatial multiplexing scheme at low SNR due to efficient transmission mode in 
accordance with estimated quality of the channel. 
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Abstract 

The life cycles of current electronic devices are getting shorter due to the multitude of 
innovations, resulting in a significant amount of waste of electrical and electronic equipment 
(WEEE). This electronic scrap contains many valuable materials, in particular metals such as 
gold, silver, platinum or even tantalum. While some of them are already being recycled, there 
is still much room left for optimizations. One possibility in order to optimize the current 
recycling process of rare and valuable metals is the selective disassembly of certain 
components. This leads to a higher concentration of the desired substances, enabling an 
economical recycling.  

In order to disassemble the components selectively, they have to be detected in the 
first place. A pilot plant with different sensors has been built for this purpose. The plant 
delivers preprocessed data, which is fed into feature extraction and classification routines.  

Based on previous research this paper focuses on a comparison between two different 
feature-based methods and a state-of-the-art approach in the form of a convolutional neural 
network for detection and identification of electronic components containing valuable 
substances. The feature-based methods consist of a Random Forest (RF) classifier in 
combination with either a Principal Component Analysis (PCA) or a predefined feature 
descriptor. 
 
Keywords: Machine Learning, CNN, PCA, Classification 
Main Conference Topic: Artificial Intelligence 
 
 
Introduction  

Over the past years, the amount of electronic devices per household has been increasing 
dramatically. Not only electronic appliances have become more affordable but also they are 
getting technologically more complex. This development, together with shorter product 
lifespans, is leading to an increasing amount of electronic waste. Every year over 40 million 
tons of e-waste are being generated globally (United Nations University, 2014). Besides the 
obvious negative impact on the environment, this also creates an opportunity for recycling 
valuable materials. 

Especially on printed circuit board assemblies (PCBA) there are many valuable 
elements like gold and platinum, but also rare earth metals. However, the recycling of those 
can be challenging when the concentrations of the desired elements in the primary material 
are too low. A large percentage has not been recycled yet, because the process is too complex 
to be profitable. The common process of recycling PCBAs and obtaining the primary material 



    AC-EITAI 2017 
Multidisciplinary Academic Conference  

81 

involves shredding the PCBAs by using large machine equipment. Thermal or chemical 
processes then separate the individual materials from each other. While elements like copper 
and gold can be extracted rather efficiently with this method, the recycling rates for other 
valuable materials such as rare earth metals are very low. For example tantalum, an element 
used for high performance capacitors, can hardly be recovered by using currently available 
solutions. 

As many valuable materials are becoming increasingly scarce, the demand for 
innovative recycling solutions rises. As tantalum is difficult to substitute, the German federal 
government is planning to introduce a law for recycling tantalum. This legislative initiative 
drives the development of more refined recycling methods. 

One approach to boost the recycling rates for tantalum and similar elements is the 
selective disassembly of specific electrical components on PCBAs. For this purpose, a pilot 
plant has been developed that aims at detecting and extracting specific types of components 
on PCBAs. In order to analyze the PCBAs, a set of sensors is used to scan the surface. The 
resulting 2D and 3D output data is processed using multiple algorithms to detect and classify 
individual components. This classification is performed using machine learning. 

This paper aims at examining new approaches of supervised learning methods and 
comparing them based on their detection rates. 
 
Current Setup, Database and Previous Work 

In order to create a detailed database of PCBAs a setup with sensors is used. Those 
sensors are an industrial color camera and laser-line scanner, which are serially arranged 
above a conveyer belt. The PCBAs are transported past the sensors so that the recorded data 
can be preprocessed afterwards. As a first step, the data has to be undistorted, cut and 
synchronized in order to do a plane calculation with the help of the RANSAC algorithm. This 
is followed by a component extraction, which utilizes a BLOB algorithm. A more detailed 
consideration concerning those algorithms is described by Ruecker et al. (2016). 

Subsequently the detection part begins with a feature extraction. The features that are 
used to describe the individual components are then utilized to train different algorithms for 
the classification of the components. A flowchart of the program is shown in Figure 1.  
 

 
Figure 1: Flowchart of the program 

 
From the accumulated electronic waste, high-quality PCBAs were combined into a 

database comprising 406 recordings or measurements of a total of 113 printed circuit boards. 
The individual PCBA-sides with components are each recorded in two orientations. If a 
tantalum capacitor was on one side, this side was recorded in all four orientations. 

In order to create ground truth data the dataset has to be labeled at first. There are four 
different kinds of circuit board types that are Mainboards, GPUs, RAMs and Interfaces. To 
simplify the classification and yield the best results, the available component classes were 
limited to six. An additional class (Unclassified) was invented to cover all the other 
component types. All of the classes including their description and quantity are shown in 
Table 1. 
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Table 1: Breakdown of different component classes 

Component Description Quantity  
Ta. Cap. yellow Tantalum capacitors with a yellow package 191 
Ta. Cap. black Tantalum capacitors with a black package 770 
Ta. Cap. orange Tantalum capacitors with an orange package 55 
Chip Integrated circuits mostly in SMT  3422 
Elec. Cap.  Aluminum electrolytic capacitors  1335 
Quartz Crystal oscillators 226 
Unclassified Components of other types 2673 

Total amount 8672 
 

At first, different features have to be evaluated for achieving an automated 
classification of the components. The previously developed features describe distinctive 
characteristics of the color image and the height matrix. Table 2 lists the different features 
describing shape, overlapping and total area, color and the height of the individual 
components.  

Table 2: Feature descriptor (Ruecker et al., 2017) 

Feature  Definition 
Shape Rectangular or circular shape  
Area overlap  Ratio of component area to bounding box area  
Total area Total area of the component 
Color Average value of each RGB-channel 
Height Average height of the component 

 
For the component classification, all features mentioned above were combined into 

one descriptor function and transformed into a subspace for classification purposes. Based on 
the previous work the RF approach was the best classification algorithm in comparison to 
other traditional approaches. (Ruecker et al., 2017) 
 
Applying the Random Forest Approach on Specific Features 

Using a number of classification features, such as shape, size and color, already leads to 
high detection rates. However, the raw data from the color camera and the 3D line scanner 
are not used directly for the classification. The main reason is the low significance of single 
pixels or data points. The large amount of data would also lead to a considerably higher 
processing time. In order to resolve this problem, a method needs to be found for 
compressing the useful data into a limited number of features. 

Principal Component Analysis is a statistical tool for simplifying large sets of data by 
reducing their dimensions to a small number of principal components. It is based on the 
diagonalization of the (n �u n) covariance matrix of the n-dimensional coordinate space. The 
corresponding n eigenvectors (principal components) with the eigenvalues (variances) in 
descending order serve as new coordinates. Using PCA on the data, patterns in terms of 
similarities and differences can be identified while restricting the presentation to a lower 
dimensional subspace. To illustrate the algorithm, a two dimensional space with randomly 
distributed data points is shown in Figure 2. By applying PCA, a new coordinate system is 
defined. In this system the first axis or principal component pc1 has the largest possible 
variance. The succeeding orthogonal component pc2 has a lower variance. In this case, if pc2 
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descriptor. In order to conclude a mutual result of the RF, the result of each DT is treated like 
a vote given in an election. (Breiman, 2001) 
 

Convolutional Neural Network 

The nowadays highly popular Convolutional Neural Network (CNN) (Krizhevsky, 
Sutskever & Hinton, 2012) was proposed due to the rising challenge of minor error rates in 
image classification. This network is trained by supervised learning with vast data sets in 
order to classify a diverse amount of different real world objects while achieving a very small 
error. In contrast to the usual Artificial Neural Network (ANN), CNNs consist of several 
differing types of layers (e.g. convolution, maximum pooling and rectifier). The architecture 
of a CNN can be modified easily and hence is adaptable to any particular problem. A slight 
drawback of this method emerges in concerns of the necessity of huge computational power 
and likewise a training period ranging from days to weeks even if using a modern Graphics 
Processing Unit (GPU). 

Besides the basic image classification where the kind of object in an image is 
identified, there is also a more sophisticated approach detecting simultaneously if and where 
objects of interest out of a predefined class are located in an image. The Region Based CNN 
(R-CNN) (Girshick et al., 2014) is capable of creating bounding boxes surrounding classified 
objects. The R-CNN consists of two main components, namely the extraction of region 
proposals followed by the application of a CNN. Initially, the region proposal method is 
applied to create positive and negative input data for the CNN. An algorithm (Zitnick & 
Dollár, 2014) tries to find interesting regions in a given image using recognized edges and 
contours. Usually about 2000 region proposals are created for a single image. However, in 
case of PCBAs this algorithm is not appropriate to extract the regions containing components. 
Thus, in this work a sliding window approach with variable sizes was applied to the whole 
image, yielding about 106 region proposals. These proposals are then compared with the 
original ground truth bounding box data. Depending on the ratio of overlap to the ground 
truth, the proposals are either treated as positive training examples or negative examples. The 
corresponding region proposals are then resized to a uniform size (e.g. 32 x 32) representing 
the input samples for the CNN. 

 

 
Figure 5: Schematic of evaluated CNN architecture 

 
Figure 5 depicts a simplified illustration of the CNN architecture used in this work. 

From step to step, the CNN tries to reach a higher level of abstraction in order to find its own 
unique features for any sought class. The convolutional layers consist of trainable filters (e.g. 
7 x 7), which move through their actual input matrix. This step leads to a smaller output 
matrix but also allows a steep increase of spatial dimensions. The three exemplary 
dimensions from an RGB image can thus be convoluted to a multidimensional matrix. 
Maximum or average pooling layers are also using a sliding window of particular size to 
evaluate either maximum or mean values therein. These values are then inserted in a new, 
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even smaller matrix. A rectified linear unit (ReLU) represents one kind of nonlinearity, which 
is basically an ordinary ramp function. Towards the end of the network, fully connected 
layers can take advantage of the previously prepared high level features. The functionality of 
fully connected layers corresponds to a traditional multilayer perceptron. A softmax 
nonlinearity with outputs ranging from 0 to 1 followed by a cross entropy loss function for 
multi class problems conclude the classification result of the network. The training process 
itself is performed by usual backpropagation. After the classification, a bounding box 
regression is applied to refine the final positions for object detection. Further information 
regarding theory is described by Girshick et al. (2014). 
 
Classification Results  

The results are based on a data set containing a total of 8672 components with two 
thirds being used for training and the remaining third for testing. Using the first five PCA 
based features, a detection rate of 80.7 % was achieved. Although integrated circuits and 
electrolytic capacitors were classified with high accuracy as shown in the left side of Table 4, 
the detection rates for tantalum capacitors were below expectations.  

In contrast the predefined features yield a very high detection rate of 95.3 %, which can 
be seen in an overall reduction of false classifications for every class. Compared to the 
original feature vector (Ruecker et al., 2017) the appended descriptor yields a 4.1 % higher 
detection rate.  

 
Table 4: Confusion matrices for RF detection using PCA (left) and predefined features (right) 

 
While the previous methods produced results in terms on detection rates, the developed 

CNN in its current state only provides classification results in images (Figure 6). These 
images were manually assessed for their quality. Depending on the size of the detected boxes, 
matches greater than 50 % are treated as positive detection results. In consideration of the 
required huge data set the whole database was needed for training. As a consequence a legacy 
data set had to be used for the testing process. This data set consists of 82 recordings of 
PCBAs, mostly with chips and electrical capacitors. However, the test set does only include 
27 black, five yellow and zero orange tantalum capacitors. This fact severely limits the 
significance of the final detection rates for the tantalum capacitors, which can be seen in 
Table 5.  

As already explained, the proposed CNN evaluates images in a sliding window 
approach yielding several region proposals. Region proposals of the detected type 
unclassified are treated as background. The exact amount of unclassified samples exceeds 107 
and is represented as X. 
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A completely different method is the application of a CNN. The CNN is a highly 
sophisticated supervised learning algorithm which works with unprocessed 2D color images. 
This first approach yields promising results, however, it depends on either huge 
computational power or computing time. Thus, unlike the other methods mentioned in this 
paper, its real-time capability is limited. A way to cope with this drawback of CNN would be 
to apply a CNN only to specific image regions identified by a 3D sensor. Another possibility 
to optimize the results might be to combine 2D and 3D data as an input for the CNN.  
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Abstract 

Introduction  

Scoliosis is the deformity of the spine that translates laterally with twist at the central 
axis of rotation. This disorder frequently appears in adolescent because growth rate of 
musculoskeletal system is very rapid in this age. There are many studies covering the early 
detection of scoliosis with gait analysis. Although camera-based system is commonly used 
today, it carries drawbacks in its costly equipment and lack of its professional manpower. 

The purpose of this study is to verify the difference between adolescent idiopathic 
scoliosis patients and age-matched controls applying the gait analysis by simpler and more 
economical method, IMU(inertial measurement unit) and machine learning algorithms. 
 
Method 

12 adolescent idiopathic scoliosis patients and 12 age-matched normal subjects were 
selected for this study. Total of 24 subjects were classified using machine learning by IMU-
based kinematic parameters, which was calculated from 9 different gait patterns by sagittal, 
frontal, transverse plane at hip, knee, ankle joint areas.  

Data-set was organized based on the kinematic parameters, and 9-dimension base 
classification was applied using kNN(k-Nearest Neighbor) classifier. The training consisted 
of 80% of training set and 20% of validation with cross-validation 5 fold. Re-training was 
also performed by transferring 9-dimension to 2-dimension, using PCA(Primary components 
analysis) 

 
Results 

When classified with kNN, it showed 91.2% of accuracy, and showed 94.1% of 
accuracy with PCA. The parameters contribution ranking to the machine learning 
classification is knee internal/external rotation, hip flexion/extension, and hip 
internal/external rotation in order. 
 
Conclusion 

We could conveniently measure the kinematic gait analysis of adolescent scoliosis 
patients with IMU based gait analysis system, and efficiently organized and classified the 
parameters using the machine learning methods. 
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mailto:shiuk.lee@gmail.com
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  We expect constant study of proper sample size with machine learning methods will 
result in more accurate evaluation of type and severity of scoliosis and even prediction of the 
possibility of scoliosis. 
 
 
Keywords: Gait analysis, Scoliosis, Machine learning, Rehabilitation  
Main Conference Topic: Artificial Intelligence and Information Technology 



mailto:omarchenko@univ.kiev.ua
mailto:omarchb@bigmir.net






    AC-EITAI 2017 
Multidisciplinary Academic Conference  

94 

 
 

Table 1: Results of conducted experiments  

Label Count 
25492 Linear SVM 

SVM with 
radial basis 

kernel 

SVM histogram 
intersection 

kernel 

Linear SVM 
with WordNet 

features 

A 99 62,35% 61,12% 73,29% 94,61% 
B 76 66,36% 66,79% 75,02% 45,38% 
C 319 0,00% 49,99% 62,24% 80,14% 
E 487 0,05% 8,76% 38,76% 1,32% 
F 35 28,57% 62,32% 79,55% 0,00% 
G 72 12,50% 63,47% 71,73% 14,27% 
H 61 74,97% 57,21% 72,70% 92,80% 
I  60 66,04% 57,53% 66,20% 95,97% 
J 191 53,61% 62,24% 67,15% 29,45% 
K 38 69,35% 79,11% 70,64% 19,76% 
L 228 57,42% 55,30% 61,54% 63,76% 
M 84 58,56% 64,12% 66,66% 74,86% 
N 57 67,69% 56,43% 68,73% 79,14% 
O 35 78,63% 67,66% 72,70% 100,00% 
P 70 70,29% 63,21% 64,06% 95,80% 
Q 43 76,15% 65,15% 72,85% 29,58% 
R 33 68,77% 64,37% 80,21% 98,11% 
S 82 63,86% 62,56% 63,70% 93,38% 
T 51 69,82% 71,87% 71,66% 35,37% 
U 157 60,09% 50,97% 62,52% 28,60% 
V 52 58,37% 55,33% 66,06% 64,30% 
W 34 73,73% 56,01% 69,41% 66,25% 

 
We can see from the obtained data that different classifiers process emotions in a 

different way. SVM with linear kernel detects better such emotions as calming, 
indeterminacy and feeling of trust. SVM with radial basis kernel detects better irony and 
confidence. SVM with histogram intersection kernel identifies the best such emotions as fear, 
envy, antipathy, discontent, despair, pity, indignation, alertness and despondence. SVM with 
linear kernel exploiting the nearest WordNet sinsets words identifies the best aggression, 
hatred, sympathy, positive attitude, horror, astonishment, alertness, anxiety, irritation, regret, 
joy, moral satisfaction, sarcasm and disappointment. It is obvious that using of double-level 
classifiers ensemble in future research is the most expedient. In this case realized first-level 
classifiers are complemented by super-classifier that will be learned to calculate the final 
solution on the basis of solutions of first-level classifiers.  

 
7. Conclusion  
Therefore, the proposed multidimensional emotional model for text sentences 

evaluation is the principal difference from standard approaches in the sentiment-analysis. Its 
exploitation makes possible to identify a vast scope of basic human emotions in the system 
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Abstract 
The proliferation of text documents available on the different digital platforms has attracted 
the attention of many researchers due to the classification problems. In order to boost 
classification success, they focus on parsing of documents, tokenization, stop-words removal, 
stemming, and representation of documents in convenient forms and weights, selection of 
features and classifiers, training and testing phases. In this study, we center on classifier 
ensembles with extended space forests by enriching feature space with various feature 
selection techniques in text categorization domain. For this purpose, original feature space is 
enhanced with random combinations of features and significant features which have high 
classification capacity by using gain ratio as a feature selection technique. Then, the training 
procedure is carried out with the well-known classification algorithm, namely naïve Bayes 
and various ensemble algorithms such as Bagging, Random Subspace and Random Forest. A 
wide range of comparative experiments are conducted on short Turkish texts gathered from 
Turkish National News Agency to demonstrate the contribution of our work. Eventually, 
experiment results represent that the versions of enhanced space forest perform better 
classification accuracy than the usage of original feature spaces on Turkish texts. 
 
Keywords: Classifier Ensembles, Extended Spaces, Random Forest, Random Subspace, 
Bagging, Naïve Bayes, Text Classification. 
  
Main Conference Topic: Machine Learning, Ensemble Learning, Artificial Intelligence. 
 
Introduction  

Text classification has always been a popular research area due to the proliferation of 
text documents available in digital platforms. One of the challenging problem is based on 
classification of a given document into one of predefined categories by employing generally 
supervised machine learning techniques such as naïve Bayes (NB), k-nearest neighbors (k-
NN), decision trees (DT), artificial neural networks (ANN) and support vector machines 
(SVM). Parsing of documents, tokenization, stop-words removal, stemming, and 
representation of documents in suitable forms, selection of features and classifiers are 
fundamental processes for the text categorization. 

 
Furthermore, ensemble learning is a substantial research topic in the literature recently. 

Ensemble learning has also known as committees of learners, mixture of experts, ensemble of 
classifiers, ensemble algorithms [1-4]. The idea behind of this approach is to use more than 
one classifier. Thus, it is expected to generate more accurate and robust models by classifying 
[5-8]. Generally, classification task is implemented by supervised machine learning 
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techniques as mentioned above. Each learning technique is called base or individual classifier 
(learner). At training phase, each individual classifier is trained separately on a given training 
dataset. Ensemble generation and aggregation (integration, fusion) are the basis of ensemble 
strategy. It is proposed to create diverse base classifiers at the generation step to provide 
diversity by means of various ensemble algorithms. Aggregation part is another important 
step to obtain a final decision of ensemble system by evaluating outputs of each base learner.  

 
In addition to the selection of classifier, individual success and diversity of base 

learners are determinative parameters of the ensemble performance. The more classifier 
ensembles get diverse base learners, the more the overall classification accuracy will be 
better. Thus, it is essential to generate diverse base learners by making use of different or 
same base learners. Diversity can be provided by usage of different training datasets if base 
learners are the same. In order to get different training dataset, there are several traditional 
ensemble algorithms such as bagging, boosting, random subspaces, random forests, and 
rotation forests. There has been a limited research on the use of ensemble systems on text 
categorization domain. In this paper, we aim to investigate the classification success of 
ensemble classifiers for the enhanced space forests by providing data diversity with various 
ensemble algorithms on Turkish text documents. Extensive experiment results demonstrate 
that extended space forests with ensemble learners boost the classification performance 
effectively compared to the original feature space with the single classifiers on text 
categorization field. 

 
The rest of the paper is organized as follows: Section 2 gives related researches on the 

utilization of ensemble systems on text categorization. Section 3 presents base learners and 
ensemble techniques employed in experimental studies. Experimental setup and results are 
given in sections 4 and 5.  Section 6 concludes the paper with a discussion. 

 
Related work 

In this part, we review some of research that exploits ensemble techniques for text 
categorization and enhanced space forest approach. Authors in [9] carry out ensemble 
techniques to multi-class text documents where each document can belong to more than one 
class. They implemented the performance of ensemble methods by using multi-label learning 
algorithms. H. Elghazel et al. [10] demonstrates a novel ensemble approach including multi-
label text categorization, called Multi Label Rotation Forest (MLRF) that utilizes a 
consolidation of Rotation Forest and Latent Semantic Indexing. 
 

In a recent study [11] empirically measures the predictive performance of the ensemble 
learning techniques on text documents that are demonstrated keywords. They first perform 
various keyword extraction algorithms namely, most frequent measure based keyword 
extraction, term frequency-inverse sentence frequency based keyword extraction, and co-
occurrence statistical information based keyword extraction, eccentricity-based keyword 
extraction and text rank algorithm to test dataset. Then, they use learning algorithms (naïve 
Bayes, support vector machines, logistic regression and random forest) with commonly used 
ensemble methods such as adaboost, bagging, dagging, random subspace, majority voting. 
They accomplish study that keyword based representation of text documents with ensemble 
learning techniques can advance the predictive performance.  

 
The other study [2] affirms the extended feature space by picking new features up 

randomly and attaching them to original feature space. Different feature generating operators 
(sum, divide, difference, multiply, etc.) are implemented to generate and join new features to 
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the original feature space. The difference operator is determined as the best operator by 
evaluating averaged individual accuracy of base learners, average accuracy ranks, and 
average kappa of base learners. A new extended feature space is composed of d number of 
original features and d number of new features. Training procedure is implemented 100 times 
which points out the number of base learners and 10-fold cross validations are applied for 
each dataset and ensemble algorithm. Experiments are carried out on 36 UCI dataset which is 
publicly available and commonly used. They conclude the study that usage of extended space 
approach for classifier ensembles boosts the classification capacity compared to the original 
ones. 

 
Recent studies [3, 12] on extended space decision trees propose to advance the 

ensemble accuracy by recommending an approach. New features with high classification 
capacity to be joined to the original feature space are generated by scoring the gain ratio of 
each different feature. A decision forest is constructed on the extended feature space at the 
training phase and experiments are performed on datasets that are collected from the UCI 
Machine Learning Repository. Experiment results demonstrate that the usage of features 
which have high classification capacity on extended feature space can raise the classification 
success of the ensemble system. 

 
Another recent study [13] aims to analyze the efficiency of enhanced random subspace 

technique based upon part-of-speech method, POS-RS, for sentiment categorization domain. 
For this purpose, authors use two substantial parameters namely, content lexicon subspace 
and function lexicon subspace rate by means of POS-RS technique to create diversity among 
individual classifiers. Experiments are implemented on sentiment datasets to show the 
effectiveness of their technique. They conclude that POS-RS method enhances the 
classification performance of system. 

 
Base learners and ensemble techniques  

Base learners of ensemble system and ensemble methods employed in our experiments 
are mentioned briefly in this part. Due to its classification success, multinomial naïve Bayes 
algorithm (MNB) is picked out as a base learner compared to the other supervised machine 
learning algorithms such as multivariate Bernoulli naïve Bayes (MVNB), support vector 
machines (SVM) and decision trees (DT). After determining the classification algorithm, 
different ensemble techniques, namely bagging, random subspace, and random forest are 
exerted. 

 
A naïve Bayes classifier is a simple probabilistic classifier that bases on Bayes' theorem 

with independence assumption of features. There are two commonly used models of naïve 
Bayes which are multivariate Bernoulli naïve Bayes (MVNB) and multinomial naïve Bayes 
(MNB). While MVNB employs the occurrence of the terms in binary vector is referred as 
one, otherwise zero, MNB utilizes term frequencies which are represented by a vector of term 
counts. The class conditional probability of the term wt in class cj is given by multinomial 
distribution (using Laplace smoothing) [14]: 

 

       (1) 
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 Table 1 indicates the classification accuracies of the base learners at different ts 
percentages mentioned in section base learners and ensemble techniques: two versions of 
Naïve Bayes classifier, namely, MVNB and MNB, Support Vector Machines, and Decision 
Tree. The classification performance of MNB outperforms other base learners as plainly seen 
below. It is considerable to point out that the classification success of MNB is obviously 
better at smaller training set percentages and accuracy values are much closer at higher 
training set levels. There is a slight difference among event models of naive Bayes especially 
at ts80 and ts50 but they perform superior classification accuracies approximately 3% - 4% 
improvement compared to the others. As training procedure is carried out at lower training 
set percentages, slight difference between the classification success of two models of naïve 
Bayes increases and the MNB demonstrates overwhelming superiority in proportion to other 
base learners. Furthermore, determination of the decision tree as a base learner will not be a 
good choice in terms of classification performance because of the lowest accuracy values. 
Eventually, the classification success order of the base learners is ordered as MNB > MVNB 
> SVM > DT and MNB is picked out as a base learner to pass through other phases of 
ensemble system.  

 
Table 1: The classification accuracies of base learners at all training set percentages 

TS MVNB  MNB SVM DT 

80 82.70±1.07 82.80±0.93 79.62±1.12 79.13±1.43 
50 81.10±0.96 81.96±0.76 78.83±1.24 78.21±1.20 
30 79.96±1.24 80.45±1.04 77.50±0.88 77.42±0.92 
10 74.60±1.36 76.18±0.87 73.46±1.10 72.80±0.98 
5 69.12±0.95 72.40±1.25 69.50±1.38 67.91±1.40 

 
Feature space extension is significant part to demonstrate the contribution of our 

study. The main idea is based on to extend original feature space with various feature 
selection techniques. In this study, we focus on two different versions of extended space 
forests for text categorization. First one is composed from the random features of original 
feature space and second one is based upon the selection of features which have high 
classification capacity by using gain ratio technique which is proposed by in [3, 12]. Finally, 
new features which are picked up with feature selection methods are combined with the 
original features and the new extended feature space is constructed. 

 
After the construction of extended feature space, ensemble algorithms (bagging, 

random subspace, random forest) are employed to diversify the training dataset and extended 
space forests with classifier ensembles are obtained that use multinomial Naïve Bayes model 
as a base classifier for all training set sizes. 

 
Table 2 presents the average classification accuracies of extended space forests in 

terms of ensemble algorithms and deviation from the average by performing ten repetitions of 
the holdout method at all training set percentages. Abbreviations are employed for the 
ensemble algorithms and feature selection techniques as follows: BG: Bagging, RS: Random 
Subspace, RF: Random Forest, XGR: Extended version of the dataset with gain ratio for X 
ensemble algorithm, XRD: Extended version of the dataset with random features for X 
ensemble algorithm, Ts: Training set percentage and MNB, multinomial naïve Bayes, reflects 
the classification success of base learner with original space version. 
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From the perspective of the performance of ensemble algorithms, the order of success 
is the same for extended space forests that are both randomly and with gain ratio: RF > RS > 
BG. While RFGR is the most successful community algorithm in all training set sizes, BGRD 
has the lowest accuracy values among extended space forest techniques. Nevertheless, BGRD 
is even better when compared to the classification performance of base learner (MNB). This 
is evidence of the contribution of extended space forests to the classification success. When 
the classification success is evaluated in terms of feature space extension techniques, the best 
classification success is mostly achieved by the gain ratio technique, followed by the 
randomly extended feature space method. In that case, the classification success of feature 
extension techniques and original feature space can be summarized in the following order: 
GR> RD> Original. 

 
Table 2: The classification accuracies of extended space forests in terms of ensemble 

algorithms at all training set sizes 

TS MNB BGGR RSGR RFGR BGRD RSRD RFRD 

80 82.80±0.93 83.75±0.72 85.42±0.85 88.12±0.92 83.42±0.43 83.70±1.40 84.18±0.73 
50 81.96±0.76 82.37±1.26 84.16±0.99 87.55±1.20 82.14±0.78 82.40±0.95 83.57±1.09 
30 80.45±1.04 81.50±0.94 83.47±1.24 86.06±0.77 81.33±1.66 81.52±1.13 82.90±1.48 
10 76.18±0.87 76.84±1.06 79.32±1.12 81.24±1.01 76.42±1.21 77.50±2.14 78.63±2.27 
5 72.40±1.25 72.88±1.36 76.59±2.44 77.91±1.33 72.57±1.90 74.10±1.36 75.29±1.77 
 

When all extended space techniques, ensemble algorithms, and a base learner of the 
system are viewed from a wide perspective, the classification success is as follows: RFGR > 
RSGR > RFRD > RSRD ~ BGGR > BGRD > MNB. As we mentioned before, the classification 
performance of extended space forests, which are mostly extended by the gain ratio, 
outperforms others. It is also clearly observed that RSRD and BGGR only vary in terms of 
accuracy values at ts10 and ts5, and RSRD is better than BGGR at smaller training set 
percentages. 
  

 
Figure 1: Classification performances of extended space forests in terms of the 

number of base learners 
 

In Figure 1, it is obviously seen that the number of base learners which vary from 10 
to 150 is also significant measure to observe the classification accuracies of extended space 
forests. When the number of base learners is raised up to 100, the accuracy values also boost 
for each extended space forest method. However, as the number of base learners continues to 
increase after 100, the classification success considerably decreases as inversely proportional. 
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For this reason, it is determined as 100 in experiments and these results are consistent with 
the literature [2, 3].  

 

Conclusion 
It has been acknowledged that the ensemble learning and the extended feature spaces 

have increased the classification success of system. For this purpose, our work is revolved on 
the extended space forests with classifier ensembles in text classification domain. In addition, 
this work is based on that it is the first study to employ the Turkish dataset which is an 
agglutinative language and realize these two approaches in the field of text classification. 

 
Initially, the classification performances of individual classifiers are analyzed to 

determine a base learner which provides the best classification success. Multivariate 
Bernoulli naïve Bayes (MVNB), multinomial naïve Bayes (MNB), support vector machines 
(SVM), and Decision Tree (DT) are utilized as supervised machine learning algorithms. After 
determining base learner as a MNB, feature space extension is performed with features 
selection techniques, namely randomly selected and gain ratio method. The features picked 
out by these methods are consolidated to the original feature space and the new extended 
feature space is obtained to construct the ensemble system. Training phase is carried out with 
MNB algorithm according to the ensemble methods, namely bagging, random subspace, 
random forest which provides data diversity. Experiments are conducted on short Turkish 
texts gathered from Turkish National News Agency to show the contribution of our work. 
Eventually, experiment results observably represent that the versions of extended space 
forests advance the classification success of system on Turkish texts and encourages the 
researchers to evaluate the impact of extended space forests with classifier ensembles on the 
other agglutinative languages. 

 
The classification success of the ensemble algorithms with extended versions of the 

feature space is ordered as: RF > RS > BG. Among feature extension techniques, gain ratio 
exhibits better classification performance compared to the randomly picked up features. 
Thus, it can be summarized in the following order: GR > RD > Original. When the whole is 
evaluated, the classification success is as follows: RFGR > RSGR > RFRD > RSRD ~ BGGR > 
BGRD > MNB. When all results are evaluated, the combination of random forest as an 
ensemble algorithm and gain ratio as a feature extension technique is the best choice to 
advance the classification success of system. Additionally, the classification performance of 
ensemble algorithms and extended space forests, execution time analysis is processed in 
terms of testing and training times. There is a need for more training time due to extended 
feature space compared to the original feature space. For this reason, experiments are carried 
out on as short texts as possible. 

 
Consequently, the usage of extended space forests for classifier ensembles boosts the 

classification performance of system on Turkish texts. As a future work, we plan to construct 
extended space forests for heterogeneous ensembles that utilize different types of base 
classifiers.  
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Abstract 
Inventory classification can help an organization to maintain optimum inventory levels and 
determine the suitable ordering policies to be able to meet its requirements. Since it is seen 
that conventional ABC analysis is not sufficient for inventory classification, this study 
proposes approach includes the methodologies of fuzzy AHP (analytic hierarchy process) and 
SAW (simple additive weighting) for classifying inventory. This study is carried out in a 
municipality for obtaining an ABC classification system. It is expected that provide 
improving business efficiencies and lowering the costs. 
 
Keywords: inventory classification, multi-criteria decision making, fuzzy AHP, SAW 
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Introduction  

Inventory classification is significant function for organizations to be able to manage 
inventories. Inventory management requires constant and careful evaluation, depending upon 
the dynamic structure of inventories. While in some cases the inventory may be very high in 
volumes, in some other cases inventory may be very high in value but in small quantities. It is 
important to balance inventory all the time to avoid excess inventory or lower inventory, 
which can prevent the continuity of work. Therefore, inventory classification can help an 
organization to maintain optimum inventory levels and determine the suitable ordering 
policies to be able to meet its requirements. 

 
Conventional ABC analysis is widely employed technique for inventory classification 

in organizations. This technique is based on Pareto principal that divides the inventory items 
into the three classes. Class A inventories account for about 80 percent of the dollar usage 
and 20 percent of the items in the warehouse. Class B inventories account for about 15 
percent of the dollar usage and 30 percent of the items. Class C inventories account for about 
5 percent of the dollar usage and 50 percent of the items. It is seen that ABC analysis takes in 
consideration only one criterion of annual dollar usage. Since B and C items aren't as 
valuable as A items depending on a single criterion, it is seen to pay too little attention to its 
inventory of them. This causes to be large amounts of stocks which are mostly unmonitored 
and uncounted items and slackness in record control. In addition, the analysis based on only 
one criterion which is monetary value of the items ignores the other important factors. For 
these reasons, ABC analysis is not sufficient for inventory classification. The respective 
literature survey indicating the multiple criteria inventory classification is summarized here. 
 

Partovi and Burton (1993) applied the analytic hierarchy process (AHP) to inventory 
classification in order to include both quantitative and qualitative evaluation criteria. Partovi 
and Anandarajan (2002) proposed an artificial neural network (ANN) approach for inventory 
classification with regard to four criteria; unit price, ordering cost, demand range and lead 
time.  
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Table 1: Linguistic values and mean of fuzzy numbers 

Linguistic values for benefit 
sub-criteria  

Linguistic values for cost 
sub-criteria  

The mean of fuzzy 
numbers 

Very High (VH) Very Low (VL) 1 
High (H) Low (L) 0,75 

Medium (M) Medium (M) 0,5 
Low (L) High (H) 0,25 

Very Low (VL) Very High (VH) 0 
 
An Application of the Proposed Approach 

 
The proposed approach is carried out to the traffic workshop of municipality of a big 

city. Material procurement to this workshop is done once a year with tender. The amount of 
materials to be taken in the tenders is determined by the amount of usage in past years and the 
experience of the decision makers. It is difficult to classify inventories because of the 
diversity of material items and the factors that affect the criticality of materials. When the 
traditional ABC analysis of the workshop was examined, it is seen that some problems were 
observed. For example, in the ABC analysis, although the solar-powered signaling lamps in 
group C are important for operation, it was seen that the stock controls were made irregular 
due to its inventory classroom and were depleted when they needed to be used. For these 
reasons, by deciding that the conventional ABC analysis was not enough to classify stocks in 
the workshop, it is proposed the fuzzy AHP approach for solving the problem in this study.  

 
Firstly, it is defined main and related sub criteria as seen Table 2 by making discussions 

with experts on what is important about stock. Then, it is collected data from experts to 
pairwise comparison of the criterion with linguistic variables as seen Table 3. 

 
Table 2: Main and sub criteria for multi-criteria inventory classification 

Main Criteria  Sub-criteria  

Necessity (C1) 
Level of significance (C11) 

Substitutability (C12) 
Availability (C13) 

Cost (C2) 
Stock-out cost (C21) 

Unit cost (C22) 
Carrying cost (C23) 

Purchasing (C3) 
Lead time (C31) 

Annual demand (C32) 
Demand range (C33) 

Storage (C4) 
Durability (C41) 

Storage space (C42) 
Date of expiry(C43) 

 
Table 3: Definition and membership function of fuzzy scale 

Linguistic variables Fuzzy number Membership function 
Equally important 1 (1, 1, 3) 

Moderately important 3 (1, 3, 5) 
Strongly important 5 (3, 5, 7) 

Very strongly important 7 (5, 7, 9) 
Extremely important 9 (7, 9, 9) 
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In this study, evaluations were made by taking the opinions of three experts. Experts 
are qualified staff working in the traffic workshop and procurement department. The 
linguistic evaluations taken from of the experts are converted into triangular fuzzy numbers 
using the scale given in Table 3. Then, it is aggregated the views of the three experts by using 
with the geometric mean and the Table 4 shows this values. More, the weight calculation is 
made according to the Chang's (1996) extent analysis method explained section 2.1 and the 
values of weights are demonstrated in Table 4. 

 
Table 4: The aggregated expert opinions for main criteria 

Main 
criteria  

C1 C2 C3 C4 

W
eights (L) (M)  (U) (L) 

 
(M)  (U) (L) 

 
(M)  (U) (L) 

 
(M)  (U) 

C1 1,00 1,00 1,00 1,00 3,00 5,00 1,44 3,56 5,59 3,56 5,59 7,61 0,49 
C2 0,20 0,33 1,00 1,00 1,00 1,00 1,00 2,08 4,22 1,44 2,47 4,72 0,32 
C3 0,18 0,28 0,69 0,24 0,48 1,00 1,00 1,00 1,00 1,00 1,00 3,00 0,16 
C4 0,13 0,18 0,28 0,21 0,41 0,69 0,33 1,00 1,00 1,00 1,00 1,00 0,02 

 
Similarly, pairwise comparison matrixes of sub criteria are constructed and calculated 

local weights. Then, the global weights are found multiplying the main criteria weights by the 
sub criteria weights as seen in Table 5. More, in this table, as an example, white colored road 
line paint with 001 stock code is evaluated using SAW method explained section 2.2. The 
linguistic evaluation of the item according to each criterion is converted into a scale value. 
Following that, it is obtained 0.56 score as value of inventory by summing the product of the 
scale values and the global weights 
((0,351*0,75)+(0,107*0,50)+0,035*0+0,216*0,5)+(0,08*0,25)+(0,026*0,25)+(0,114*0,5)+(0
,033*1)+(0,013*1)+(0,017*0,25)+(0,004*0,5)+(0,002*0,75) = 0,56)). Then, these inventory 
values are sorted in descending order and classified to the groups A, B, C. The number of the 
items in the groups is determined according to the same number of the groups in conventional 
ABC analysis. 

 
In this study, the 40 pieces in the traffic workshop of municipality of big city were 

evaluated. Compared with the conventional ABC analysis, 24 items in the fuzzy AHP method 
were included in the same group, while the group in which the 16 items were found changed. 
1 item in group B and 3 items in group C according to the ABC analysis came to group A by 
the fuzzy AHP method. This is because in the conventional ABC analysis the only criterion 
taken into account is the annual dollar usage. Table 5 demonstrates global weights and 
inventory evaluation for an item as a sample. 
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Abstract 

Solar radiation data is the most important parameter to evaluate the performance of 
photovoltaic modules by calculating the output power of module using the module 
parameters beside the radiations. However sometimes it is difficult to obtain measured solar 
radiation data in any region in long term. For such cases synthetic solar radiation data is 
needed that carry the featured of measured radiation data. Among others in this paper it is 
stated that it is possible to use a first order Markovian approach to generate synthetic data. To 
claim the effectiveness of the suggested approach the generated solar radiation data is 
compared with measured data. Finally the simulation results are illustrated and discussed.  

Keywords: Solar Radiation, Synthetic Data Generation, Forecasting 
Main Conference Topic: Engineering 
 

Introduction  
Studies on solar radiation have critical importance since the radiation is the main parameter 
that effects the solar module generation. However accurate measurement of solar radiation 
requires a sensitive pyranometer and the pyranometer must be calibrated in a period of time. 
Moreover sometimes it is difficult to measure solar radiation in a long period of time. 
Therefore a different approach is needed to generate synthetic solar radiation data. 
Duplication of yearly data can be considered as an approach. However stochastic approaches 
that carry information about the main features of solar radiation data will give better results in 
generation.  

Probabilistic process shows high accurate solutions in the forecasting. Hocaoglu and Serttas 
(2017) present a novel Mycielski - Markov model for short term solar radiation forecasting 
[2]. Their model considers the recorded hourly solar radiation data as an array and starting 
from the last record value, it tries to find most similar sub-array pattern in the history. In 
order to model the probabilistic relations of the data, a first order Markov chain model is 
adopted. Successful results are shown by comparing other literature studies. Ngoko et al. 
(2014) present another model for the synthetic generation of minutely solar radiation data 
used the daily clearness index [3]. This model is formed by treating the process producing a 
normalized form of the minutely clearness index vector as a Markovian process. Bhardwaj et 
al. (2013) used Hidden Markov Model (HMM) combined with the Pearson R model for the 
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Figure 1. Two years measured global solar radiation data 

 

 

Figure 2. Two years generated global solar radiation data by Markov model 

  

To compare the results the data are plotted in the same graph at Fig. 3. 
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Figure 3. Comparison of the Measured and Generated Two Years Solar Radiation Data 

As seen from the Fig. 3 the model gives reasonable prediction results. However it is also 
important to compare the basic statistics given and the root mean square error between the 
measured and predicted data. Therefore in Table 1, the basic statistics of measured and 
predicted (model generated) data are compared. Furthermore in Table 2 the RMSE value 
between the predicted and measured data are provided.  

Table 1. Comparison of the Statistical Values of Two Years Solar Radiation Data 

 Measured Predicted 
Average Value 191.379 W/m² 196,203 W/m² 

Standard Deviation   281.406 W/m² 274.483 W/m² 
Variance 79190 (W/m²)2 75341 (W/m²)2 

Max. Value 1040 W/m² 975 W/m² 
 

Table 2. RMSE Values Between Measured And Predicted 

 RMS Error RMS Energy %RMSE 
 First Year 147,13 W/m² 339,49 W/m² %43,3 

Second Year 147,69 W/m² 341,17 W/m² %43,28 
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It is obvious from the results that proposed approach can be adopted and used for long term 
solar radiation data generation and this generated data can be considered as predicted data.  

 

Discussion of the results 

In previous section the performance of proposed method is provided the results indicate 
reasonable prediction results. In this section on the other hand a further analysis is performed. 
Yearly measured data is accepted as the prediction of next year. The RMSE value shown in 
Table 2 between the measured and predicted values are calculated. The measured and 
predicted values are provided in the same graph in Fig. 4. 

 

Figure 4. Comparison of Two Years Global Solar Radiation Data (2012-2013) 

 

Table 2. RMSE values between years directly 

RMSE (First Year) 149,54 W/m² 
RMSE (Second Year) 150,32 W/m² 

 

Finally it is obtained that proposed generation outperforms the usage of previous years data 
as prediction.  

Conclusion 
In this paper the performance of first order Markovian approach in solar radiation prediction 
is tested on hourly measured solar radiation data. For this aim, hourly solar radiation data 
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The yellow lines represent the current waveforms and the purple lines represent the voltage 
waveforms.   

  
Figure 8:  The input (left) and output (right) signals in the absence of capacitor  

 In the second part of the experiment, a 1 µF capacitor connected to resistor in parallel 
to investigate the effects of it to the input and output signals. The principle connection 
schema of the second part is shown in Figure 9. As seen in the figure, two more connections 
are made to activate the capacitor.   

 
Figure 9:  The connection schema on experimental setup (second part) 

The input and output signals of the second schema is shown in Figure 10. As seen in 
the figure, the output signal gets better (almost DC). However, the input current signal gets 
worse (not AC anymore).Thus, it can be concluded that the capacitor changes the input 
current waveform and causes harmonics. 

 
Figure 10:  The input (left) and output (right) signals  

The experiment on the experimental setup shows that such a set provides an easy to 
use implementations and saving time. Students are able to understand both electrical 
connections and fundamentals of experiments on such sets due to visuality. Also, it provides 
security against to electric shocks due to ensure an isolated environment in student 
experiments. As indicated earlier, the setup consists of modules and none of the modules 
have an electrical connection to the main body. Therefore, they can be easily detached and 
plugged. 
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Abstract 

Pervious concrete contain little or no fine material, unlike normal concrete. The pervious 
concrete is used at the entrance of the buildings, in parking areas, residential roads and 
pedestrian pavements prevent water accumulation. In this study, the use of marble waste 
obtained from Afyonkarahisar organized industrial zone in the production of pervious 
concrete was investigated. Crushed stone and marble aggregate of 4-11.2 mm were used in 
pervious concrete mixture. In the production of pervious concrete, 0%, 50% and 100% by 
volume of waste marble aggregate were used instead of crushed stone aggregate. Unit weight, 
porosity, permeability and compressive strength tests were carried out on hardened concrete 
to determine the physical and mechanical properties of pervious concrete. As a result of the 
obtained physical and mechanical properties, waste marble aggregate can be evaluated in the 
production of pervious concrete. 
 
Keywords: Pervious concrete, waste marble aggregate, permeability, porosity  
Main Conference Topic: Engineering 
 
1. Introduction 

Pervious concrete is a special concrete type containing interconnected pores. These 
pores allow the water to flow easily through concrete. Porosity, range from 15% to 35% by 
volume (Sonebi, & Bassuoni, 2013, Nguyen, & Sebaibi, 2014). Pervious concrete is 
traditionally used in parking areas, low-traffic roads, residential roads and pedestrian 
pavements.  It is an important application for sustainable construction and to protect water 
quality. Because, rain water must infiltrate by underground for to be renewed. It can be 
occurred easily when pervious concrete are used (Yahia, & Kabagire, 2014; Jimma, & 
Rangaraju, 2014).  

 
Pervious concrete consists of cement, water, coarse aggregate and some percentage of 

fine aggregate. Pervious concrete may have a lower compressive strength than normal 
concrete due to the voids. Its 28-day compressive strength is in the range of 2.8-28 MPa. 
Also, tensile and flexural strength of pervious concrete is less than ordinary ones due to its 
high porosity and lack of fine aggregates (Maguesvari, & Narasimha, 2013; Hesami, Ahmadi, 
& Nematzadeh, 2014; Yeih et al., 2013). 

 
Diatomite aggregate, pumice aggregate, recycled aggregate from autoclaved aerated 

concrete, recycled aggregate (waste crushed concrete) can be used as coarse aggregate 
(Bhutta et al., 2013; Zaetang et al., 2013). 

 
Afyonkarahisar region is at the center of the marble industry in Turkey and too much 

marble wastes are stored and these marble wastes harm to the environment. Therefore, waste 
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marble aggregates were obtained from marble wastes were used in pervious concrete. The 
mechanical and permeability properties of the pervious concrete were determined. 
2. Experimental Studies 

In this study, it is aimed to use the marble waste obtained from the marble quarries of 
Afyonkarahisar province for producing pervious concrete. In experimental work, pervious 
concrete specimens were produced by using certain ratios of waste marble aggregate instead 
of crushed stone aggregate (4-11.2 mm). In the experiments, 0, 50 and 100 percent by volume 
waste marble aggregates were used instead of crushed stone aggregates. On the other hand, 0-
4 mm fine aggregate was not used in the production of pervious concrete. 

 
2.1 Used materials 
 
2.1.1 Cement  

In experimental work, CEM I 42.5 R Portland cement produced by Afyon Cement Plant 
according to TS EN 197-1 standard was used. The XRF analysis and the physical and 
chemical property test results of the cement were given in Table 1. 

 
Table 1. Cement XRF analysis, physical and mechanical property test results 

 
                
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 

2.1.2 Aggregates 
 In the production of pervious concrete, limestone based crushed stone aggregates 
obtained from stone quarries of Afyonkarahisar Kolsan ready mixed concrete plant were 
used. The maximum grain size of the used crushed stone aggregate is 11.2 mm. The crushed 
marbles used in the experimental work were obtained from various marble factories in 
Afyonkarahisar organized industrial zone. The obtained waste marble crushes was broken 
with jaw crusher and sieved into aggregates. The production steps of the waste marble 
aggregate were shown in Figure 1. Sieving process was carried out in order to bring the 
marble waste aggregate and the crushed stone aggregate to the same size. As a result of the 
sieving process, the waste marble aggregate was brought in the range of 4-11.2 mm like the 
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crushed stone aggregate. The physical properties of the crushed stone and waste marble 
aggregate were determined and given in Table 2. 

 
Figure 1. Production steps of the waste marble aggregate 

 
Table 2. Physical properties of aggregates 

Physical properties Crushed Stone Aggregate 
 (4-11.2 mm) 

Waste Marble Aggregate  
(4-11.2 mm) 

Specific gravity 2.694 2.550 
Water absorption (%)   0.563 0.589 
Modulus of fineness 5.33 5.29 

 
2.1.3 Superplasticizer  
 Basf master glenium 178 superplasticizer concrete admixture was used in the 
production of pervious concrete. 
 

2.2 Pervious concrete mix ratios 
 Instead of crushed stone aggregate, the waste marble aggregate was used at 50 and 
100% by volume. Since the specific gravity of the aggregates used in the mixtures are 
different, the aggregates were replaced by volume. The marble aggregate series were called 
MA50 and MA100. The series where the marble aggregate is not used were determined as 
Control specimens. Pervious concrete mixing ratios are given at Table 3. 
 

Table 3. Pervious concrete mixing ratios, kg / m3 

Mixture Code W/C Water 
kg/m3 

Cement 
kg/m3 

Crushed Stone 
Aggregate, kg/m3 

Waste Marble 
Aggregate, kg/m3 

SP 
kg/m3 

Control 0.33 132 400 1448 - 4.00 
MA50 0.33 132 400 724 685 4.00 
MA100 0.33 132 400 - 1370 4.00 

 

2.3 Types of produced specimens, curing conditions and durations 
 The produced specimens consist of cylinders with dimensions of 100x200 mm and 
cube with one side 150 mm in size. Concrete specimens were kept in the moulds for 24 hours 
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2000-2100 kg/m3. Since the specific gravity value of the marble waste aggregate is lower 
than the specific gravity value of the crushed stone aggregate, values of unit weights were 
decreased with the increasing of marble waste usage ratios. 

 
Figure 2. Change of unit weight results according to pervious concrete series 

 
3.2. Compressive strength results 

The compressive strength results of pervious concrete series were presented in Figure 
3. When Figure 3 was examined in general, it was concluded that instead of the crushed stone 
aggregate, the compressive strength decreases with the use of marble waste aggregate by 
volume. It was observed that the compressive strengths change in the range of 20-27 MPa. 

 

  
Figure 3. Change of compressive strength results according to pervious concrete series 
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Figure 4. Relationship between compression strength and unit weight results 

The relation between the compressive strength and unit weight was presented in 
Figure 4. It can be understood from the figure that, the compressive strength decreases in 
parallel with unit weights.  It was concluded that there is a strong correlation between 
compressive strength and unit weight results as seen from obtained correlation coefficient. 
 

3.3. Porosity results and evaluation 
 The alterations of porosity of concrete series were provided in Figure 5. When Figure 
5 was examined, it was seen that the porosity results increase with the increase of marble 
aggregate usage rates. It is thought that the cause of the increase is the marble aggregate has a 
more porous structure. 
 

 
Figure 5. Change of porosity results according to pervious concrete series 
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Figure 6. Relationship between compression strength and porosity results 

 
 
The relation between the percentage of the porosity and compressive strength of the specimen 
was given in Figure 6. It is obtained that there is a strong relation between porosity and the 
compressive strength of the specimen. As a result, the values of compressive strength 
decrease with the increasing of porosity results. 
 

 
3.4. Permeability coefficient results and evaluation 
 Permeability coefficient of pervious concrete was presented in Figure 7. It is observed 
that the permeability coefficient is alter in the range of 0.40-0.49 cm/sec. It is observed that 
the obtained values are close to each other. However, with the use of the marble waste 
aggregate, the permeability values were slightly increased. 

 
Figure 7. Change of permeability coefficient results according to pervious concrete series 

 
 The correlation between the permeability coefficient and porosity results were 
provided in Figure 8. It is obvious from this figure that the values of permeability coefficients 
increase by the increase of the porosity values. 
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Figure 1: Carbon fibers in the production of mortar specimens 
Table 2: Carbon fiber engineering properties 

 
 
 
 
 
 
 
 
2.1.3 Rilem Cembureau standard sand  
 The details of provided in TS EN 196-1 (2009) specification Standart Rilem 
Cembureau sand was used while preparation of mortar mixtures. The standard sand was 
produced by Trakya Cement Plant of Limak Western Cement. The granulometry, and 
properties of standard Rilem Cembureau sand were presented in Table 3 and Table 4 as 
respectively. 
 

Table 3: Granulometry of Rilem Cembureau standard sand 

 
Table 4: Physical properties of component of mortar 

 
2.2 Mortar mixing ratios  
 Carbon fibers were used in proportions of 0.0, 0.3 and 0.5% of the cement weight 
while preparing mortar mixtures. The series in which carbon fibers are not used are called as 
control. The series in which carbon fibers are used are called as 0.3% CF and 0.5% CF, 
respectively. Mortar mixing ratios was given in Table 5. 

 
  

Fiber Properties Value Test Method  
Tensile Strength (MPa) 4900 ISO 10618 
Tensile Modulus (GPa) 250 ISO 10618 
Strain (%) 2.0 ISO 10618 
Density (g/cm3) 1.78 ISO 10119 
Yield (g/1000 m) 1600 ISO 1889 

Sieve size (mm) 2.00 1.60 1.00 0.50 0.16 0.08 

Cumulative remained 
material (%)  

0 7±2 33±2 67±2 87±2 99±1 

Physical properties Rilem Sand (0-2 mm) Carbon Fiber 
Specific gravity 2.600 1.78 
Water absorption, % 1.276 - 
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Table 5: Mortar mixing ratios, kg/m3. 
 

Mixture Code Cement Water Rilem Sand Carbon Fiber 
Control 507.28 253.64 1521.83 - 
0.3% CF 507.28 253.64 1519.61 1.52 
0.5% CF 507.28 253.64 1518.13 2.54 

 

2.3 Specimen type, curing condition and duration 
 The specimens were produced as shape of prism with dimension of 4x4x16 cm. The 
mortar specimens were kept in mold in the laboratory along 24 hours. Afterwards, the 
specimens were kept in lime saturated water at 20 ± 2 ºC temperature (standard conditions). 
The Picture of produced mortar specimens were given in Figure 2.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Produced mortar specimens  
 

2.4 Test methods 
 

2.4.1 Compressive strength test 
 After the specimens were cured along 28 days, compressive tests were performed on 
the specimens taken from prismatic specimens with dimension of 4×4×16 cm. 
 
2.4.2 Electrical resistivity measurements via two probe method 
 The electrical conductivity test performed prismatic specimens with dimension of 
4×4×16 cm. Electrical conductivity tests were performed at the end of 28 day curing period. 
The experimental setup was shown in Figure 3. 
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Figure 4: Compressive strength change according to the mortar series 

 
3.2. Electrical resistivity test results 
 Electrical resistivity change according to the mortar series was given in Figure 5. It 
was concluded that with the increase of using rate of carbon fiber in mortar specimens, 
electrical resistivity of the specimens also decreased as shown in Figure 5. With the 
increasing of carbon fiber in the mortar mixture, decreasing ratio of electrical resistivity 
values were also increased compared to control series. 

 
Figure 5: Electrical resistivity change according to the mortar series. 

 
3.3. Electrical conductivity results 
 Electrical conductivity change according to the mortar series was given in Figure 6. 
With the increase of using rate of carbon fiber in mortar specimens, electrical conductivity of 
the specimens also increased as shown in Figure 6. With the using carbon fiber as 0.5%, 
electrical conductivity values were increased by about 54% compared to control series. 
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(e) When t=50 

 
(f) When t=60 

 
(g) When t=80 

 
(h) When t=100 

Figure 3: Bass Model plot Y(t) modeling data of 10, 20, 30, 40, 50, 60, 80 and 100 
The PMI industrial cluster is formed with SMEs, which has a highly degree of 

specialization in cluster. From the cumulative number of adopters Y(t) between firms, its 
relationship can be separated into innovative cumulative adopters and imitate cumulative 
adopters, with its equations as Equation 8 and Equation 9. 

  (8)            (9) 

The innovator strides across time and adopter type in the process of technology 
diffusion, due to the number of innovator less than the number of imitator in general. By 
substituting data from Table 4 into Equations 8 and 9, this study gets Figure 4, among the 
figure, the light color curve is imitate cumulative adopters, and the deep color curve is 
innovate cumulative adopters. In the beginning, innovate cumulative adopters are more than 
imitate cumulative adopters. Imitator increases twofold at the 4 unit time (data as in Table 5), 
and exceeds in the number of innovators. Total cumulative adopters are the sum of innovate 
cumulative adopters and imitate cumulative adopters. If compared with these three 
cumulative adopters curves, this study finds that the change of total cumulative adopters is 
similar to imitate cumulative adopters, like Figure 5, where the topmost curve is the total 
cumulative adopters. 

 
Figure 4: Bass Model plot innovate and imitate 

cumulative adopters 

 
Figure 5: Bass Model compared to innovator and 

imitator with total cumulative adopters 
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S(t) with 40 

 
S(t) with 50 

 
S(t) with 60 

Figure 9: Bass Model plot S(t) with 10, 20, 30, 40, 50, 60 group data 
 
Modeling 60 groups of data, this study finds that the curve smoothes gradually at one-

third of the whole unit time, and after that the number of adopters tends to zero (Figure 9). 
The study suits this group data with DOI theory, so this study consider that the front of the 
sixth group innovators and early adopters. The latter groups are early majority, late majority 
and laggard, which tend to zero. The innovator increases rapidly at the beginning of the 
curve, meaning that the technological innovation will be available to all adopters; however, 
the amount of technology diffusion adopters will decrease and tend to zero, that is to say, the 
degree of diffusion is slow and smooth after technological innovation. Supposing the m value 
is simulated as growing, fixed and declining, the curve of adopters number S(t) as in Figure 
10. The number of adopters in clusters will grow, remain fixed or decline with potential 
adopters, while it can be seen that the three curves are nearly overlapping in Figure 10, with 
only the peak number of adopters different (detail data as Table 6). However, the cumulative 
number of adopters Y(t) gradually glides with a 3% decline of the potential adopters in each 
unit of time. By contrast, the adopters curve S(t) almost overlaps, this study finds that no 
matter how potential adopters vary to increase or decrease, as well as innovator and imitator, 
its curve is smooth in which the curve S(t) almost overlaps. 

The curve Y(t) and S(t) has close relations, due to Y(t) being the cumulative number of 
adopters, and S(t) depicting the number of adopters. For the reason why S(t) variations are not 
as strong as Y(t), the m value declines with 60 group data of Y(t) and S(t) in Figure 9. In 
Figure 10, one sixth of a front curve is dramatized, after that, the Y(t) is gliding smooth but 
the S(t) declines in a short time. With these two curves, this study has mutual proof. The 
industrial cluster plays an important role in central Taiwan, especially for PMIs, as its supply 
chain is complete from upstream to downstream, which has produced an economic miracle 
over the past three decades. For the strong development of PMI, innovators and imitators are 
all potential adopters, with the innovator leading imitator into creating more economic 
miracles. 

 
Figure 10: Plot of the S(t) with m value growth, fixed and slowdown 
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The innovative activities of SMEs of industrial clusters will help firms to increase their 
aptitude in technological innovation. The PMI industrial cluster in the central Taiwan area 
relies on its geographical advantage, as it has satellite factories to support production in 
cluster, and the cluster manufacturers are mutual suppliers. Their scale is generally not large, 
which firms can adapt to technological innovation based on their ability and condition. 
Suppliers from upstream to downstream decide the degree of improvement, and whether to 
simplify or to innovate their technology depending on the market need. However, if they lack 
innovation, they may be eliminated through competition. To promote aptitude and 
compatibility in firms, they will have to accelerate the diffusion of technological innovation 
in the industrial cluster. 

 

 
Figure 15: Bass Model plot S(t) when q=0.03~0.089, p=0.2~0.259 (1st line), p=0.3~0.359(2nd line), 

p=0.4~0.459(3th line), p=0.5~0.559 (4th line) 
 
Innovation coefficient p smaller than imitation coefficient q 

The main subject of this section is to explore the innovation coefficient where p is 
smaller than imitation coefficient q, or in other words, when the influence of internal 
technology diffusion is smaller than external technology diffusion. The technological 
innovation and diffusion in industrial clusters is especially important for external 
environmental factors. This study set the innovation coefficient p at 0.03~0.089 and the 
imitation coefficient q at 0.2~0.259, which exchanges two of the coefficients. At this time, if 
the innovation coefficient is smaller than the imitation coefficient, its adopter number curve 
S(t) is as seen in Figure 17. If simulating the  potential adopter (m value) growing, fixed and 
declining with time, its curve varies as per Figure 17, where the upper line represents the 
potential adopter growing 3% every unit time (as Figure 16), the middle line represents the 
potential adopter fixed, and the lower line represents potential adopter decline at 3% every 
unit time. The curve varies based on time and the number of adopters increasing at its peak, 
with the curve growing as a steep slope before reaching the peak; also the curve is few and 
scattered between each data. The curve decreases after its peak, and each data path becomes 
closer together. Simulating the number of adopters, the curve varies when adopters are 
growing, fixed and declining, having similar variations. 
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Figure 16: Bass Model plot S(t) when p=0.03~0.089, 

q=0.2~0.259 

 
Figure 17: m value variations (growing, fixed and 
decline) when p=0.03~0.089, q=0.2~0.259 

 
From this study setting, the potential adopters will grow 3% with every unit time. Fixing 

the innovation coefficient at 0.03~0.089 varies the imitation coefficient to three groups of 
data: 0.2~0.259, 0.26~0.319 and 0.32~0.379. The curve of adopter number S(t) is as Figure 
18. This study finds that when the innovation coefficient p is smaller than the imitation 
coefficient q, when the innovation coefficient p is fixed, making the scope of imitation 
coefficient q as 0.2~0.379 and the curve varying significantly on the half of the curve ahead. 
To compare three groups of data, the maximum adopters all almost appear before one sixth of 
the curve (detail adopter number as Table 9), being approximately at the 7 unit time. The 
curve in Figure 17 is comparatively few and scattered, it reveal that not only affect the 
adopters of peak, but influence on the diffusion rate of technological innovation. Through 
simulating analysis, this study finds that these three groups of data are different from the unit 
time of the maximum adopters. 

 

 
Figure 18: Bass Model plot S(t) when p=0.03~0.089, q=0.2~0.259, q=0.26~0.319, q=0.32~0.379 
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 ,                                                                                      (2)       

where  is the variance matrix of the vector of errors , and is the standard deviation of 
the error term of the  th equation. Finally,  is a selection vector with one on the th 
element, and zero otherwise. The yields a matrix  , where each entry 

gives the contribution of variable  to the forecast error variance of variable . The own-
variable and cross-variable contributions are contained in the main diagonal and the off-
diagonal elements of  matrix, respectively.  

Since the own and cross-variable variance contribution shares do not sum to one under 
the generalized decomposition, i.e., , each entry of the variance decomposition 

matrix is normalized by its row sum, as follow:  

,                                                                                                       (3) 

with  and by construction.  

This ultimately allows defining a total spillover index as: 

,                                                    (4) 

This index measures the average contribution of spillovers form shocks to all (other) 
markets to the total forecast error variance. In addition, this index is flexible and allows 
obtaining the directional spillovers among all markets.  
 

Data and summary statistics 
This paper considers the weekly Friday closing prices for nine emerging sovereign 

CDSs, namely Brazil (BAL) , China (CHN), Indonesia (IDN), Korea (KOR), Malaysia 
(MAL) , Philippines (PHP), Russia (RUS), South Africa (SAF), and Thailand (THA), covering 
from 7 January 2005 to 15 July 2016. The sovereign CDS spreads were based on the most 
liquid 5-year tenor provided by the database of Markit Group (www.markit.com), which 
collects corporate and sovereign CDS quotes from more than 30 large banks on a daily basis. 
Figure 1 displays the dynamics of the nine sovereign CDS spreads over the sample period. 
We observe a similar trend for all nine sovereign CDS markets with a sharp decline from 
early 2007 subprime mortgage crisis to the summer of 2008, corresponding to the GFC. It 
clearly shows that, prior to September 2008, the CDS spreads were generally stable in almost 
all countries. The critical crisis threshold for CDS was the Lehman bankruptcy on 15 
September, 2008, after which spreads for all of the countries increased very sharply. In early 
2009, the global markets experienced macroeconomic deterioration followed by a phase of 
stabilization and tentative signs of recovery in late 2009. After this, the price trend has 
suffered congestion due to the outbreak of the ESDC during 2009-2012.  

 

http://www.markit.com/
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Figure 1: Dynamics of nine emerging CDS spreads 

 

Empirical results 
Table 1 reports the pairwise directional matrix of CDS returns. All results are based on 

vector autoregressions of order 4, and generalized variance decompositions of 10 week ahead 
forecast errors. Table 1 summarizes the total static spillover index among the nine emerging 
CDS returns and decomposes it by transmitters and receivers of return spillovers. It also 
measures the extent to which the variables are net return transmitters or net receivers. As 
shown in Table 1, the total return spillover index indicates average 81.50% of returns forecast 
error variance and shows the bi-directional return spillover effect across all nine CDS 
markets. More specifically, we identify that both Malaysia (MAL) and Indonesia (IDN) are 
the largest contributors to other countries. It contributes to the other markets on average by 
106%, while it receives from the other markets 82%. Hence, in net terms, it contributes 6% 
more to the other market returns than it receives form the other market returns. The second 
largest contributor is the Philippines (PHP), with the net contribution estimated at 6%, 
followed by Korea (KOR; 5%) and China (CHN; 3%).  However, the other markets (Brazil, 
Russia, S.Africa, and Thailand) are net receivers because their contributions to the all other 
markets less than they receive from all other markets. In particular, Russia (RUS) and 
S.Africa (SAF) are the largest recipients of spillovers, with the net contributions estimated at -
10.7% and -8.6%, respectively. Overall, the net pairwise direction spillover indicates that 
China, Indonesia, Korea, Malaysia and Philippines are identified as the net transmitter, while 
remaining other markets (including Brazil, Russia, S.Africa and Thailand) are net receivers of 
spillovers.  

Sovereign CDS markets have increasingly become more complex due to ongoing 
financial crises, which have affected the world economy and the global financial architecture. 
This complex system is a tough challenge that requires hedging through diversifying and 
other measures to provide financial stability. In this context, we consider the complex network 
system, to identify the channels of connectedness across sovereign CDS markets.  Fig. 2 plots 
the risk spillover network across nine sovereign CDS markets based on the pairwise 
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directional spillovers in Table 1. This figure shows that most of Asian sovereign CDS (red 
color nodes) are net transmitter of risk spillover and strongly connected with each other. In 
particular, Malaysia and Indonesia are the hub market of risk spillover across these markets. 
However, other markets (green color nodes) are net recipient of risk spillover and are weekly 
connected with each other. These results suggest that, the risk of Indonesia and Malaysia can 
help improve the channel of risk spillover other CDS markets.  

 

 
Figure 2: Connectedness network diagram. 

Note: This figure shows the connectedness network among nine emerging sovereign CDS. The size of a node 
highlights that the magnitude of a net transmission/reception TO or FROM other variables. The red (green) color 
of a node shows that a variable is a net transmitter (receiver) in the system. The edge size underscores the 
magnitude of the pairwise directional spillover, while the magnitude is also reflected through the color type 
(geen (weak), light blue and blue (medium), wine and red (strong)). 
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implications of the risk property included in the fat-tails of return distributions in order to 
expand the pricing model reflecting the characteristic of fat-tails. 

This study empirically investigates the risk characteristic of fat-tails in return distributions 
in order to determine the evidence that supports the economic implications of the risk 
property included in the fat-tails of return distributions based on statistical methods. The 
fatness of the tails in return distributions is quantitatively measured by statistical probability, 
in which the number of return data belonging to each end-area deviated from central section 
of 99% in the distribution is divided by the total number of return data in the distribution. We 
devised empirical designs based on two traditional methods: principal component analysis 
(PCA) in multivariate statistics by King (1966) and Ross (1976) and the testing method of 
portfolio diversification effect by Evans and Archer (1968). As reported by Brown (1989), 
Plerou et al. (2002), and Eom et al. (2009), the eigenvalue with a value greater than 1 among 
all eigenvalues extracted by PCA has the economic meaning of being able to explain the 
changes of return in pricing model, such as market, industry and macroeconomic factors. We 
test whether the magnitude of eigenvalues is positively correlated with the fatness of the tails 
in the distribution of the eigenvalue time series. This is evidence suggesting that the risk 
property included in the fat-tails of return distributions may have the economic meanings of 
eigenvalues with a value greater than 1 statistically. As a test of the portfolio diversification 
effect in Elton and Gruber (1977) and Staman (1987), the type of systematic and 
unsystematic risk can be visually determined by changing the pattern of portfolio risks as the 
number of stocks in a portfolio increases. The tails of portfolio return distributions have 
return data from large-scale price fluctuations deviated from the average value and, therefore, 
the change of the fatness of the tails in portfolio return distributions is very closely related 
with the portfolio risks. A continuous decreasing pattern of portfolio risks with an increasing 
number of stocks in a portfolio indicates a property of unsystematic risk, whereas a pattern of 
converging into a certain level of portfolio risks indicates a property of systematic risk. 
Identifying the type of changing patterns of the fatness of the tails in portfolio return 
distributions might be evidence determining whether the risk property in the fat-tails of return 
distributions is systematic or unsystematic risk.  

The results are summarized briefly as follows. The relationship between the magnitude of 
eigenvalue and the fatness of the tails in the distribution from the eigenvalue time series is 
positive through PCA. This means that the eigenvalues with higher value tend to have much 
fatter tails in the distribution of the eigenvalue time series. When using the testing method for 
portfolio diversification effect, we discovered that the fatness of the tails in portfolio return 
distributions tends to converge to a certain level. This evidence may support that the risk 
property included in the fat-tails of return distributions has the systematic risk that cannot be 
removed by portfolio diversification. An interesting finding is that the negative tail is much 
fatter than the positive tail in the portfolio return distribution according to increasing number 
of stocks in a portfolio. This result is due to the different strength of relation with common 
factors in each tail of the portfolio return distribution; that is, the negative tail has a much 
closer relation with the properties of the common factors rather than the positive tail in the 
portfolio return distribution. Also, this evidence suggests the potential defect of traditional 
portfolio investment that suffers from the limitations of missing the opportunity for large 
profits in the positive tail and of taking large losses in the negative tail. In this study, the 
uncovered economic implications of the risk property included in the fat-tails of return 
distributions will complement existing studies (e.g., Kelly and Jiang 2014) of tail risk which 
is utilized in pricing models as a common factor. Therefore, we expect that our findings will 
provide new insights. 
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methods (PCA used for the second research goal and RMT and SVD for the additional test) 
share the use of eigenvalues to control for the various properties included in the return data. 
The main testing procedures for the testing hypothesis are briefly as follows. We check the 
number of common factors through RMT, and then generate the two-type return data with 
and without the property of common factor through SVD based on the RMT results. Finally, 
using each of the two-type return data generated, we perform the same testing process with 
Figure 2 of the portfolio diversification effect. The results are presented in Figure 3. The 
figure utilizes the return data of all stocks group in the period from July 2006 to June 2015, 
for the purpose of comparing with Figure 2. In the figures, Figure 3(a) is the result from the 
return data having only the properties of the common factors, and Figure 3(b) is the results 
from the return data removing only the properties of the common factors.  

From Figure 3, we empirically verify the evidence to support the testing hypothesis. In 
other words, the properties included in the tails of return distributions are closely related to 
the properties of the common factors. In particular, the strength of relation with properties of 
common factors is much higher in the negative tail than in the positive tail of portfolio return 
distributions. The result of Figure 3(a) is very similar to the finding that is confirmed in 
Figure 2. According to the increasing number of stocks in a portfolio, the statistical 
probability on the tails of portfolio return distributions shows the pattern of a constant level 
without a specific change. This is clearly the pattern of the systematic risk that is not removed 
through portfolio diversification, due to using the return data having only the properties of the 
common factors. In addition, as shown in Figure 2, the statistical probability from the 
negative tail in the distribution of portfolio return has the much higher value, compared to the 
positive tail. On the other hand, the result of Figure 3(b) is clearly different from Figure 2. As 
the number of stocks in a portfolio increases, the statistical probability from the tails of the 
portfolio return distribution has a decreasing pattern and approaches a certain level. The 
pattern of the statistical probability on the positive tail in the portfolio return distribution does 
not differ from Figure 2. However, the pattern of statistical probability on the negative tail in 
the portfolio return distribution contrasts sharply with the results of Figure 3(a) as well as 
Figure 2. In other words, the statistical probability in the negative tail in the portfolio return 
distribution has a much smaller value than that in the positive tail. This result is strongly 
dependent on using the return data that do not have only the properties of the common 
factors. Consequently, Figure 3 is evidence supporting the hypothesis that the properties 
included in the tails of return distributions are closely related to the properties of the common 
factors, i.e., evidence to obtain the robustness for the results from Figure 2. Moreover, the 
properties of the common factors have a closer relationship with the negative tail in return 
distributions, compared to the positive tail. That is the asymmetric relation of the common 
factor on the tails of return distributions. 
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not attracted the attention of several researchers. This work could serve as a support to help 
revive the sector considered as one of the pillars of the national economy. 
Review of the Literature  
 

In a developing country such as Tunisia, tourism is seen as a sector or industry of 
primary importance when we look more closely at its multiple impacts. The revenue from 
this sector directly affects GDP, employment, due to its nature as a service activity, even if it 
turns out to be seasonal and does not require specific skills, the investment is either in the 
field or in areas that are related to it. However, knowing the exact impact of this sector on the 
national economy in order to identify the sources of success or failure still remains a 
challenge. Tourism consumption is spread across multiple sectors of the economy, and if the 
direct effects such as expenses incurred are known, it is certainly not the case for the indirect 
effects. In Tunisia it has an impact on agriculture, real estate, furniture, transportation and 
banking. This gives it a rating of "flagship" sector but not dominant. Thus, several studies 
have focused on the study of this phenomenon around the world. To determine the success of 
this sector and to measure or identify its impact on economic growth, remains a central issue 
around which several researchers focused. Our theoretical support allows us to review a 
significant number of jobs, starting with that of Gray (1966) who measured the elasticity of 
income / person on tourism demand in the U.S. and Canada, in order to assess the economic 
contribution of tourism. Like him, Bryden (1973), Heng & Low (1990) focused their research 
on the economic contribution of tourism in developing countries. As noted by Sinclair (1998) 
later on, all these works are bound by the estimation of tourism demand and therefore the 
generation of future income. This estimation is performed by resorting to simple equations 
for measuring tourism demand or arrivals. But further research submerging recently; Dwyer 
et al (2004), Ivanov & Webster (2007) were based on general equilibrium models as well as 
tourism satellite accounts to clarify the impact of tourism development. However, it should 
be noted that from 2002, the researchers are focusing more on the study of causality between 
tourism and economic growth, just as the object of this work, to test it and to identify its 
nature. To this end, our review littérautre allowed us to distinguish between the works having 
been resorting to panel data. At this level the work of Lanza & Temple (2003) should be 
mentioned as one of the first to test the causality using panel data from 13 OECD countries 
over the period from 1977 to 1992 and taking as variables; tourist arrivals, total expenditure, 
prices and GDP stays. In 2006, Algieri (2006) revisited the work (Lanza, 2003) and presented 
new results more convincing and, by testing a sample of 25 countries between 1990 and 2003 
and proving the existence of a unidirectional causal link between the variables allocated to 
tourism revenue, the price index, the cost of transport and GDP. The author was able to prove 
that a 1% increase in GDP would lead to an increase of 5.8% in tourism revenue, which is 
considered a major impact. 

In 2008, Sequeira & Nunes were based on 2 estimators namely the GMM and  the 
LSDV to observe the same phenomenon. Their study sample is quite large, containing 94 
countries, which was divided into two, depending on the degree of specialization of countries 
in tourism over the period 1980 -. 2002 the related results led the authors to conclude that the 
country size is not a factor reflecting the economic growth outcoming from the specialisation 
degree of tourism. Growth is the only promoted by the specialsisation the country, regardless 
of its size. We should therefore focus on the determinants of tourism growth with particular 
attention to the calculation of the productivity achieved by hotels, as a 1% increase in tourism 
revenue to GDP leads to an increase of 0.05 % of production. During the same year, and due 
to high heterogeneity between the subject countries, Fayissa & Nsiah & Tadasse (2008) 
studied the impact of tourism growth for 42 countries in sub-Saharian Africa from 1995 to 
2004. They took as variables GDP, tourism receipts, human capital, investment and foreign 
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growth. Survey taken shortly after, Husein & Kara (2011) relied on the error correction 
model and confirmed the existence of a causal link between tourism receipts and GDP over 
the period 1964-2006. During the years 2012 and 2013 studies addressing this issue have 
continued to multiply; Amaghionyeodiwe (2012) who dealt with the case of Jamaica over the 
period 1970-2005. Obadiah & al (2012) for Kenya over the period 1999-2012. Tang & 
Abosedra (2013) for Lebanon in 1995-2010. And finally, Massida & Mattana (2013) for Italy 
over the period 1987-2009. Our study is therefore in line with all the work mentioned above, 
operating in Tunisian hotel industry. 
 
Method 

 
Variables 
 

The objective of this research is to investigate the relationship between tourism and 
economic growth in the case of the Tunisian economy. Thus, we took the variable Tourist 
Receipts (RT) as an indicator of the tourism sector in Tunisia, and the variable (GDP / capita) 
as an indicator of economic growth in this country.  

For econometric reasons, we have transformed our two variables in natural algorithm. 
 
Stationarity Test    

 
According to the test of stationarity LBIPT and LRT with constant, we note that these 

two variables are stationary in levels.  
The same test but with a stationarity trend, we also provide the same results.  
Thus, we can say that LPIBT and LRT are integrated of order 1. 
 

Cointegration Test 
 

To see if there is indeed a long-term relationship between LPIBT and LRT, we used the 
trace test and LR.  

We have thus reached the existence of a long-term relationship between these two 
variables is:  

                  LPIBT = 0.828 LRT + 1.794 
 

Findings 
 

Causality Test  
 

According to the Granger causality test, we concluded that there is a causal relationship 
between tourism receipts and GDP per capita in Tunisia.  

The same test also shows that it is tourism receipts (LRT) that cause GDP per capita 
(LPIBT) and not otherwise.  

It is thus a unidirectional causal relationship 
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Figure 1 - Granger Causality Test 

Discussion 

Through this paper we wanted to highlight the importance of the Tunisian hotel sector 
and that it greatly affects the national economy, while it is still regarded as an accessory with 
a good portion of our senior management. According to the results obtained, it has indeed 
proved the existence of a positive unidirectional causality between tourism receipts in Tunisia 
and GDP / capita over the period 1965-2012. It acts directly and indirectly on the economy, 
but also it promotes job creation, even if it is low-skilled and strong seasonal trend, there is 
still a way to fight against poverty in certain economically depressed areas. As a result, this 
sector has experienced significant changes over the entire study period, which explains the 
variation of its impact on economic policies. 

During the period 1956 - 1961, the primary objective was to free the country of Tunisia 
of the  French influence, and that, at all levels. Starting with agriculture. The interest for the 
tourism sector has been  shown later, although the country has lean sources of foreign 
exchange earnings to finance the economic development of the country, Tunisian authorities 
quickly considred the benefits they could gain from tourism development. To achieve this 
development, the State has assumed the major tourism investments in the first years of 
independence of Tunisia. During the period 1962 - 1969, Tunisia has opted for a strategy of 
continuity of tourism seeking to attract more tourists. During the period 1970 - 1980, the 
tourism sector had targeted the European middle class families. To do this, several hotels of 
two and three stars have emerged to accommodate this new wave of tourists. This strategy 
was of a great success which led the hotelkeepers to develop another segment; business 
tourism. During the years 1981 -1986, following a severe economic and financial crisis 
(falling oil revenues, droughts), the tourism industry has become the leading sector of the 
Tunisian economy. In fact, Tunisia has experienced a net growth in tourism, and has 
developed a program to prepare the necessary infrastructure to accommodate several million 
tourists. During the years 1987 - 1995, a period characterized by the disengagement of the 
state towards the tourism sector on the benefit of private investors, encouraging 
internationalization. Following the Gulf War (1991) many accommodations have experienced 
problems related to debts, which led them to revise their prices downwards. A Period 
characterized by a general imbalance due to an overvaluation of the dinar and a large trade 
deficit, Tunisia has made reforms, thus following the advice of the IMF and the World Bank. 

Pairwise Granger Causality Tests 

Date: 01/30/14   Time: 13:42 

Sample: 1965 2012  

Lags: 2   
    
    

 Null Hypothesis: Obs F-Statistic Prob.  
    
    

 LRT does not Granger Cause LPIBT  46  0.81230 0.4508 
 LPIBT does not Granger Cause LRT  22.0890 3.E-07 
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An adjustment program has emerged, affecting all sectors and calls for market deregulation, a 
tight fiscal policy and in particular the devaluation of the dinar. Since 1995, the Tunisian 
tourism chained success after success, Tunisia has strengthened its liberal economic 
orientation with its access to the World Trade Organization (WTO) and the signing of free 
trade agreements with the European Union (17.07.1995). In terms of the tourism industry, it 
has adopted a new strategy to deal with the problems arising from previous decades, namely 
an image of seaside mass destination, economic hardship for Tunisian tourism actors. At this 
level, we can say that the Tunisian tourism since independence until recently has undergone 
three major phases: takeoff (1957 - 1972); the boom (1972-2000) and the crisis (2000-
present). Despite the importance of this sector in the economy, several problems overwhelm 
and are becoming more numerous. Problems related to strategic issues, problems related to 
training even for hotelkeepers and officials. From 2002, the Tunisian tourism industry has 
intensively suffered from the impact of the very troubled international situation, which 
resulted in attacks of 11 September 2001 in the USA. Striking the Tunisian soil, bombing in 
April 2002 in Djerba has only complicated an already difficult situation. Consequently tourist 
arrivals fell by 6% in 2002, 17% of nights and foreign exchange earnings by 13%. Adding to 
this the problem of faltering demand and undiversified product. The Tunisian tourist offer 
was in the 60s based on seaside tourism. Today 81% of the total number of beds is located on 
the coastal areas. This causes a decline in occupancy of Tunisian hotels rates, itself linked to 
the low diversity of the Tunisian tourist offer and the predominance of seaside tourism. This 
would reflect the obvious decrease of the basic touristic product tourism product of the 
Tunisian tourism constituted by midrange seaside stays. Beside, tourists having opted for the 
Tunisian destination spend little. In 2001 a tourist spent, excluding transport, averaged $ 304 
in Tunisia against $ 633 in Spain and $ 750 in Turkey. An outdated image sold at a discount: 
the overall image of tourism in Tunisia, built by these institutions remains banal and poorly 
differentiated. Another significant fact characterises the Tunisian hospitality of being fragile 
and delicate. Given the boom has known this area in the space of 40 years; we see that the 
revenue per bed increases slowly compared to the changes in average costs per bed. This 
creates a huge imbalance, leading to the progressive collapse of the hotel unit, adding to that 
the phenomena of overinvestment and especially the increase in interest rates that are 
compounded by the lack of economic performance. The advantages of the Tunisian tourism 
are many (geographical position, mild climate, sandy beaches, oasis ...) however, the 
competition is getting tougher and tougher when it comes to French tourism, Spanish, Italian, 
and Moroccan or even Egyptian ... These countries record higher levels of growth compared 
to that of Tunisia tourism development. They also have extremely diverse offers and enjoy an 
appreciated domestic tourism. Several benchmarks allow the tourist to prefer one destination 
over another (the cost of supply, the type of product, reputation in the field, national or 
cultural events ...) The strategy adopted by these four countries had to aim to tailor their 
offerings to the new conditions of international tourism, while avoiding the pitfalls of tourism 
summer mass that some of them had already experienced (dependence on tour operators, 
seasonal, single-product, ...). Tunisia as for it rose less than its competitors; it did not take the 
turn that was presented to it, while the elites knew how it functions. From an Urbanistic point 
of view, according to ONTT, hotel infrastructure suffers from serious problems, it is 
estimated that 50% of hotels are completely obsolete, and 25% need urgent rehabilitation. 
This implies that 75% of Tunisian hotel parks respond timidly to safety standards required by 
public safety. Aside from a deserted hinterland, a blatant opacity characterizing the 
management modes, the problems affecting this sector continue to grow. 
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Abstract:  

Knowledge, science, inventions and production are undoubtedly driving forces for the  
expansion of the imperial enterprise and gradual appropriation of colonial resources and 
markets after subduing colonial peoples to imperial authority. The British Colonial Office 
had to reform its own organisation, create advisory bodies and seek advice from academic 
and professional expert institutions for such purpose. This marked some kind of departure 
from laissez-faire philosophy and adherence to the state intervention principle by which the 
Colonial Office officials managed to elaborate centrally-guided economic policies so as to 
almost fully integrate the colonial economies into the imperial production pattern. However 
Britain's economic difficulties affected the rate and progress of colonial development and 
prevented the growth of colonial balanced economies. 
 
Keywords: expertise, colonial, economy, development, Colonial, Office 
Conference Topic: AC-EMM 2017 
 
Introduction  

     The survival of human existence depends essentially on economic growth and 
development, the process of which has been for some groups dialectically partly associated 
with colonial expansion and imperial domination. The latter was not a pure coincidence 
during the Industrial Revolution; actually the 1884 Berlin Conference on the colonialist 
partition of Africa could be regarded as an instance of such relationship. Though African 
economic resources did not initially constitute the major sources of profits for British 
investors and governments, they became gradually the object of increasing managerial 
interest the importance of which could be seen in the reorganisation of  metropolitan and 
peripheral official machinery, the setting up of research and training advisory institutions in 
response to successive predominant economic and political trends and requirements. The 
latter comprised the 1929 Colonial Development Fund, the Great Depression and subsequent 
protectionist policies, 1940 Colonial Development and Welfare policy, Second World War 
economic requirements, 1945 Colonial Development and Welfare policy as well as postwar 
economic crisis. The evolution of the British Colonial Office is well described in a number of 
books elaborated by former Colonial Office officials like C. Parkinson, C. Jeffries and others 
like J.M Lee  whereas colonial economic policies have been examined by various historians, 
namely AG Hopkins, B. Niculescu, Gupta and others. The paper will attempt to examine the 
Colonial Office advisory expert institutions together with unofficial bodies concerned with 
economic expertise as well as the economic policies that were framed in response to the 
different contexts between 1920 and 1950 taking evidence from archival colonial papers. 
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Committee and the subsequent 1926 Empire Marketing Board were entrusted with improving 
marketing methods of imperial food products within the UK and enquiry into the production 
of exporting raw materials of the Empire. But the British Treasury's strong opposition to 
commit money to develop colonial production and to depart from laissez faire economic 
policy forced Leo Amery, Colonial Secretary 1924-1929, to make concessions in his policy 
of colonial development fund by imposing interest charges on loans for colonial development 
projects, the latter being primarily designed to solve unemployment problems in Britain 
through orders for manufactured goods and engineering work. Actually, Conservative and 
Labour officials could not abandon profitable economic assets and imperial power in the 
name of ideals or unrealistic humanitarianism when such assets were very badly needed. The 
subsequent 1929 Colonial Development Fund voted by Parliament under Labour R. 
MacDonald government (1929-19231) provided for an expenditure of £1million per year  for 
schemes most relevant to metropolitan interest: equipment for cultivation, drainage and 
irrigation, construction of railways and harbours, supply of electricity and exploitation of 
mineral resources. British economists like J. Atkinson Hobson and J. Maynard Keynes were 
advocates of state intervention and investment in some economic activities with a view to 
increasing consumption and consequently demand, which would in turn promote industrial 
production and secure employment (Hodgart, 1977). But spending from this 1929 Fund faced 
some difficulty because of the concomitant world financial crisis, which pressed British 
officials to review their imperial economic policies. The initial steps taken during the 1932 
Imperial Economic Ottawa Conference could show a departure from a free trade doctrine to 
some kind of protectionism under which import duties were imposed on cheaper Japanese 
goods in British West Africa and favoured more highly priced British ones.  
     Out of the 1929 Fund the British Government could spend only £8.875,083 million until 
1940, one fourth of which was allocated to the African dependencies, whose commodities 
could provide Britain with net dollar earnings at the rate of $200m a year from hard currency 
markets. (Fabian Colonial Bureau,1949). British West Africa, for example, supplied the 
European markets with cocoa, rubber, groundnut, cotton, manganese, diamonds and gold, 
when the Gold Coast was the third largest producer in the world for diamond and manganese 
(Bourret, 1968). The export-oriented colonial economy was part of the imperial production 
pattern making colonies sources of suppliers of raw materials and consumers of metropolitan 
manufactured goods such as tobacco, spirits, cotton piece goods, matches etc preventing thus 
the progressive development of secondary industries. One may wonder how a colony that 
had, in British Officials' mind, to be financially self sufficient on one hand and to remain 
basically the importing market of more expensive and partly unnecessary metropolitan 
industrial products on the other, could accumulate capital for starting secondary industries 
while nearly half its revenues, as in the case of British West Africa, were allocated for the 
payment of salaries and pensions of expatriates (Hopkins, 1973). 
     Deficiency in colonial development together with other challenging international and 
colonial factors during the 1930s such as the emergence of Nazism and fascism, 
consolidation of communism and disturbances in the colonial empire pressed Colonial Office 
officials to put into question their misconception of colonial development and control. This 
misconception rested upon the belief that " it might "might take generations or even centuries 
for the peoples in some countries of the Colonial Empire to achieve self-government" as 
stated in the House of Commons by M. MacDonald, then Secretary of State (1938-1940), 
(HCD, 1938). This miscalculation, which relied upon the loyal collaboration of submissive 
illiterate chiefs under the framework of Indirect Rule, and the exclusion of politically-minded 
emerging educated elite from policy and decision-making machinery, was rejected by Pan 
Africanists and radical youth movements leaders. Such miscalculated belief prevented to a 
large extent the development of colonial higher education and consequently the production of 
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local experts. However, some officials were aware that such exclusion tended rather to 
antagonize educated Africans and threaten the stability of the colonial system. M. Hailey, 
Political Adviser at the Colonial Office, observed during his tour in the colonial African 
dependencies in 1940 that "racial consciousness took the form of standing antagonism to a 
government of alien composition, its leaders having usually been in the better educated and 
more socially advanced element in the native population" (Hailey, 1944). Given the very 
threat to British imperial survival in the late 1930s, the Colonial Office officials had to accept 
Hailey's concept of 'imperial or colonial partnership', under which colonial economic 
development was to constitute the preconditions to any form of political transfer of power. 
Already, Colonial office officials, motivated by forward thinking after the 1938 West Indies 
disturbances had been thinking of extending 1929 Fund into new economic and social 
policies.  
 
The War, economic requirements, and post-war planning 
 
     The 1929 Colonial Development Fund was replaced by 1940 Colonial Development and 
Welfare Act,  providing for assistance to colonial governments up to a maximum of £5 
million a year for development and welfare work, and an annual sum for colonial research up 
to a maximum of £500,000. Defending this new policy in the House of Lords on July 5th 
1940, Lord Lloyd, then Colonial Secretary (1940-1941), underlined the' reproaches directed 
by Britain's rivals as to the little development undertaken in her vast Empire (Cmd 6174).  
     Conceived as a precondition to training in management and eventual long-term transfer of 
power, the 1940 CD&W Act focused on the improvement of the economic and social 
conditions and on the amelioration of the means of their achievement, which would 
necessitate an increase in revenue through taxation, improvement of local government 
machinery, and reinforcement of personnel for various services. But its implementation 
proved difficult given the urgent wartime priorities imposing control of trade, mobilisation 
and diversion of funds and labour force. The June 1941 circular sent by Colonial Secretary, 
Lord Moyne (Feb.1941-Feb. 1942), stressed the need "to regulate the use of resources in the 
interest of both the general war effort and the well being and development of the colonial 
empire; to  reduce consumption by taxation direct or indirect; to save actual material 
resources in personnel; to organize propaganda for various schemes;  to encourage various 
gifts and free interest loans." (Cmd 6299). In fact, additional taxation amounting to 5% on all 
import duties, 50% duty on gold and export duty on cocoa and manganese were imposed in 
the Gold Coast colony as a contribution to the defence of the Empire. Colonial exports to the 
UK from Nigeria rose from 59.48% in 1939 to  remain above 80% during the war period, 
those of Sierra Leone from 61.14%  in 1939 to 82.87 in 1945, and from Gambia from 30.61% 
to 91.82%  respectively.   UK monopoly over the West African export market was obvious, 
for it could enable her to sell to hard currency zones and increase her dollar earnings. West 
African imports from the UK were above 50% for Nigeria during the war period, above 60% 
for Sierra Leone except in 1942 and 1944, above 45% for Gambia except in 1941 and 1943 
increasing to above 55%, whereas in the Gold Coast, imports from the UK were above 60% 
for the war period. Economic help to the UK from June 1943 to the end of the war in raw 
materials was valued at £31,351,000, and about £22,556,000 were shipped from British 
colonies to the USA, enabling Great Britain to earn dollars (Colonial reports and 
CO96/765/31080/1940). British monopoly over West African trade can indicate a stronger 
integration in the imperial production pattern in which the West African colonial economies 
would remain subordinated to that of the UK, and their development would considerably 
depend on the productive and absorptive capacities of the British market in the difficult 
postwar years.  
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     Besides this control, diversion of funds for the War constituted an impediment to colonial 
economic development; the colonial government of Sierra Leone offered a sum £756.000 
over three years, that of the Gold Coast offered £6,972,731 in addition to private gifts 
amounting at least to £931,127 (Colonial Reports, 1946). As regards diversion of labour for a 
War, which was not the direct concern of colonial people in general and that of West 
Africans in particular, intensive recruitment raised the prewar level of the Royal West 
African Frontier Force from 8, 000 to 146, 000 (Cmd 7167). This diversion of resources 
consequently retarded the implementation of  development policy during the war and even 
later. Examining the financial aspects of CD&W, Niculescu evaluates the total sum of money 
spent from CD&W at  £2,860,000 for all the colonies, which is quite meaningless compared 
to what the latter offered during the War (Niculescu, 1958). 
     Though most of the resources whether human or material were badly needed for other 
purposes than the development of the colonial people, the war effort contributed directly or 
indirectly in the improvement of West African infrastructure and the creation of a regional 
administrative organization to discuss the possibilities of postwar reconstruction. The 
colonial governments were asked to formulate economic plans for years ahead with the 
assurance that some of the money would be available from CD&W sources. For this, 
Conservative Colonial Secretary Oliver Stanley (1942-45), had to persuade the Treasury that 
such assistance and investment would "would prove beneficial to Britain, and would in the 
long term benefit Britain, either in the form of increased export of colonial commodities, 
which otherwise Britain would have to obtain from hard currencies, or in the form of 
increased export from the colonies as part of the Sterling area to the hard currency country 
outside" (CO 852/588/19275/1944). In his opinion, the development cost of the colonies to 
the UK would be minimal because part of the money would be given in a loan form and 
would come back to the Treasury. There was however no indication that those loans would be 
interest-free whereas colonial loans to Britain were interest-free during the war. This 
approach to colonial development was rather determined by Britain's priorities in the postwar 
era, and one wonders whether there could have been any other alternative for the 
development of colonial people under colonial rule and domination and from a government 
motivated by short term and long term self interest and known for its imperialistic practices.  
     At the regional level, a development adviser, Noel Hall, former Director of the British 
National institute of Social Economic Research, was appointed in 1943 in order to advise  on 
which schemes could be given priority as regards material requirements and also on schemes 
not covered by the assistance from C.D&W. He was concerned with the task to avoid 
overlapping of research and to advise on the provision of the technical assistance. The 
machinery established in West Africa resembled a pyramid the base of which was constituted 
by the district and Provincial Committees. At this level officials had to collect facts, figures 
and opinions on local development projects; at a second and higher level, the Central 
Committees in each colony received the data available, and formulated plans which were 
channeled up to the Development Adviser for examination. Approval and disapproval or 
amendment of development plans were to derive at a higher a level, the centre of  decision-
making, in which complementary arrangements were to be made in order to meet the new 
requirements of the colonies for their development programmes (CO 554/132/33718/1/1943). 
N. Hall's  report pointed out to existing incomplete land surveys, unavailable hydraulic data, 
insufficient economic and demographic data. So, there was an urgent need for training local 
staff and secure the services of expatriates. Local training at higher level necessitated the 
development of higher education, which was the mission of the 1943  Asquith and Elliot 
Commissions respectively appointed to deal with colonial higher education in the colonies 
and in West Africa in particular (Borsali,1983). 
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Conclusion 
 
     Departure from laissez faire policy to the adoption of Keynesian principles or state 
intervention was characterized by dependence on expert knowledge offered by various 
committees and commissions whose membership comprised former colonial officials, 
politicians and university academics. However, it was not all the time possible to balance 
between what was morally desirable, scientifically necessary and politically and 
economically impracticable or unacceptable. Evidence shows the relatively unavoidable 
continuing process of colonial exploitation despite some British officials' and academic 
experts' higher standards of forward thinking. 
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Figure 2: International Reserves Index, Specific Countries 

 

 

 

Source: Bloomberg�� data base 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0
500

1000
1500
2000
2500
3000
3500
4000

3/
1/

19
97

5/
1/

19
98

7/
1/

19
99

9/
1/

20
00

11
/1

/2
00

1
1/

1/
20

03
3/

1/
20

04
5/

1/
20

05
7/

1/
20

06
9/

1/
20

07
11

/1
/2

00
8

1/
1/

20
10

3/
1/

20
11

5/
1/

20
12

7/
1/

20
13

9/
1/

20
14

11
/1

/2
01

5

China

Germany

Japan

UK



    AC-EMM 2017 
Multidisciplinary Academic Conference  

270 

 

Table 1 presents the change in U.S. monetary base and yearly current account.   

Table 1: The change in U.S monetary base and yearly current account 

Date 

Balance in Current 
Account in billions of 
Dollars 

Change of Monetary Base 
in billions of Dollars1 

1986-01-01 -142.7 12.351 

1987-01-01 -154.1 18.184 

1988-01-01 -115.8 21.317 

1989-01-01 -92.4 18.267 

1990-01-01 -74.9 14.388 

1991-01-01 7.9 14.651 

1992-01-01 -45.6 29.865 

1993-01-01 -78.5 24.890 

1994-01-01 -114.7 37.485 

1995-01-01 -105.1 42.543 

1996-01-01 -114.1 25.586 

1997-01-01 -129.3 16.110 

1998-01-01 -204.5 27.838 

1999-01-01 -286.6 30.440 

2000-01-01 -403.7 39.974 

2001-01-01 -388.8 43.915 

2002-01-01 -450.8 23.868 

2003-01-01 -515.7 63.563 

2004-01-01 -627.0 46.944 

2005-01-01 -737.7 27.117 

2006-01-01 -802.2 34.974 

2007-01-01 -718.1 32.356 

2008-01-01 -691.6 14.584 

2009-01-01 -381.9 9.544 

2010-01-01 -445.9 897.209 

2011-01-01 -481.5 323.639 

2012-01-01 -468.2 414.178 

2013-01-01 -386.1 168.237 

2014-01-01 -401.7 327.245 

2015-01-01 -477.4 899.201 

2016-01-01  178.957 

Source: Federal Reserve Bank of St. Louis, https://fred.stlouisfed.org/series/BPBLTT01USQ637S 
                                                           
1��Change in the monetary base was calculated from the original series of monetary base data published for 
dates that were close to end of a quarter.  

https://fred.stlouisfed.org/series/BPBLTT01USQ637S
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Table 1.  
 

Year Net migration  
(thousands) 

2001 -32,6 
2002 -27,8 
2003 -27,5 
2004 5,5 
2005 76,3 
2006 -12,1 
2007 -20,7 
2008 -10,2 
2009 34,2 
2010 18.1 
2011 20.2 
2012 -21.5 
2013 -2.6 
2014 -6.5 
2015 -3.4 
2016 -2.2 

 
Source: National Statistics office in Georgia 
 

Figure 1.  

  

Source: National Statistics office in Georgia 
 

There we see the statistical information about emigrant and immigrants GeoStat 
provides annual statistics of migrant flows to and from the country. Major countries of origin  
 
(using citizenship as a proxy) of both immigrants and emigrants remain Georgia's 
neighboring countries - the Russian Federation (RF), Turkey, Armenia, Azerbaijan, and 
Ukraine, while migratory groups from other countries remain quite small in size. 
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(3) 
The variance of  is  

                                         

(4) 
Asymptotic control limits are used instead of time-varying control limits in this study to 
simplify the control chart. Assuming that  denotes the width of the control limit, the 
nonparametric EWMA sign chart can be described as 

   

                                                                                                                               (5) 

 

By plotting the statistics  on the chart for process monitoring, if there is any 

 or , the process is declared to be out of control, and some adequate 

actions should be taken to find and eliminate the assignable causes.  

Generally, the statistical performance of a control chart implies same in control average 

run length (namely ) to achieve a small out of control average run length (namely 

) under the given process shift and corresponding  combination. Herein, the 

desired  is set to 370 and shift proportion  with different sample sizes 

 are considered.  Table 1 illustrates the numeric output of minimal 

out-of-control . 
 

Table 1. The minimal out-of-control  
 

 0.01 0.05 0.1 0.2 0.3 0.4 
5 322.83 86.29 30.93 11.08 5.82 3.27 
10 284.37 51.62 19.01 6.58 3.46 2.33 
20 236.40 31.01 11.29 3.87 1.85 1.14 
30 202.10 23.20 8.30 2.82 1.43 1.03 
50 154.73 16.04 5.63 1.83 1.06 1.00 
100 100.12 9.55 3.32 1.13 1.00 1.00 

Table 1 shows the numeric outcome of n,  and shift proportion. The outcome is 

reasonable because larger process shift usually leads to smaller out of control . 

Especially, the out of control  decreases sharply in small process shifts. Besides, the 

optimal smoothing constant  increases when the sample size increases at the same shift 

proportion.  
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Considering the production cost of nonparametric EWMA sign charts with EPQ model, the 
detailed objective function of our proposed model with EPQ model which can be improved 
on Eq. (8) as below: 

 

TC = PCS + QC + PCI + PCN                            

(9) 

 

where   . 

= unit setup cost  

 =yearly demand 

=holding cost per hour 

= average demand per hour 

= the production rate per hour 

=unit penalty cost in the out-of-control state 

= minimal cost per time cycle under EWMA with EPQ 

 

In order to compare minimal cost  and  in EPQ model, related cost 

parameters including setup parameters ( , , ), the production 

parameters ( , , , , , , , , 

), the inventory parameter ( ), and penalty parameters ( ) are considered 

to minimize the output of objective function. Table 2 shows that the minimal quality cost 

 and total cost (TC) of the nonparametric EWMA sign chart with EPQ models in 

different shift proportion .  

 
Table 2. The minimal quality cost  and total cost (TC) of the nonparametric EWMA 

sign chart with EPQ models. 
 

 

  

 0.01 0.05 0.1 0.2 0.3 0.4 
 10 7 5 5 5 5 
 0.05 0.05 0.05 0.12 0.25 0.37 
 2.492 2.480 2.483 2.772 2.822 2.803 
 0.14 0.10 0.09 0.10 0.10 0.10 

 284.37 67.27 30.93 11.16 5.82 3.71 
 114.43 269.02 453.08 952.42 1681.01 2752.55 

 4735.7 14890.3 27574.4 53073.7 78802.3 104873.9 



http://en.wikipedia.org/wiki/Holding_cost
http://growingscience.com/beta/authors/Himani+Dem/
http://growingscience.com/beta/authors/S.R.+Singh/
http://growingscience.com/beta/authors/Jitendra+Kumar/
http://growingscience.com/beta/ijiec/1198-an-epq-model-with-trapezoidal-demand-under-volume-flexibility.html
http://growingscience.com/beta/ijiec/1198-an-epq-model-with-trapezoidal-demand-under-volume-flexibility.html
http://growingscience.com/beta/ijiec/
http://growingscience.com/beta/ijiec/
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Pan%2C+E)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Jin%2C+Y)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Wang%2C+S)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Cang%2C+T)


    AC-EMM 2017 
Multidisciplinary Academic Conference  

286 

 
 

Brief biographies of the authors 
Shin-Li Lu is an Associate Professor in the Department of Industrial Management and Enterprise 

Information at Aletheia University, Taipei, Taiwan. He received his PhD in Industrial Management at the 
National Taiwan University of Science and Technology, Taiwan. His research interests are in the area of quality 
management and production management. Related papers have appeared in journals such as Journal of 
Statistical Computation and Simulation, Expert Systems with Applications, Quality and Reliability Engineering 
International, Quality Technology & Quantitative Management, and so on. 

 





















    AC-EMM 2017 
Multidisciplinary Academic Conference  

296 

REFERENCES 
 

[1] Fidel, P., Schlesinger, W., & Cervera, A. (2015). Collaborating to innovate: Effects on 
customer knowledge management and performance. Journal of Business Research, 68(7), 
1426-1428 

Tseng, S. M. (2016). The effect of knowledge management capability and customer 
knowledge gaps on corporate performance. Journal of Enterprise Information 
Management, 29(1), 51-71. 

[2] Davenport, T. H., & Prusak, L. (1997). Information ecology: Mastering the information 
and knowledge environment. Oxford University Press on Demand. 

[3] Schultze, U. (2000). A confessional account of an ethnography about knowledge 
work. MIS quarterly, 3-41. 

[4] Zanjani, M. S., Rouzbehani, R., & Dabbagh, H. (2008). Proposing a conceptual model of 
customer knowledge management: a study of CKM tools in British 
dotcoms. management, 7(8), 19. 

[5] Gebert, H., Geib, M., Kolbe, L., & Brenner, W. (2003). Knowledge-enabled customer 
relationship management: integrating customer relationship management and knowledge 
management concepts [1]. Journal of knowledge management, 7(5), 107-123. 

[6] Buchnowska, D. (2011, September). Customer Knowledge Management Models: 
Assessment and Proposal. In Euro Symposium on Systems Analysis and Design (pp. 25-
38). Springer Berlin Heidelberg. 

[7] Shami, M., Sakhaee, N., & Shahbaznezhad, H. (2009). Mechanisms of customer 
knowledge management in E-commerce websites. Research Journal of Information 
Technology, 1(2), 86-93. 

[8] Sakhaee, N., Shahbaznezhad, H., & Zanjani, M. S. (2012). A comprehensive model for 
customer knowledge management mechanisms. Available at SSRN 2660769. 

 
 
Author 1 
Dr Shakir Hafeez is working as Assistant Professor at Management Sciences Department of 
COMSATS Institute of Information Technology Abbottabad, Pakistan. His area of Interest 
are Customer Satisfaction, Customer Knowledge management, Branding and Advertising etc.  



    AC-EMM 2017 
Multidisciplinary Academic Conference  

297 

 

Entrepreneurship Intention of Albanian Students: an 
Evidence From Computer Engineering And Business 

Informatics Programs 
 
 

Besjon ZENELAJ 1, Alba KRUJA 2  
1Department of Business Administration, Epoka University 
2Department of Business Administration, Epoka University 

bzenelaj@epoka.edu.al, akruja@epoka.edu.al  
 
 

Abstract 
The purpose of this study is to make an evaluation on entrepreneurship intention of 

the university students. In order to conduct this study a sample of 88 students from two 
different programs of Epoka University. Participants were asked to answer a survey. In order 
to interpret the data we conducted mean comparison and One-Way ANOVA analysis. This 
study found that there were not significant differences on entrepreneurships intention among 
business informatics and computer engineering students. Students are found to have high 
entrepreneurship attitude but compared to it has low entrepreneurship intention. This study 
provides insight into entrepreneurship intention.  
 
Keywords: Students, Intention 

Main Conference Topic: Academic Conference on Economics, Management and Marketing 
in Prague 2017, Czech Republic (AC-EMM 2017)   

 

 
Introduction  

Albania is among the countries that not only have always been a pathway thus 
connecting trade in the ancient times (via Egnatia) but also it contains the archaeological 
remains of both western and eastern cultures. It is well-known fact that effect of this 
historical background is seen in several fields of the society of the country also nowadays. 
That is why through this paper we aspire to go in deep and understand the behavior of 
Albanian businesses and businessperson. According to the Statistical Business Register by 
the Albanian Institute of Statistics in Albania the vast majority (56 %) of these businesses is 
dominated by businesses, which have, as the main activity trade, accommodation, and food 
service (INSTAT, 2015). Furthermore, according to Albanian Institute of Statistics (INSTAT, 
2016) by 2015 in Albania there are 146.349 active Albanian Enterprises, and 5.939 active 
Foreign Enterprises and Joint ventures.  

Another interesting data is the division according to the number of employees. 136.470 
active enterprises have between 1-4 employees. 8.172 active enterprises have between 5-9 
employees. 5.944 active enterprises have between 10-49 employees and 1.652 active 
enterprises have more than 50 employee (INSTAT, 2016). It is clear from the above 

mailto:bzenelaj@epoka.edu.al
mailto:akruja@epoka.edu.al
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statistical data that Albanian economy is mainly based on the SME (Small-Medium Sized 
Enterprises). In this context, it would be important to get some insights regarding the 
intention and orientation of the youths in starting new businesses.  

Literature review conducted on behalf of this study and previous works on the topic 
have shown that university students suitable sample for researchers to exploit the 
entrepreneurship orientation and intention (Mueller & Thomas, 2001: 62; Bolton & Lane, 
2012: 225). Furthermore, lack of education in entrepreneurship could be considered as a 
serious problem with greater impact than thought. (Lee et al., 2005: 27-28) argues that 
entrepreneurial culture is crucial for economic systems in order to strengthen them and make 
resident to several macroeconomic threats. He further states that countries can learn from 
successful experiences in order to build a stronger economy by cultivating entrepreneurial 
culture. One study concluded that education in entrepreneurship is crucial to influence the 
entrepreneurial behavior of university students who have stronger entrepreneurial intention 
considered to students who did not graduate from an entrepreneurship oriented program or 
did not take entrepreneurial courses in their curriculum even though they were business 
graduates. This study concluded that entrepreneurship intention can be triggered, to some 
extent, through education one receives (Kolvereid & Moen, 1997: 156, 159). Education in the 
field of entrepreneurship does not concern only businesses (whether commercial or social 
businesses) but also other important fields such as technology, and academia (Kirby, 2004: 
517).  

Entrepreneurship education is an evolving and continuously improving discipline since 
the first entrepreneurship courses were provided. It can be stated that providing and 
developing entrepreneurship programs, and courses is a difficult task to be overcome for 
higher education institutions in general and business schools in particular (Alvarez et al., 
2015: 382). 

This paper is aiming to provide insights from the entrepreneurial orientation and 
intention of Albanian students. This paper is focused on Business Informatics and Computer 
Engineering students at Epoka University.  

 
 

Entrepreneurship: Conceptual Review and Characteristics 
The term `entrepreneur` has its roots in the French word entreprendre (to undertake) 

and this concept is accepted widely as the origin of this term that has plenty of definitions 
(Kirby, 2004: 511). Entrepreneurship is a discipline of application to find the resources and 
embracing the change (Thompson, 1999: 286). Entrepreneurship has three important 
elements which are the vision, the individual with the leadership skills, altogether with the 
will to build something valuable (Thompson, 2000: 329), and is seen as the engine of 
economy (Jack & Anderson, 1999: 110; Ismail et al., 2015:354) with big impact on social and 
cultural developments(Rae, 2000: 145). Prior to the information related to the entrepreneur 
characteristics is valuable to mention and not to underestimate entrepreneurial behavior and 
entrepreneurial environment. Thompson (1999: 288) in his study has stressed the importance 
entrepreneurial behavior as it defines the viability to take advantage of the opportunities 
created. Entrepreneurial environment on the other hand, is considered to have significant 
effect on firm performance and its views on entrepreneurship (Lumpkin & Dess, 1996: 152); 
on entrepreneurship intention (Linan et al., 2011: 209), and especially on the product 
innovation process (Alvarez et al., 2015: 380) since there are evidences that support the 
positive relationship between entrepreneurship and innovation (Zhao, 2005). 

Entrepreneur characteristics are another crucial topic taken in consideration in 
entrepreneurship studies. The founder of the business (or entrepreneur) has immense 
importance especially when the firm is its beginnings (Dyer, 2006: 254). Dacin, et al. (2010: 
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We have also included some demographic questions in the questionnaire which are as 
follows: 

o Gender 
o Department 
o City 
o Self-employability of the parents 

Further, we have prepared the questionnaire to deliver to the students. The population 
of the study is composed of the students of Business Informatics Program at the Faculty of 
Economics and Administrative Sciences at Epoka University, and Computer Engineering 
students at the Faculty of Architecture and Engineering at Epoka University. The sample of 
the study and has been chosen by simply random sampling. We have decided on these thus 
taking as an example also previous researchers who considered in their works samples with 
technological background (phan et al., 2002: 157-158: Wang and Wong, 2004: 165-166).We 
asked from the Head of Business Informatics Program and from the Computer Engineering 
Program Coordinator to deliver the questionnaire to the students. The questionnaire was sent 
online via Google Forms1.Questionnaire number filled by the students was 88. The number of 
questionnaires suitable to be included in the analyzing process was 76 or 86.34% of the 
collected questionnaires. 

To analyze the data of this study SPSS 20 package has been used. In order to analyze 
the data of this study we have conducted One Way ANOVA. We have used it to define 
whether there are significant differences among different samples in a study. First of all the 
number of answered surveys was 88. From these, only 76 or 86.3% of them were included in 
the analysis process. From the demographic data we observed that 44.7% of participants were 
male whereas 55.3% were female. On the other hand, there is a slight difference between 
participants from the two departments.  The demographic characteristics of the participants in 
the sample are presented at Table 1. 
 

Table 1: Demographic characteristics of the sample 
 

  f % 

Gender 
Male 34 44,7 
Female 42 55,3 

Department 
Computer Engineering 39 51,3 
Business Informatics 37 48,7 

City 
Tirana 56 73,7 
Other cities 20 26,3 

 
From the mean comparison we found out that, there are some differences among the 

groups. Firstly, we may say that there is a slight difference in risk taking dimension. We 
found that females were more risk takers. The locus of control also is higher in females. This 
means that females have a higher degree of belief that they have control over the outcome of 
the events. As table 2 shows, females perceive more barriers to entrepreneurship than males. 
Also compared to males they perceive that support is higher too. Attitude towards 
entrepreneurship is higher in females but entrepreneurship orientation is higher in males. 

                                                           
1The link of the form was: 
https://docs.google.com/forms/d/e/1FAIpQLScGCCs-
mx8RRmDKoxmujuACpts_idTg7IGqIDq0462qIQbCRA/viewform 

https://docs.google.com/forms/d/e/1FAIpQLScGCCs-mx8RRmDKoxmujuACpts_idTg7IGqIDq0462qIQbCRA/viewform
https://docs.google.com/forms/d/e/1FAIpQLScGCCs-mx8RRmDKoxmujuACpts_idTg7IGqIDq0462qIQbCRA/viewform
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The mean comparison according to departments revealed us that Business Informatics 
program students had higher risk taking mean. Locus of control in a very narrow difference 
was higher. Perceived barriers value is higher too. Attitude towards entrepreneurship was 
higher in Computer Engineering students whereas Entrepreneurship intention was higher at 
Business informatics students. Prior to interpret the data we are providing the results of One 
Way ANOVA. 

Firstly when conducting One Way ANOVA we have to be sure that we have sufficient 
sample sizes in each independent variable. Since the aim of this study is to exploit 
entrepreneurship intention of students from two different programs, and define whether exists 
or not possible differences we have defined as independent variable the Business Informatics 
(BINF) and Computer Engineering (CEN) program. In order to confirm that we have 
sufficient amount of sample we have conducted frequency analysis. Since we have at least 
enough elements for each sample, we are confident to have at least valid Analysis of 
Variance. 
 

Table 2: Frequency table for BIN and CEN programs 
 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 
CEN 39 51.3 51.3 51.3 
BINF 37 48.7 48.7 100.0 
Total 76 100.0 100.0  

 
According to the analysis of the data from mean comparison and One-Way ANOVA 

we would conclude that first of all there is no slight difference among the two departments. 
We would estimate that the reason for this is the sample number or the fact that the students 
of the two programs show somehow similar characteristics because they have a strong 
technological background, and they do not take any Entrepreneurship course. 

Risk taking according to the analysis is at the same middle level for both groups. This 
shows as that both Computer Engineering and Business Informatics students are willing to 
take risk in a significant middle level. Locus of control on the other hand, is above the 
average and nearly similar to the two programs, which show a high self-esteem and 
determination for both of the student groups. Perceived barriers are higher for Business 
Informatics students even though One Way ANOVA analysis showed that this difference was 
not significant. We estimate that this is because they have some business related courses and 
are more oriented towards defining the barriers clearer than computer-engineering students 
define. This study revealed that the attitude towards entrepreneurship is high. Both groups 
perceive entrepreneurship positively but interestingly entrepreneurship intention was found to 
be lower that the attitude towards entrepreneurship. We would conclude that low 
entrepreneurship intention is low also because of the Albanian economic environment.  

Further, we do relate this result to the fact that they are in a young age and they are 
more likely to be independent in their work. When it comes to the being self-employed after 
finishing the university, they do include their perceptions regarding Albanian business 
environment problems, which lowers the intention rate. Moreover, since they are not having 
any Entrepreneurship course in their curricula we would estimate that this is another fact that 
lowers their entrepreneurship intention. 

 
  





http://instat.gov.al/
http://instat.gov.al/
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Chart-1: Sector Structure of Enterprises 

 
 
 
 
 
Chart-2: Operating Periods of Enterprises 
(Year) 

 
 
 
 
 
Chart-3: Legal Structure of Enterprises 

 
 
 
Chart-4: Number of Employees in Enterprises 
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Table-3: Frequency Analysis Results of Likert Scale Questions 
  

  
Absolutely 
Agree  

Agree  Neutral 
Agree  

Disagree  Strongly 
Disagree 

 
Difficulties 

We have difficulty repaying commercial debts on time 23,42% 29,11% 13,92% 28,48% 5,06% 
We have difficulty in repaying debt installments that 
are on the bank 16,13% 31,61% 8,39% 30,32% 13,55% 
We have difficulty collecting receivables on time 

57,23% 33,33% 1,89% 5,03% 2,52% 
Qualifications The assets shown as collateral are sufficient 30,14% 37,67% 17,81% 10,96% 3,42% 

We can get credit in the desired wage 17,88% 42,38% 13,25% 18,54% 7,95% 
We can make all our cash payments in a timely and 
convenient manner 17,83% 36,31% 16,56% 24,20% 5,10% 
New ideas and growth opportunities can be evaluated 
by our business 25,49% 41,18% 17,65% 11,76% 3,92% 

Fund Resources Credits are usually short-term 16,44% 47,26% 20,55% 10,27% 5,48% 
The fact that financial statements do not give 
confidence to the bank is an important question 31,03% 34,48% 20,00% 10,34% 4,14% 

Macro Problems in 
Working Capital 
Management 

Loan interest rates should be low 8,00% 10,00% 10,67% 31,33% 40,00% 
The state encourages the financing of small businesses 12,24% 18,37% 19,05% 23,81% 26,53% 

 
67.81% of the enterprises are considered to be adequate in their working capital 

qualifications. However, 17,81% of the enterprises are undecided in this respect. While 
enterprises generally think that they can find credits in the desired maturity, the rate of 
unstable and negative thinkers is also quite high.Moreover, it is understood that these loans 
are mainly obtained by the purpose of the management of the working capital, since the loans 
used by the enterprises are mostly short-termed.Another reason why credits are mostly short-
term is identified to be the lack of confidence in the financial statements of the enterprises. 
Increasing the reliability of financial statements is understood to be one of the fundamental 
problems that can solve the identified funding issues.In the establishment of reliable financial 
statements, the importance of accounting and finance department within the structure of 
internal organization of enterprise comes out with this problem.The interest rates of the loans 
used by the enterprises within macro policies are mostly high.According to the enterprises, 
the support of the government to the SMEs can not be understood clearly, depending on the 
reliable distribution of the answers to the questions about government support.  
2- Correlation Analysis A correlation analysis was conducted with the aim of determining the 

relationships 
among the elements in the study area that are thought to be effective in managing the working 
capital.The results of the analysis are included in the Appendix-1 table. 

 No significant relationship was found between the operating periods of the enterprises and 
other variables. The following conclusions can be proposed, depending on the absence of a 
relationship between the operating period of the enterprises and other variables: 

�x The operating period of the enterprise does not affect the education of the business manager. 
�x The operating period of the enterprise does not affect the existence of accounting and finance 

department. 
�x The operating period of the enterprise does not affect the number of employees andthe period 

of activity does not affect employment in a positive way.In addition, no increase in the 
number of employees can be interpreted asnot being able to achieve the desired growth. 

�x Problems that may arise in the management of working capital are not related to the operating 
period of the enterprise. Whether it is a new business or a long-running business, it is 
experiencing the same problems in managing its working capital. 
A positive relationship was found between the educational status of business managers and 

the presence of accounting and finance department, and the educational status of the employees in this 
department.As the level of education of business managers increases, the presence of accounting and 
finance department increases, and it is understood that the education level of employees in this 
department also increases. It can be said that the level of education of managers is very important in 
solving the problems that enterprises face in management of working capital. 
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It has been determined that there is a 99% reliability level relationship between the presence 
of the accounting and finance department and the number of employees in the enterprises.According 
to this finding, the presence of accounting and finance department depends not only on the level of 
education of managers but also on the number of employees who are in operation. 

A positive relation was found at 95% reliability level between the education level of the 
financial manager of the business and the level of education of the business manager, the payment of 
commercial debts and the low perception of the bank loan interest rates. According to this: 
�x As the level of education of the manager increases, the education level of the finance manager 

also increases. 
�x As the level of finance manager's education increases, it is understood that the enterprise is less 

able to pay trade debts. 
�x As the education level of the financial manager increases, the interest rates on bank loans are not 

perceived as too high. 
The number of employees in the enterprise affects a majority of the working capital management 

factors.The relationships identified are as follows: 
�x There is a relationship of 99% reliability level between the number of employees and area of 

activity.In particular, the number of employees operating in the manufacturing sector is higher 
than the number of employees in other enterprises. 

�x As the number of employees increases, the presence of accounting and finance department of 
enterprises increases. 

�x As the number of employees increases, they have less difficulty in paying their trade debts than 
others. 

�x As the number of employees increases, they have less difficulty in repaying their bank loans than 
others. 

�x As the number of employees increases, innovations become easier to adapt and growth 
opportunities can be appreciated better than in other enterprises. 

�x As the number of employees increases, it is easier for the employer to find credits in the desired 
maturity. 

�x Enterprises with a high number of employees are more concerned about the reliability of 
financial statements. 

�x Enterprises with a high number of employees think that the collaterals for loans are more 
adequate than other enterprises. 

�x Enterprises with a high number of employees think that the government's support for SMEs is 
better than other enterprises. 

When the other factors affecting the collection, which is the most important element of the 
working capital management, were examined, it was understood that none of the variables subject to 
the research were effective.In sum, the operational area, size, level of education of managers and 
duration of operation are not influential on the collection problem of the enterprises.It can be said that 
the source of the collection problem is not caused by the internal dynamics of the enterprise but by 
external factors.These external factors are generally regarded as macroeconomic factors and it is not 
possible to find solutions with the internal policies of the enterprises. In order to solve 
macroeconomic problems, it is necessary to get more support from organized expert 
institutions.Problems in collections directly affect the working capital.Especially, it is supported that 
we find a very high relation between collection and trade debts and bank loans payments in the range 
of 99% reliability. In particular, it is supported by the fact that a very high correlation is found in the 
range of 99% reliability between collections and trade debts and bank loans payments.As the 
collection problem increases, repayment of commercial debts and bank loans becomes difficult.In 
addition, enterprises having collection problems accept that the government gives low support for 
SMEs and they are looking for different solutions. 

In the problem of payment of debts, although the source of the problem in commercial debts 
and bank loans repayments is common, the results are dissimilar. Enterprises struggling to pay 
commercial debts state that they are not able to appreciate new ideas and growth opportunities, and 
the government support is not enough, while the others having difficulties in repaying their banks 
loans report that they have not experienced these problems. 
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agriculture and rural development has also started to be implemented in Turkey; however, the 
system is not a general accounting network, but a system designed to make economic 
analysis of the main mass, depending on the statistical significance of the sample 
mass.However, it would be a more correct approach for the farmers operating in Turkey to 
register their accounts and to present the data instantaneously in the formulation of 
agricultural policies. 
 
LITERATURE  
 
The EU (1965) standardized the keeping of accounting records of these enterprises in order to 
classify and manage agricultural enterprises in the first place in the development of the EU 
CAP (Common Agricultural Policy).For this purpose, in 1965, the structure of the Farm 
Accountancy Data Network (FADN) was decided by the EU Commission.However, the EU 
did not oblige all agricultural holdings to keep an accounting record, but received accounting 
data by sampling from within agricultural businesses that only meet certain criteria.By 
generalizing the data obtained from the sample mass, it developed strategies for CAP. 
 
In his study, Cengiz ERDAMAR (1974) shows the classification of enterprises in the 
agriculture sector and what the economic sizes within the determined classes are within the 
specified date.In the study, he argues that the accounting system should be taught to farmers 
in order to ensure the healthy management of agricultural enterprises.On agricultural 
accounting, he suggests that Ziraat Bank should organize agricultural associations and 
cooperatives. 
 
Göktolga and Karacier (1999) examined the agricultural accounting data network (FADN) 
implemented within the EU and argued that agricultural policies could not be properly 
managed because this system was not in Turkey.He suggested that Turkey should establish a 
FADN-like system immediately. 
 
TASB (2006) Turkish Accounting Standards Board issued TAS (Turkish Accounting 
Standards) in accordance with international developments and published TAS 41 standard in 
accordance with sector specific structure. 
 
Murat ARSLAN (2008) examined the applicability of the FADN (Farm Accounting Data 
Network) system in Turkey, which is the counterpart of the FADN system used in the EU.In 
this study, attention has been drawn to the problem of choosing the sample mass very 
carefully in order to reach the information which is important in agriculture 
policies.Depending on the lack of statistical studies on the sampling, the sample was 
determined based on the mass professional opinion in 2008.Accordingly, the incoming data 
reveal the problem of general representation.Arslan suggests that sample mass selection 
should be made by private professional firms, not by the state. 
 
In his work, Cihan NAZLI (2008) examined the sub-structure of the FADN system which has 
been started in Turkey and determined that it is necessary to reach the required data and to 
have great economical and human resources for the continuity of FADN system.The fact that 
agricultural enterprises in Turkey do not have the habit of recording accounting in the 
direction of tax structure, the lack of organization to collect data, the lack of specialization of 
the data collectors, and the costs are mentioned as the biggest dilemmas of the system. In 
order to overcome these problems, he recommends that the Ministry should establish a 
special organization for FADN and that other organizations should be included in this 
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Each farmer shall be classified according to their size in accordance with the determined 
criteria in the pilot region determined within the scope of the planned project and the opening 
balance shall be arranged so that the desired sized farms can be considered as an appropriate 
legal entity (company) structure and accounting records can be made on the basis of the 
balance sheet. The declarations of the present farmers will be benefited while arranging the 
opening balance.These statements are scattered throughout various institutions of the 
state.The most difficult part of the work is the data collection and assembling phase. To be 
able to collect data from different institutions of the state (Mernis, Police Office, Land Office, 
etc.) and the security of these data are important elements in the study. 

 
In the direction of the project,how the IAFAs (Independent Accountant and Financial 

Advisor) can be involved in the system will be investigated in order to get legal structure and 
to provide timely and truthful information to the users of the accounting information system. 

The expected target in the project is to introduce software that will make the FADN 
(Farm Accounting Data Network) structure effective. 
 

The agricultural sector has critical importance because it is the raw material supplier of 
food and other sectors.Governments are also aware of this and are constantly supporting the 
agriculture sector and want to make sure that they are properly managed.Regardless of 
whether it is a sector or a company, there is a need for accurate, regular and constant 
knowledge to be managed properly.The department that this information that the 
management needs is collected, arranged and reported is the accounting and finance 
department.Reliable accounting records are needed for management to make sound 
decisions.In this direction, accounting records are needed in support and orientation of the 
agricultural sector.Due to the fact that the unilateral accounting record holdings of farms with 
legal personality are compulsory according to TPL (Tax Procedure Law), there are regular 
accounting records of large farming enterprises.However, the number of agricultural 
enterprises with legal personality is very small and most of the agricultural enterprises in 
Turkey are small family businesses. 
 
Small farming enterprises do not keep accounting records in line with the following reasons: 
 

1 Small farming enterprises are generally family businesses and do not have knowledge 
of professional farming management. 

2 Agricultural accounting has a very complex structure in terms of farmers. 
3 Because small agricultural enterprises are supported by the state with various tax 

incentives, keeping highly complicated accounting records is considered unnecessary 
by the farmer. 

4 In commercial enterprises, the accounting registration system is directed by various 
compulsory and supporting institutions (Chamber of Commerce, Chamber of 
Tradesmen and Craftsmen), Ministry of Finance and IAFA (Independant Accountant 
and Financial Advisor). However, there is no similar infrastructure for agricultural 
accounting. 

5 The continuity of the agricultural account (in terms of distance and time to the city 
center) is expensive and troublesome. 

6 Many national and international studies have been made on the subject.These studies 
reveal the necessity of agricultural accounting and indicate which methods should be 
followed.The studies carried out are presented chronologically below. 
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If the agricultural sector is managed like other enterprises,agricultural enterprises should 
be classified first, agricultural enterprises should be classified as legal entities and accounting 
methods appropriate for each agricultural enterprise should be established.In this respect, it 
will not be appropriate for some enterprises to remain in the accounting system and to leave 
some agricultural enterprises out of the system.It will be very difficult for the stakeholders of 
the sector to decide on any matter since agricultural enterprises outside the system will be out 
of the register.In this context, if the scope of the project is mainly achieved in the pilot region 
to be determined, all agricultural enterprises in Turkey are tergeted to be included in the 
system. 
 
 
PHASES OF THE PROJECT 
 
1 Classification of agricultural enterprises within the designated pilot region: Economic 
activity and income and corporation tax structures play an active role in the classification of 
enterprises.In classification of agricultural enterprises according to economic activities, 
FADN is used in EU and ESU unit is used in Turkey according to FADN structure.The ESU 
unit is based on the economic size of agricultural enterprise divided by a fixed number 
determined by the EU Commission.According to this, enterprises are classified as very small, 
small, medium, large and very large.In addition, the tax system is an important structure in 
the classification of agricultural enterprises.Agricultural enterprises earn a taxpayer status as 
long as they are defined as an enterprise and earn income. In this context, according to TPL 
in Turkey, it is necessary to classify the enterprises by using the TTA, BK, ITL sub-structure. 
 
2 Transformation of each agricultural enterprise into legal personality by investigating legal 
personality structures in accordance with agricultural enterprises: In Turkey, only enterprises 
with TTA hold accounting records, and no matter how large the other enterprises are, they do 
not keep accounting records due to tax avoidance and state tax incentives. Correspondingly, 
the desired data about agriculture can not be reached. 
When the classification of agricultural enterprises is realized as mentioned in the first phase, 
only the agricultural enterprises other than agriculture which can not provide subsistence with 
basic agriculture activities will be provided with appropriate business and accounting 
registration system according to TTA and BK. 
 
3 Identification of data sources for the preparation of opening balances of agricultural entities 
created: the current assets and the fixed assets of agricultural enterprises are separated from 
the structures of commercial enterprises.The reason for this is that a significant part of the 
assets of agricultural enterprises are composed of plant and animal assets.For this purpose, 
TAS issued the accounting reporting standard numbered 41.It is also aimed that the farmer 
will be involved as little as possible in this process by investigating where the other assets in 
the balance sheet items and the data of the sources can be found most accurately. 
 
4 Conclusion of agreements to receive data from public institutions in selected pilot regions 
in the direction of data sources: It is important to prepare the opening balances of agricultural 
enterprises that have gained legal personality. Business owners may not declare current 
assets, fixed assets, short-term debts, long-term debts and equity truthfully for various 
reasons.Instead, it is planned that the data that should be in the opening balance within the 
project will be based on the declarations made earlier by the farmer for different 
reasons.Accordingly, the necessary permissions and agreements will be made in the direction 
of the project to collect the data that the farmers give to the Agricultural Directorates, 
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Agricultural Chambers, Security Directorates, Land Registry and Cadastre Directorates and 
Ziraat Bank. If the necessary agreements can not be made, agreements with ASIMIS will 
have to be made in order to be able to obtain the data that ASIMIS sub-structure can reach. 
 
5 Establishing the opening balances of the agricultural legal entities in the pilot region with a 
software to be developed if the data can be obtained regularly: How to prepare the computer 
software that automatically performs opening balances of the agricultural enterprises and how 
to integrate them into the FADN package program if necessary and how to make 
arrangements on the FADN program will be investigated as necessary and the opening 
balances of agricultural enterprises will be prepared. 
 
6 Designing a system that will provide coordination of IAFAs, Agricultural Chambers and 
Agriculture Directorates for the success of the uniform accounting system: The preparation of 
opening balances constitutes the first part of the project.The second part is the continuity of 
the system.The continuity of the system is more important than the first part in terms of the 
success of the project.The system should produce continuous and reliable data rather than a 
one-time report.In this context, it is necessary to coordinate a substructure similar to that of 
the commercial enterprises for the continuity of the system.In the commercial enterprises, the 
accounting records are carried out by IAFAs, the tax offices are supervising the generated 
reports, and the chambers are coordinating.How agricultural enterprises can reach a similar 
structure will be investigated in this phase and necessary proposals will be presented to 
ASIMIS and the Ministry of Food, Agriculture and Livestock. 
 
7 Examination of the resulting data, determination and resolution of the source of faults: A 
coordination structure will be established to eliminate faults and deficiencies that may occur 
in a pilot region designated by the system.Problems arising from the system will be solved by 
this coordination structure. 
 
8 Generalization of the application to the whole of Turkey in case of success in the pilot 
region: The experience gained with the termination of the project will be shared with the 
necessary institutions in case of dissemination to all of Turkey and the digitized reports of the 
costs and benefits to be obtained will be presented. 
 
CONCLUSION : 
 
If the project is successful, the expected results are as follows: 
 

- By turning each agricultural operation into a legal personality, it will be able to record 
the statements that are presented to the public with a single order accounting system 
and to create reports that every stakeholder can understand. 

- The separately declared data will be collected in one place and will enable the Turkish 
agricultural sector to be managed more accurately. 

- The proposed structure will solve the representation problem of the FADN system 
because it includes all agricultural enterprises. 

- The informal economy will decline as the tax and incentive policies of the public will 
be better manageable. 

- As the IAFAs are used more effectively in collecting the data, the work load of the 
provincial organization of the Ministry of Food, Agriculture and Livestock will be 
reduced and the records will be collected by the specialists. 

- The existing agriculture enterprises within the project will have a more institutional 
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Research Hypotheses   
The frames of reference are thought to guide further information retrieval and search 

(Cantor & Mischel, 1977; Ross & Sicoly, 1979; Walsh, 1988). Analysts are more likely to 
seek additional information in a manner consistent with their frames of reference. The 
broader the frame of reference is, the greater is the variety of further information that is 
sought and used in systems analysis.  

Hypothesis 1���� �7�K�H�� �D�Q�D�O�\�V�W�¶�V�� �I�U�D�P�H�V�� �R�I�� �U�H�I�H�U�H�Q�F�H�� �L�Q�I�O�X�H�Q�F�H�� �K�L�V���� �K�H�U�� �V�H�D�U�F�K�� �I�R�U��
additional information.  

  
Similarly, the representations also guide the analysts' information search and also direct 

further information inquiry. Analysts are more likely to seek additional information and 
investigate those aspects of the problem which are consistent with the contents of the 
representation forms currently used. The relation between the representations and the aspects 
further searched is examined by hypothesis 2.  

Hypothesis 2: The types of representation forms used influence the search for 
additional information.  

 
Problem identification can be affected by the frame of reference because the frame of 

reference would guide the cognitive process which leads the final problem identification.  
Hypothesis 3���� �7�K�H�� �D�Q�D�O�\�V�W�¶�V�� �I�U�D�P�H�V�� �R�I�� �U�H�I�H�U�H�Q�F�H�� �L�Q�I�O�X�H�Q�F�H�� �W�K�H�� �I�L�Q�D�O�� �S�U�R�E�O�H�P��

identification by the analyst. 
 
  Representation forms also influence further problem identification processes because 

the analyst may already recognize and remember such problem aspects when he or she is 
given a "complete" representation form where relevant problem aspects are clearly shown. 
Therefore, a socio-technical representation would provide a greater likelihood of identifying 
social problems as compared to a purely technical representation form.  

Hypothesis 4: The types of representation forms used influence the final problem 
identification. 

 
 Information additionally obtained may modify and change the initial problem 

identification. Smith (1989) reports that a significant relationship exist between the 
information additionally obtained and the final problem identification. He noted that those 
decision makers who initially failed to recognize the key issues were able to later realize their 
importance as a result of selecting additional information. Smith also reports that none of his 
subjects were able to identify the key problem without having obtained the additional critical 
information. Thus, the following hypothesis is proposed. 

Hypothesis 5: The search for additional information influences the final problem 
identification. 

 
Research methodology 
Software Used in the Experiment 

 In order to avoid possible experimenter bias, and to develop consistency in 
administrating repeated experiments, software was developed to replace the researcher in 
conducting the experiment. The software was designed to drive the experiment to the end, 
thus making interactions between the experimenter and the subjects unnecessary. It consisted 
of such functions as showing the subjects how to draw the representation forms, to ask the 
subjects questions, and to save the typed answers of the subjects. All the subjects' actions, 
including typed answers, tasks completed, and task completion time were recorded by the 
software.  
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Experiment Results 
Hypothesis 1 

  
Table 2: T-test results on the search for additional information   

Frames of N Mean Sum of Mean Z p-value 
reference   scores score 
Technical 17 -0.06 346.5 20.38 0.04 0.4829 
Social 23 0.04 473.5 20.59 
 

 The analysts with a technical frame of reference scored -0.06 and the analysts with a 
social frame of reference scored 0.04, on average, in the search for additional information. As 
the p-value 0.4829 suggests in Table 2, it appears that the analysts with a social frame of 
reference did not search for more social information. Thus, hypothesis 1a is not supported.  

 
Table 3: Mann-Whitney U-test results on the search for additional information 

Frames of N Mean Sum of Mean Z p-value 
reference   scores score 
Technical 17 -0.06 394.0 23.18 0.31 0.3792 
Socio-technical 30 0.33 734.0 24.27 

 
 As reported in Table 3, the analysts with a technical frame of reference scored -0.06 

while the analysts with a socio-technical frame of reference scored 0.33 in the search for 
additional information. 
 
Hypothesis 2 

 
Table 4: Mann-Whitney test results on the search for additional information  

Representation  Number of  Sum of  Mean 
forms    scores score 
Technical 35 1177.0 33.63 
Socio-technical 35 1308.0 37.37 
 Z score 0.7867 
 PROB > Z 0.2157 

 
 The Z score 0.7867 provided a p-value 0.2157. Thus, the differences between the use 

of technical and socio-technical representation forms in search for additional information 
were not significant. 
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Hypothesis 3 
 

Table 5: T-test results on the final problem identification   

Frames of N Final problem s.d. t p-value 
reference  identification 
Technical 17 -1.47 6.84 1.17 0.1245 
Social 23 1.13 7.02 
 

The analysts with technical frames of reference scored -1.43 while the analysts with 
technical frames of reference scored 1.13 in the final problem identification. However, 
differences between these analysts are not significant at the 10% significance level. Thus, 
hypothesis 3a is not supported by the results. 

 
Table 6: T-test results on the final problem identification 

Frames of N Final problem s.d. t p-value 
reference  identification 
Technical 17 -1.47 6.84 1.46 0.0753* 
Socio-technical 30 1.87 7.88 
*  Indicates significance at the 10% significance level 

 
 The analysts with a technical frame of reference scored -1.47 and the analysts with a 

socio-technical frame of reference scored 1.87 in the final problem identification. The results 
of the t-test in Table 6 indicate that the analysts with socio-technical frames of reference 
finally identified more social problems than the analysts with technical frames of reference. 
The difference was significant at the 10% significance level (p-value=0.0753).  
 
Hypothesis 4  

 
Table 7: Mann-Whitney U-test results on the final problem identification 

Representation  Sum of  Mean 
forms   observations scores score 
Technical  35 907.0 25.91 
Socio-technical 35 1578.0 45.09 
 Z score 3.9573 
 PROB > Z < 0.0001***  

*** Indicates significance at the 1% level 
 
 The p-value which is less than 0.0001 as shown in Table 7 indicates that the analysts 

with a socio-technical representation form may finally identify more social problems than the 
analysts with a technical representation form. Therefore, hypothesis 4 is strongly supported 
by the empirical data. 
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At best, these efforts to modify the analysts' frame of reference can only be long-term 
and gradual. On the other hand, the strong influence of representation forms on problem 
identification and information search reported in this research suggests a much more effective 
and immediate remedy. By incorporating social representation forms in the information 
systems development methodologies, and by prescribing their use during systems analysis 
practitioners can easily ensure that socio-organizational issues will be given adequate 
attention during problem identification and information search. Furthermore, repeated use of 
these representation forms, through context learning (Welke, 1980) will, over time, also be 
instrumental in modifying the analysts' frames of reference. Thus, the incorporation of social 
representation forms in the IS development methodologies should provide a relatively 
inexpensive, quick, effective, and relatively painless method of achieving what practitioners 
and educators have been attempting do through exhortation, education, training, and modified 
reward systems. 

  
Finally, the research results carry a strong warning for the practitioner. The observation 

that the use of primarily technical representation forms crowd out whatever small influence 
social and socio-technical frames of reference may have on the identification of social 
problems, suggests the dangers of using only technical representations of the systems. This 
caveat is also supported by earlier research on the use of "incomplete" representations which 
suggested that such representations by focusing the decision-makers attention on limited 
problem aspects may actually harm decision performance. 
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These financial data of time series shows periodic trends, stable and non-stable 
structures, which reflect from market behaviour. We may conclude from this that the largest 
scale of different trends and structures may be found in the stock exchange, for example in 
the American stock exchange NYSE or NASDAQ.  It is not possible to use classic 
econometric and statistical methods in this field for this reason of high frequency financial 
data. 

economics is often linked to the field of natural sciences. Even though everything is 
mainly influenced by the behaviour of the individual, in dependence to his/her emotions or 
motives, behaviour of society must be modeled by specific processes and it is necessary to 
recognize the processes. In general, the economy and especially the development of the 
market has a line of chaotic factors. R.H. Elliot examined this matter around 1947 and he 
used the hourly data of the New York stock exchange and he was able to explain the 
behaviour of the market as a whole thanks to this. Thus, the "Elliot" wave was founded. 

The Elliot waves show the behaviour of the financial market as a collective whole. 
Price changes have one element, and that is the fractal. R.H.Elliot was inspired by Charles 
Down, who simplified the description of the market trend at the phase of accumulation, major 
fluctuation and surplus. 

 
Figure 5: The Down description of market trend with fractal description of price changes in 

markets by Elliot 

The result of Elliot´s research was, that the main basic fractal element may be 
described as a trend of five waves, which is called impulse, and as a trend of three waves, 
called correction. A unique system of naming each wave was developed therefore.  While 
naming the impulse waves we use a digit and for the correctional wave we use a letter. 



    AC-EMM 2017 
Multidisciplinary Academic Conference  

353 

 
Figure 7: Example of naming of waves according to the Elliot theory 

 

We therefore talk about a basic main model and understanding of the Elliot waves 
with use on the financial markets. It is possible to finely predict the future market with a 
sufficiently high probability and success rate thanks to this method. We may mention the 
scientific work of Robert Prechter as a proof, who predicted thanks to the Elliot wave that 
there will be a market shift in the American stock exchange and as a result, a depression 
would arrive in 1987 on Wall Street. A few mocking reactions came from experts, but the 
prediction was exact not only in pricing, but also in the predicting time. Whoever trusted this 
could make millions of dollars in the situation. 

 
Figure 6: Photo from the American stock exchange after 1987 
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Conclusion 

 
This article concludes basic facts about fractals, fractal geometry and their using in financial 
area. As stated above, fractal geometry as well as chaos theory are relatively new scientific 
disciplines, but for decades scientists have been dealing with the issue. It is a geometric tool 
used to describe various objects in a certain reduction and enlargement. Fractal geometry is 
associated with names like Karel Weisstrass, Edward Lorenz, Stephen Smale, but N.F.Helge 
von Koch or R.H.Eliot can be also mentioned. Especially, B.B.Mandelbrot described, gave 
the name and combined the theory of fractal geometry firstly. All of them took the concept of 
fractal, fractal geometry from another perspective. Mathematician N.F.Helge von Koch drew 
up a science work where he described one of the first fractal curves using (called Koch curve) 
and resulted in a non-intersecting curve that has any derivative nowhere - it has a so-called 
non-numerical fractal dimension. Since fractal geometry is associated with mathematical 
series and mathematics at all, R.H.Eliot, who tried to model the behavior of society in 
harmony with the economy and the natural sciences, was also interested in this question. For 
his research, he used the hourly data of the New York Stock Exchange. The so-called Elliott 
wave was formed, which describes the character of the entire financial market as a whole. It 
follows that fractal geometry is a diverse discipline where every mathematician, scientist can 
always find his area of interest and he can use fractals not only for studying what the weather 
will be, the basis for the derivation of curves, but also, if they want to be involved in the stock 
exchange, as one of the stockbrokers. 

 
  



http://math.ku.sk/~tkacik/predmety/download/hm/prace/papcunova
https://is.muni.cz/th/3506/fi_m/diplomka.pdf
http://www.financnik.cz/komodity/zkusenosti/elliottovy-vlny-1.html
http://www.ksr.tul.cz/fraktaly/obsah.html
http://tydenvedy.fjfi.cvut.cz/2012/cd/prispevky/sbpdf/fraktaly.pdf
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Abstract 
Portfolio management, is in fact a bi-objective optimization problem with two conflicting 
objectives: profit maximization and risk minimization. Investor must compromise between 
two objectives since both objectives cannot be simultaneously achieved. Therefore, an 
efficient frontier is determined, for each risk values, if a portfolio cannot provide a better 
profit for a given risk value, then that portfolio is on the efficient frontier. In this paper, a 
continuous ant colony optimization approach to solve the cardinality constrained mean-
variance portfolio model is presented. 
 
Keywords: portfolio management, continuous optimization, ant colony, metaheuristics 
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Introduction  

The main mathematical model of portfolio optimization (PO) problem, known as the 
mean-variance (MV) model, was proposed by Markowitz (1952). This model contains two 
linear constraints and an objective aiming to minimize risk. Although MV model satisfies 
fundamental requirements about portfolio optimization, does not satisfy some real life 
constraints such as enforcing total number of assets in the portfolio and lower/upper limits for 
each asset.The MV model which includes cardinality constraints was proposed by (Chang et 
al., 2000)and the mathematical formulation of CCPO is given as follows: 

 
Parameters  

: number of assets available 

: expected return of asset  

: covariance value between asset  

: expected return 

: desired number of assets in the portfolio 

: minimum weight of asset  

: maximum weight of asset  

Decision variables  

: weight of asset  that is held in the portfolio 

 a binary variable which is equal to 1 if the asset  is held in 
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the portfolio, 0 otherwise. 

 
 

(1) 

 
(2) 

 

 

(3) 

 (4) 

 (5) 

,         (6) 

 (7) 

 

Equation (1) minimizes risk while maximizing expected return for different values of  

parameter that is linearly increased from 0 to 1. Equation (2) ensures that the sum of asset 

weights is equal to 1 while Equation (3) guarantees that exactly  assets are held in the 

portfolio. Equation (4) imposes the lower and upper limit restrictions for weights of each 

asset. Equation (5), Equation (6) and Equation (7) defines variable domains. 

 

A Continuous Variant of Ant Colony Optimization  

Ant colony optimization (ACO) was firstly introduced by (Dorigo and Gambardella, 1997) to 

solve the famous travelling salesman problem. Therefore, basically ACO is recommended for 

discrete problems. For the implementation of the ACO to PO problem, ACO must be 

transformed into continuous domain, since PO is a continuous optimization problem. Major 

problem of this transformation is pheromone representation, because ants cannot choose from 

a particular cluster in continuous domain, hence, representing the pheromone in the form of a 

table is not possible. Socha and Dorigo (2008)have solved this problem with an approach 

called . The main idea of  is instead of using discrete probability distribution, 

using a continuous distribution, that is, probability density function (PDF). In , 

solutions are stored in the solution archive () to update pheromone levels. Agaussian 

function is used as PDF that is parameterized with three factors:  is the weight of the 

solution  and  represent mean and standard deviation, respectively. The weight  for 

solution   calculated with using Equation (8). 
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(8) 

where  is a parameter that, when  is small, the best-ranked solutions have strong 

probability but when  is large, the probability becomes uniform. So we can say that this 

parameter adjusts the diversity balance between the -  and the - -  

pheromone updates used in ACO. The weight  used for selection probability according to 

the formulation given in Equation (9): 

 
(9) 

where  represent the probability of choosing the th Gaussian function. The selection of 

Gaussian function is done for per ant, per iteration.We used a random number generator to 

update  used normal distribution with  and . Values of mean and standard deviation, 

differ at each construction step, as for step ,  and   is calculated by Equation (10). 

 
(10) 

 

The parameter  correspond to pheromone evaporation rate in ACO. The  value and the 

convergence speed of the algorithm are inversely proportional. While the rate of pheromone 

evaporation in ACO influences the long term memory,  in influences the way the 

long term memory is used (Socha and Dorigo, 2008). The  algorithm used in this paper 

is given in Figure 1. 

In CCPO, additional constraints must be handled:  is the desired number of assets in the 

portfolio and  and  represent lower and upper limits of weight of an asset in the portfolio 

respectively. We used a repair procedure proposed by (Chang et al., 2000) for constraint 

satisfaction.  

Experimental Results and Discussion 

The cardinality constraint parameters are used as =10,  =0.01 and = 1. The algorithm 

parameters  and   fixed  respectively. Five market indices used as data sets: 

Hang Seng (Hong Kong), DAX 100 (Germany), FTSE 100 (UK), S&P 100 (USA) and Nikkei 

225 (Japan) were taken from the OR Library.  
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1: Algorithm:  
2: Input:  data  and parameters  
3: Output:  
4:  solution  in the archive 
5:  number of assets available 
6:  archive 
7:  number of  
8:  number of iteration 
9:  set of pareto optimal solutions 
10:  new solution 
11: number of ants 
12: Begin 
13:  
14:  
15:  Repeat 

16:   
 

17:   Initial archive  /*randomly generate an initial archive*/ 

18:   
 

19:   Repeat 
20:    Repeat 

21:     
���
�7�K�H�� �U�R�X�O�H�W�W�H�� �Z�K�H�H�O�� �L�V�� �R�S�H�U�D�W�H�G�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �&��
values of the solutions in the archive*/ 

22:     Repeat 

23:     
 

24:      

25:     

 

/*Gaussian function*/ 

26:      
27:      Until  
28:      
29:      
30:     /* if necessary update archive  and sort nondecreasing order by fitness value */  
31:    Until  
32:     
33:   Until  
34:   /*Add the best solution of archive to */  
35:   
36:  Until  
37: End 
Figure 16: algorithm 

There are many performance measures used in the literature to calculate errors between 

heuristic frontier and the standard efficient frontier: Mean and Median percentage 

errors(Chang et al., 2000), Minimum and Maximum percentage errors(Woodside-Oriakhi et 

al., 2011), Variance of return error, Mean return error, Mean Euclidian distance (Cura, 2009), 
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Figure 2: Efficient frontier obtained by on Hang Seng data set for different  values 
 

 
Figure 3: Efficient frontier obtained by  on DAX 100 data set for different  values 

 
Figure 4: Efficient frontier obtained by  on FTSE 100 data set for different  values 

 
Figure 5: Efficient frontier obtained by  on S&P 100 data set for different  values 
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Figure 6: Efficient frontier obtained by  on NIKKEI 225 data set for different  values 

Conclusion 
In this study, a continuous ant colony based solution approach is applied to solve cardinality 

constrained portfolio optimization problem. Computational results confirm that the proposed 

approach is promising to efficientlysolve the problem. 
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Schober, Klug, Finsterwald and Spiel (2016) position the term "lifelong learning" 
originally in the context of social and educational discourse, which is primarily concerned 
with overcoming the challenges of the knowledge society. In their perspective, lifelong 
learning focusses on the continual development of individual competencies in the course of 
various professional, technical and social changes. From an educational psychology 
perspective (despite the diverse literature) lifelong learning can be understood, regardless of 
age and specificity, as: (1) the motivation for and the interest in education (learning 
motivation, intrinsic and extrinsic), and (2) the competence, to apply these successfully in 
concrete learning situations. In this context professionalism and reflective learning both play 
an important role not just for the adult learner but as well for the adult educator to further 
develop his professionalism. How practical experience and scientific knowledge must 
complement each other, so that adult educational professionalism emerges, and what role do 
self-reflection plays in particular for innovative teaching behavior, is what will be introduced 
in the next parts.   
 

Professionalism in the context of adult education 
Anita Pachner (2013) refers to the origins of the concept of professionalism and its 

meaning to outline professional adult education and its requirements. In the 1980s Hans 
Tietgens brought the term "professionalism" into the adult educational discussion (ibid.; 
Gieseke, 2011). He defines professionalism as the ability to be able to adapt broad scientific 
knowledge in concrete situations or vice versa, in these situations, to recognize which 
components of knowledge can be relevant. It is about to discover the general problem in the 
specific case. The task is to establish always relations between learned generalizations and 
the specific situations (Tietgens, 1988). For him it is essential to relate science and practice, 
general and particular, scientific knowledge base and the requirements of concrete, adult 
educational situations. Gieseke adds that professionalism relies on knowledge base, which is 
evaluated by experiences. It does not come from the planned procedure, but of special task 
solutions, interpretations, diagnoses and should be made by individual responsibility 
(Gieseke, 2005). She points out the importance of experience for the situation-appropriate 
practice of scientific knowledge in a complex problem and the individual responsibility of the 
following situation-specific practice.   

Professionalism covers the relevance of theory and practice, which means the 
interpretation of new situations based on scientific knowledge. Through the scientific 
knowledge the professional experience will be differentiated. Also, professionalism must be 
proven again in any professional situation expressed by performance. In summary, the term 
professionalism in contrast to professionalization means no longer only occupationalisation, 
but a differentiated approach with specific research findings. Professionalism thus includes 
the competent, flexible use of knowledge in practice, as well as diagnostically and flexibly 
network acting (cf. Gieseke, 2011). 

On the basis of the theoretical foundations and on the basis of the empirical findings 
and observations, a model was developed which illustrates how in specific situations, 
scientific and experience knowledge can emerge professionalism. This model leads to the 
question what capability supports the process to develop professionalism? Self-Reflection is 
one of these capabilities and will be discussed in the next part.  
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Figure 1. Integrated model of development of professionalism (own illustration) 

 

The particular importance of self-reflection for learning, innovation and teaching 
In the definitions of adult educational professionalism, reflexivity has repeatedly been 

mentioned as an important condition. But what is meant by this? Reflectivity is often 
considered a partial competency of the personnel competence (cf. AK DQR, 2011; Wba 
2012). In the German Qualifications Framework for lifelong learning, it is described that 
reflexivity includes the ability, to manage changes, to learn from experiences and to think and 
to act critically (AK DQR, 2011). Also in this not genuinely adult educational document the 
aspects dealing with change and learning from experience play a special role. Self-reflection, 
so the thesis presented in this article is thus a central capability for experiential based 
learning, for change and development, and thus also for innovative teaching and professional, 
educational activity as a whole which leads in summary to professionalism. In this context 
self-reflection has three essential functions (Tisdale, 1998): 

�x It should help, to adapt thinking and acting, which is not effective in a given situation. 

�x Self-reflection assists in the comparison of experiences with own thinking and acting. 
In this case experiences are seen as learned and proved ways of thinking and acting in 
concrete situations, but can also be seen as the result of earlier self-reflective 
processes. 

�x Based from these processes of analysis and assessment, self-reflection structures as 
well the future thinking and planning. Self-reflection thus enabling to check one's own 
thinking and doing, on the basis of situational appropriateness and, if necessary, to 
change them. 

The categories for assessment of situational adequacy provides, besides the degree of 
achievements of past thinking and doing, the basic scientific knowledge. Experience alone is 
not enough. On the contrary, Siebert (2011) points out with regard to results of classroom 
research, that long-term practice experience hinder reflection rather than supports it. 

Stangl (1997) describes that reflective learning is based on problem-solving action, 
because the reflection cannot end in simply finding a solution approach, it must continue and 
engage with an implementation of the intended solution. This means a concrete new behavior 
must be performed and then critically evaluated. Consequently, reflective learning must be 
learned. Yet this type of learning is hardly taught in traditional forms of schooling, which, 
given the focus on teaching and questioning content, do not encourage the implementation of 
this knowledge in concrete problem situations. In the case of reflective learning, the learner 
focuses on personal competency development, meaning that learners define individual 
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those patients who do not have a more or less pronounced anxiety, can be estimated with 
about 20% of the patients (Sergl/Müller-Fallbusch, 1989). For a dentist it would be of great 
interest to know to what extent a Patient is frightened or concerned about the upcoming 
dental treatment. Herefore knowing special and maybe very own characteristics of this 
patient group could improve the treatment as well as customer (patient) satisfaction. Targeted 
communication and education for the reduction of anxiety can as a measure relieve the 
treatment for both sides. In addition to the investigation of the needs of an anxiety patient, the 
focus of this work is the investigation of interrelations/correlations between patient 
characteristics and subjective wishes or expectations of a dental practice as well as to the 
dentist himself.  The market / patient research which is the basis for this work is to find out 
what actually satisfies a patient in a dental practice and on which criteria, sometimes, fall 
cords are anchored, which in turn meet unsatisfied needs. 
 
Aim of the study 

The aim of the study is to filter characteristics of potential afraid patients and put 
them into statistical contrast with other patient groups.  
The findings and further correlations that are made within the framework of this article form 
a section of a diagnosis-oriented analysis. Within the already defined praxismarketing, the 
information gathering thus represents the first stage for the formation of a patient-oriented, 
strategic overall concept (Börkircher/Nemec, 2009). 

Materials and methods 

The market research is based on a patient survey carried out in the dental practice at 
the Glockenbach (Munich) in the period from January to April 2017. The total sample size is 
n1 = 212. In this context, a partial population of 79 patients (sample n2) could be identified as 
potentially anxious. The collection, evaluation and further correlation analyzes are carried out 
with IBM SPSS Statistics 21. By aggregating data as well as generating standardized 
residuals, the data set was extended to a total of 19,497 individual features, which were 
subjected to error control. Missing and / or faulty responses were identified with the feature 
expression "999" and are identified as "missing values" within the analyzes.Microsoft Excel 
2010 was also used for further visualization of analytical data.  
In a first step, the primary target group (n2) was determined (Figure 1): 

 

Figure 17: Share of anxiety within research group (n1) 
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Results 

In the following, it is to be determined whether the "typical" anxiety patient is based 
on specific characteristics, or whether the feature of anxiousness is entirely independent of 
external influences.  
In the context of various correlation analyzes of the questionnaire data, a significant 
correlation between the gender variable and the "measure of anxiety" variable could be 
analyzed using the Chi-square test. 

Table 2: Cross-classified table - Anxiety vs. Gender 

 Sex Total 

Female Male 

Share of anxiety 

Highly afraid 
Quantity 27 13 40 

Expected Quantity 19,3 20,7 40,0 

Occassionally afraid 
Quantity 26 11 37 

Expected Quantity 17,9 19,1 37,0 

Less afraid 
Quantity 29 49 78 

Expected Quantity 37,7 40,3 78,0 

Unafraid 
Quantity 19 35 54 

Expected Quantity 26,1 27,9 54,0 

Total 
Quantity 101 108 209 

Expected Quantity 101,0 108,0 209,0 

The insight of the descriptive statistics already provides clear differences between men and 
women. (Table 1)While men are generally less fearful than expected in all responses, a 
mirror-image-disparate picture emerges within the group of women. This finding is supported 
by the result of the Chi square test, which gives a highly significant result with 0.00% (Table 
2). 

Table 3: Chi-Quadrat Test - Anxiety vs. Gender 

 Value df Asymptotische 

Signifikanz (2-

sided) 

Chi-Quadrat nach Pearson 20,639a 3 ,000 

Likelihood-Quotient 21,029 3 ,000 

Zusammenhang linear-mit-

linear 

16,037 1 ,000 

Anzahl der gültigen Fälle 209   
 

To what extent this result can be interpreted under the magnifying glass of the social 
desirability of answers remains open. In some circumstances, men who are commonly 
referred to as the "strong sex" tend to be more likely to be more reluctantly untrue than they 
actually are. 

In the following, it was assumed that patients who are for a potentially painful treatment in 
practice tend to be more likely to be an anxiety patient than those who had an appointment at 
the time of the questionnaire survey only for a routine examination.  However, with a 
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anxiety patients appear more patient with regard to waiting times in the waiting room, which 
is obvious through a numerical difference to the comparison group. 

In the course of the treatment itself, numerical differences between the comparison groups 
were found. At the center of the analysis is the question "How important are the following 
factors in treatment"? (Figure 2, Figure 3) 

 

Figure 18: Results of afraid patients: Importance of assorted factors of a treatment 

 

Figure 319: Results of unafraid patients: Importance of assorted factors of a treatment 

There are particular differences in the variables of the diagnosis of possibilities to improve 
dental health as well as information of cost of treatment and explanation of single steps 
during treatment. While potentially more anxious patients tend to place greater emphasis on 
the precise explanation of the individual steps of treatment, the cost of treatment for less 
anxious patients appears to be of greater importance. Anxious patients tend to be more likely 
to be enlightened about ways to improve their dental health than to the comparison group of 
less anxious patients. No significant correlations were found in the statistical evaluation of 
the following variables between the test group "anxiety patient" and "unanxious patient" 
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�x Preference of appointments on Saturdays 
�x Temporal preference of a dentist's appointment 
�x Willingness to wait in the waiting room at the given date 

A further significant result (p = 0.02) provided the evaluation of the variables "waiting time 
for the next free appointment" (appointment agreement) between the test groups "anxiety 
patient" and "unanxious patient". While potentially anxious patients are willing to wait for 
28.4 days for the next free appointment, unanxious patients are only ready for 20.1 days. A 
possible interpretation is that an anxiety patient tends to shift the distressed evil of the 
appointment as far back as possible. 

The results presented in this study represent only a fraction of the correlations 
analyzed. In some cases, no significant correlations were found. However, it has been shown 
that the typical anxiety patient is characterized by a few characteristic features. In essence, it 
should be noted that women are more likely to be classified as anxiety patients than men. 
However, this result should be considered taking into account the social desirability of 
responses while respecting the fact that men should be considered as the strong sex. 
Furthermore, it could be determined that the number of dental visits already taken has a direct 
positive influence on anxiety. This result, however, is to be enjoyed with caution, since in the 
present test only one doctor acts as a "basis". Rather, it is conceivable that a potentially 
"brutal" and little sympathetic physician might also have a negative influence on the feeling 
of anxiety. 

Within the framework of the question "Which factors play an important role in the 
choice of your dentist", significant differences between anxiety and non-anxiety patients were 
identified. In particular, it is important to note that anxiety patients are generally more willing 
to take a long journey to your dentist than the comparison group. Although the sympathy 
factor of the dentist and possible recommendations from friends in both groups were 
classified as very important, there are nevertheless numerical differences: in the group of 
anxiety patients, both factors were assessed as more important. 

Also with regard to various factors in the treatment anxiety patients have different 
preferences. In particular, the explanation of the individual steps of the treatment appears to 
be especially important, while the costs of therapy are offset in the background. 

Conclusions 
As already shown, the focus of our customers is also on the part of dentists. The 

market research, which is the basis for this work, offers as a marketing tool the possibility of 
better understanding of patients and their needs and, in the end, of patient satisfaction. Even if 
the results presented already provide some indication of the characteristics of an anxiety 
patient, it should be remembered that every person has his own needs and desires. An 
extensive information discussion before the treatment is therefore advised. 

 
 
Discussion 

In principle, however, it does not appear to be sufficient to focus on specific groups of 
patients (here the anxiety patient), but rather to create a holistic picture, which provides an 
all-round view of all patients. Due to the fact that the patient questionnaire is restricted to the 
patient 's own patient group, a subsequent questionnaire, which would also provide further 
information in another practice which would be ready to do so, could provide an answer to 
the question of how the current practice quality should be incorporated into the competitive 
comparison At which points there may be strong deviations and increased optimization 
requirements. The trend of concentration on generation 50+, which is currently growing in 
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Abstract 
Communication is an essential aspect of teaching and learning. Both the lecturer and the 
learner communicate with each other verbally and non-verbally. In order to pass on 
information, focused communication is indispensable for teachers, trainers and consultants. 
This article describes how effective communication is able to improve learning performance 
and learning success. Therefore these terms will be defined and, in addition, tools will be 
presented which influence communication positively and help prevent communication 
problems. The section "Related Work" deals with the basic models and techniques of this 
article. Afterwards the methodology will be explained and the chosen way of research is 
shown. Finally, links between learning performance, learning success and communication 
tools are illustrated. 
 
Keywords: learning performance, learning success, communication, teacher, learner, 
consulting 
Main Conference Topic: Education, Teaching, Learning and E-learning 
 
Introduction  

This article relates to the field of didactics, specifically about teaching and learning 
aspects. The focus is on analyzing the improvement of learning performance and learning 
success. These aspects are can be indicators of how effective during the process of learning 
and teaching has been communicated. A remarkable diversity exists in current literature 
regarding the topics of learning performance and success. Because of this, a consistent 
definition will be adopted as a basis for this work. The subject of communication which is 
able to support the transfer of information, the acquisition and the converting of knowledge 
will be discussed in this thesis. In addition, a connection to which supporting elements can be 
transferred to the improvement of learning performance and learning success will be 
investigated. 

 
Improper communication influences learning and teaching processes in a verifiable way and 
thus has significant influence on the aspects promoted in this paper (Wieselhuber, 2013). The 
problem which is discussed in this work is the following: Non-targeted communication 
results in negative effects. It is necessary to prevent these effects and to identify possible 
solutions. These negative effects not only impact teaching and learning processes, but also 
have a strong impact on the relationship level in consulting, which also involves the transfer 
of knowledge (Wegmann & Winklbauer, 2008). In everyday business, lack of communication 
can also lead to that the customer expecting a different service than what was promised 
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theme, interrupting or signaling boredom are all indications that the information may be 
irrelevant for the listener (Simon, 2004). Active listening goes beyond passive listening. This 
clearly signals that there is an interest in communication, and the focus is on information 
absorption and knowledge enhancement. Such signals can occur either verbally or non-
verbally (Simon, 2004). 

 
The learner indicates that the new knowledge was understood by paraphrasing it, 

reproducing the information in their own words. This shows that the essential content arrived 
and the communication is focused on the core elements of the topic. This enables the 
knowledge provider to determine whether the information has been communicated 
appropriately or whether the provider must intervene (Simon, 2004). 
 

Summarization is used to present core statements and carry out interim results. This is 
particularly useful for very long periods of communication where the main topic may be 
disregarded unintentionally. When this summary is demonstrated by the knowledge taker, 
one can suppose that learning performances and learning successes already manifested 
(Simon, 2004). 

 
It is not uncommon that a statement does not arrive correctly to the addressee. By using 

clarification, the sender determines whether his statement arrived correctly. The receiver 
additionally makes clear by clarifying feedback whether the statement was correctly recorded 
and also signals interest in the information. If misunderstandings occurred, both sides now 
have the possibility to clear them up. The present clarification of a misunderstanding is better 
than one in the future (Simon, 2004). 

 
Through the intellectual continuation of the conversation, a partner shows a lively 

interest in the active participation of the communication. Such feedback leads to different 
points of view regarding situations or problems and suggests successes in learning 
performance have been made (Simon, 2004). 

 
Weighing up is used to connect statements of the conversation partner or to compare 

contradictory theses. It is important to clearly point out the core statement of the conversation 
partner and to name possible alternatives. This makes the core statement more precise and 
possible decisions can be made (Simon, 2004). 

 
By asking questions, communication may be understood and knowledge thereby 

adopted. The communication partner is strongly involved in this process which provides 
further benefits. Questioning techniques support achieving goals, receiving information and 
stimulating cognition (Simon, 2004). Questions are especially a strong part of communication 
in a teaching/learning environment. 

 
A differentiation may be made between closed and open questions. With closed 

questions, the responder has the opportunity to answer using short phrases or a single word. 
Closed questions focus on desirable information as well as quickly solving problems. Open 
questions, on the other hand, always contain a question word which forces the receiver to 
give a complete response. Open questions are also suitable for receiving detailed information 
and the responder is given the possibility to influence the direction of the conversation 
(Simon, 2004). 
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One example of closed questioning is the alternative question. The responder must 
decide between two alternatives. This has the background that a possible third answer is not 
taken into consideration and you get quickly to the point (Simon, 2004). Insinuating here also 
the promotion of the learning performance and the learning success, you could assume that 
the targeted appropriation of limited response possibilities supports the learner´s decision to a 
correct answer. 
 

The control question is also seen as a closed question. With this question it is possible 
for the questioner to determine whether the information arrived correctly, or whether there 
are areas that need to be clarified further. As previously mentioned, it has been found that it is 
beneficial to discuss misunderstandings promptly (Simon, 2004). Interestingly, the control 
question and the questioning technique of clarification can be connected very well. With the 
control question you have the possibility to verify newly transmitted knowledge while the 
clarification technique provides instant feedback as to whether the information was recorded 
correctly. 

 
The rhetorical question falls under the category of open questions. With rhetorical questions, 
answers are already implied and thought-provoking impulses will be given (Simon, 2004). 
These impulses make information processing a key element. The question that arises here is 
whether reflecting or thinking with a different approach to what has been learned leads to the 
consolidation of knowledge and thus to the support of learning success and learning 
performance. 
 

Now that communication techniques for improving and supporting learning 
performance and success have been demonstrated, models which analyze communication in 
its entirety will be shown. Here the models of Friedemann Schulz von Thun, Claude Shannon 
and Warren Weaver will be presented. 

 
The communication scientist Friedemann Schulz von Thun assumes that a message 

contains four different sides. Using this assumption he further enhanced Karl Bühler's 
Organon Model and designed the communication square. The communication square 
includes the factual layer, the relationship layer, self-revelation and an appeal. These four 
messages can be applied to both the sender and receiver in communication. Analyzing the 
four sides separately is helpful in cases of conflict or misunderstanding (Büttner & Quindel, 
2013). 

 
The factual side deals only with the real information of a message. This includes facts 

and the actual situation itself. On the self-revelation side, the sender reveals something about 
itself. The receiver then acquires information about the sender which has not been explicitly 
spoken. This can be information about personality, opinions or feelings. By accepting the 
communication with someone else, you automatically enter into a relationship with the 
conversation partner (Büttner & Quindel, 2013). The relationship side of this model attempts 
to explain how the communication participants stand with one another. A statement here may 
also give an indication of the type of the relationship. Often this particular side of the 
message is perceived by the receiver where the focus is elsewhere which leads to 
misunderstandings. Normally you want to achieve something with a message, and appeals, 
requests, or wishes can be expressed in this way. These prompts make up the appeal side. 
Here it is important to distinguish between an open appeal and a concealed one, which can 
restrain communication considerably (Büttner & Quindel, 2013). 
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The Sender-Receiver Model of mathematicians Shannon and Weaver is in principle a 
mathematical model, with the premise to investigate communication in a message-technical 
way (exchange of information). However it is a very common model to analyze 
communication. An interesting note is that this model is based on a reciprocity. According to 
the model, the sender sends a message through a channel to a receiver. The receiver now 
decodes the message and initiates the feedback process. It is important that the 
communicators have a similar coding in order to convert the signals into useful information 
(Ternes, 2008). 

 
This model also includes ways in which the communication between the conversation 
partners can be disturbed. Disturbances mainly arise when the message or signal of the sender 
does not reach the receiver. This occurs when the encodings of the conversation partners are 
not exactly the same or the message is influenced by other external influences like noise (Ant, 
Nimmerfroh, & Reinhard, 2013). If this assumption is applied to the process of information 
transfer you realize that the communication does not necessarily have to be disturbed by 
noise or a bad connection, but rather by misunderstandings. Misunderstandings can include 
having a different theory, having another level of knowledge, disagreeing with or interpreting 
the message incorrectly. 
 
Methodology 
There are a variety of ways to improve communication, but this article is limited to literary 
possibilities which can be applied in practice purposefully. Here, purposefully means that the 
main focus is on the support or positive influence of learning performance and success. This 
article provides not only effective ways to prevent, analyze, and understand bad 
communication, but also to solve problems that already occurred. Several approaches will be 
presented in a broad matrix of solutions and analysis tools that can be applied to different 
situations. 
 
Results 

Before the results of this article will be discussed in detail, the concepts of learning 
performance and learning success will be explained so the results can be linked with these 
aspects. 

 
The author Grezesik (2002) describes learning performance as a result of learning 

activities and self-development. Thus, learning performance is an activity. Grezisek does not, 
however, determine whether this performance is a partial, average or even final result of the 
learning activity. Furthermore it is required that previous results of learning exist, especially 
in the areas of acquisition, retention and reactivation. It is only possible to determine whether 
the learning performance increased demonstrably by comparison with previous learning 
activities. According to the author Eckert (2009), learning performance is defined by a 
combination of the learning ability, the learning will and the value of new knowledge. If the 
existing knowledge correlates with the new knowledge, positive effects on learning 
performance are possible. 

 
According to Tödt (2008), learning success is defined by physical, emotional, 

motivational, situational and cognitive aspects. How strong the influence of the different 
aspects is cannot be determined exactly. For this reason it is important to involve the learner 
in the process to be able to assess learning success. In addition, the learner should be able to 
reflect each behavioral observation on its own. Sindler (2006) also adds that learning success 
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Conclusion 

Having presented possibilities to improve communication and how the concepts of learning 
performance and success are linked, the core elements of this paper will now be summarized. 
The fact that communication tools contribute to improvement has been confirmed already 
(Lorenz & Rohrschneider, 2010). A careful selection of the information can also support the 
recording of new knowledge (Büttner & Quindel, 2013). The question which has been 
discussed here is whether the improvement of communication also positively influences 
learning performance and learning success. Obviously the communication tools meet the 
definitions of learning performance and learning success. In addition, it has been seen that 
increases in learning performance and learning success can be supported by communication 
tools without hindrance. Of course, the models of Schulz von Thun (Rothe, 2007) and 
Shannon / Weaver (Ant, Nimmerfroh, & Reinhard, 2013) are subject to certain criticisms, but 
this work shows that communication tools provide solutions for communication problems 
and also that learning performance and learning success can be positively influenced. 
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The event lasted for two days and the students in Ordu province were invited through 
appointment and 1500 participants took part in the event. The participants took a great 
interest to the astronaut-dressed teacher candidates. Besides, a professional astronomer 
informed the participants and made presentation about the event outdoor. Also, the 
application of water-rocket experiment was performed by the students.  

 

Figure 2: Star cartography narration and construction. 

In the area of the event, a variety of stands were located and the teacher candidates 
were on duty of the event. The participant students were informed about the event and taken 
in the applications.  

 

Figure 3: Journey to the depths of space with virtual reality glasses. 

The virtual reality stand with virtual glasses was the most attractive of all stands. In the 
stand, an environment was provided for the students to live and feel as if they were in space.  
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Abstract 
Digital textbooks which may be enhanced with interactive features have been used and 
developed worldwide. They come in many different forms such as read-on-demand 
computer-based textbooks, print-on-demand e-textbook, and curriculum-based electronic 
textbooks. This article is to explore the dimension and shape for the future of digital 
textbooks. We suggest some design strategies to develop digital textbooks for instructor-led 
classroom. The strategies are based on the principles of learning introduced by Thorndike. 
And then, we present some prototype learning objects available in digital textbooks. 
 
Keywords: digital textbook, functionalities of digital textbook, instructor-led classroom, 
learning activities, learning effectiveness  
Main Conference Topic: Research on Technology in Education, E-learning  
 
Introduction  

In higher education, the textbook is the greatest tool of the classroom experience and 
the ways in which teachers and students interact with the information contained in textbooks 
is a key definer of the learning experience. Textbooks help to standardize the material 
teachers present in content areas; ensure that classroom content is aligned to mandated 
curricula; provide a focal point for instructional activities; support pedagogical approaches; 
and give structure to homework (Mardis et al., 2010; Rockinson-Szapkiw et al., 2013). As 
information technology offers opportunities for new ways of creating teaching and learning 
resources in the last few decades, instructional materials and activities have become digitally 
rich and the use of digital textbooks is rapidly gaining ground in education at all levels (Choi 
et. al., 2011).  

There are three types in which digital textbooks exist as follows: The first type may be 
defined as the simply scanned pictures of the print version of the book. An example of this is 
a PDF file with no dynamic media, no active web links, and no capability to manipulate font 
or pictures. Secondly, the digital textbook may be considered as a digital book with some 
kind of additional functionality like interactivity, term searching, and links to more 
information and related web sites. The last type may be a digital offering from a publisher 
that may not resemble a book at all (Rockinson-Szapkiw et al., 2013; Arenas and Barr, 2013).  

The main focus of the current development of digital textbooks is to completely transfer 
the contents of all printed textbooks to computer-based books by integrating several learning 
materials with the benefits of multimedia features. This effort is worthwhile to give birth to 
new forms of future education materials (Park et al., 2012). However, the question is what 
educational effect we can expect from the type of digital textbook. More specifically how 
should digital textbooks evolve as they get used in educational institutions? This paper has 
been designed to answer this question. We believe that digital textbooks should focus on the 
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what makes people learn most effectively. This section presents some learning objects 
designed for teaching in the classroom based on the learning laws.  

 

 
Figure 1: Question and response 

 

 
Figure 2: Learning data 

 

 
Figure 3: Activity-based object for learning by doing  
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Abstract 

Extending from the increasing social demands on the pedagogical work of preschool 
educators and the public perception of childcare as part of the educational system, the current 
understanding of the roles of educators is questioned. Neuroscientific findings, which 
examined the learning process of children, led to a stronger self-determination right and 
greater participation in everyday pedagogy. The question that arises from this is, what role-
educators in the educational process of self-determined children. It turns out that a change of 
roles took place, from apprentices to an accompanying role. Children need free space to 
determine their actions independently. The educator continues to provide adequate 
educational opportunities, but these are now based on an observation of the children's stimuli. 

It is clear from the qualitative, empirical study analyzed here that educators are 
assigned different roles. Educators in today's educational understanding, are bonding person, 
educator, adult educator and observer. It thus becomes clear that the integration of the child's 
needs into the design of the education process has led to a strong interweaving of the 
requirements for early pedagogues. 
 
Keywords: self-determination, early-childhood-pedagogy, quality-management, quality-
development, children-day-care-centres,   
Main Conference Topic: Educational Management 
 
The Aim of the Study: The aim of this study is the methodical presentation of the self-
determination processes of children and their impact on the role understanding of educators. 
The goal is to find out whether and how pedagogical work influenced by an increasing child-
oriented view. 
Materials and Methods. This article uses the theoretical foundations of science with the 
focus on quality assessment in early education. Considering a current topic, this empirical 
qualitative study. Experienced experts interviewed and questioned on current issues. The 
experts are predominantly from the area of early education and have themselves enjoyed a 
pedagogic education or are active in this sector. 
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Introduction  

 
Since the integration of day-care centers into the educational system and the 

associated recognition as an educational institution, as well as schools, children's day-care 
facilities are under considerable pressure of change. The system is being observed more 
closely, especially under social and political aspects. Children's day-care facilities are subject 
to the change from childcare to education facilities (Cp. Hübner, 2016, p. 88 f.). On the basis 
of this principle, educational processes of children play an essential role for the pedagogical 
work of educators. 

 
The profession of the educator has changed considerably in the past decade. 

Particularly the early childhood education, the kind of the care as well as the education have 
experienced a strong change. Social changes, scientific findings, as well as the international 
experiences triggered by globalization lead to an increase in the demands on the professional 
field of educators. The image of the profession becomes more complex and demanding by 
these drivers. The changes are mainly related to three areas: social changes, new scientific 
findings and new political developments (Sylva, Siraj-Blatchford, & Taggart, 2010). 

 
In principle, the social changes relate to the family structures that are emerging, as a 

result of changed family views, in which, for example, fathers also assume the role of 
education, and thus classic distribution of roles is broken. Furthermore, the improved 
possibilities for the reconciliation of family and career of extended and flexible childcare 
offers with a more comprehensive education and training offer (Cp. Kasüschke, 2008, p. 1 f.). 
The increasingly flexible and individual offers require closer cooperation with the parents. 
Despite the growing heterogeneity in the day-care centers, through integration children or 
children from socially disadvantaged families, this claim has to be implemented. Children 
with a different background of migration lead to an increased concentration on language 
promotion, education and the promotion of integration.  

 
Theoretical framework  

 
In the following section, the self-determination and the participation of children will 

be discussed. For this purpose, theoretical research results from brain research, 
developmental psychology and applied pedagogy are used. In the further course, these basics 
are used as the basis for the changed role understanding of preschool pedagogues.  

 

Self-determination and participation of children 
 

Starting out from current brain research and developmental psychology, children in 
the elementary and nursery school are discovering themselves. Joy and curiosity are the main 
drivers that lead to the perception of the environment. Children independently collect 
experiences and draw conclusions from them (Cp. Textor, 2014). This self-experience of the 
environment leads to a self-learned increase in knowledge, both with regard to the 
development of competencies as well as with regard to physical and psychological 
development. It turns out that children have the ability to set up and review their own 
hypotheses about everyday events (Cp. Andres & Laewen, 2011). The ability of one's own 
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generation of hypotheses and of the examination in the narrower sense characterizes the 
concept of the self-education of children. Children learn to integrate socially, culturally and 
materially in their own world. In a development-psychological context, Ahnert defines the 
self-development processes as follows: "By developing a picture of the world, the child also 
develops a picture of one's own person and develops his social identity in this self-formation 
process" (Ahnert, 2013, p. 

 
It is from these approaches that the primary goal of development research is that 

children open up the world through self-employment and self-activity. This means that 
children develop into independent personalities and set the values for an essential character 
formation. The pedagogical orientation of child day care centers is closely linked to the self-
determination of children. The self-education is achieved mainly by providing various 
experiences by the pre-school teacher. A prerequisite in this context is that the children are 
free to decide on appropriate offers. So choose them according to your experience and 
interest. Starting from this change in perspective, away from the pre-school teacher to the 
child, the basic question is the role of pre-school teacher in the educational process of 
children today. Children need a social counterpart to develop social skills. It is thus possible 
for them to gain recognition and support (Cp. Senckel, 2016). 

 
Overall, the involvement of children by participating in the education process is an 

interdisciplinary challenge. A challenge for the educators, but also a challenge for the 
children. Participation processes always require the setting of new boundaries and the 
negotiation of different interests. As a principle for the participation of children, education 
can not be provided (Regner & Schubert-Suffrian, 2015). Rather, education takes place 
through self-education. Self-education is embedded in one's own world of interests and life. 
The best possible educational opportunities arise when they are perceived in the education 
process.  
 
Situational approach 

 
A theoretical example for the orientation of the pedagogical work on the self-

determination and participation of children is the situation approach. This requires the 
teachers to derive appropriate steps of action from observations, in order to work out 
proposals that are of interest to the children (Cp. Heller et al., 2009). To this end, the situation 
assumption assumes that the life situation of children plays a key role in the corresponding 
interests. The sense of community plays a decisive role in this context (Preissing et al., 2003). 
Decisions are made in a social context. This means that decisions always have an impact on 
the community. In the narrower sense, the community of the institution is considered as a 
community, but also the families of the children, the school or cultures come from the group 
members (Brandes, 2008). The three overarching objectives of the situational approach are 
autonomy, solidarity and competence (Heller et al., 2009). 

 
In the following, the autonomy in the situation approach will be described in more 

detail in order to draw conclusions about the role understanding of educators. In the room 
situation, autonomy is understood as independence and self-determination (Cp. Zimmer, 
Preissing, Thiel, Heck, & Krappmann, 1997). By involving all group members in decisions, 
the ability to self-determination and participation is strengthened. Participation thus 
represents an important partial aspect of autonomy. The self-determination of children is 
reflected not only in the participation in projects, but also in the further course of the day. 
Within the group, boundaries, rules and ethical values are developed. Nevertheless, the 
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autonomy and self-determination of children is not equated with the condition of freedom of 
regulation and desire satisfaction in the situation approach. The task of educators is also to set 
boundaries. These are mainly due to the respect for the rights of others in the Community, as 
well as to ecological values (Cp. Heller et al., 2009). 
 
Change of roles of pre-school teachers 

 
The self-determination and participation of children places high demands on the role 

understanding of educators in pedagogy. The prerequisite of every pedagogic action is the 
observation. This includes both the observation of the individual children as well as the 
observation of the whole group. This requires the ability to withhold. Educators must be able 
to put their own interests behind the children's interests. Nevertheless, provide sufficient 
security to enable education processes. 

 
In present science, the educator is assigned various roles in the educational process. 

The educator is a bonding person. Binding is already in the early childhood and is the basis 
for a successful long-term care (Rossbach, Kluczniok, & Kuger, 2008). Children need 
security and security to feel comfortable in a strange environment. 

Another and probably the core task of every educator is the pedagogical role. The 
understanding of teachers and learners. In this context, the teacher is understood as a teacher 
and a learner. This role is fulfilled when specialists evaluate their work to the best of their 
ability to accompany and support children in their development. According to Mienert and 
Vorholz, the first pedagogue always represents the child himself, the second educator is the 
other children, followed by the pedagogue himself, and finally the space and the immediate 
environment of the child (Mienert & Pitcher, 2011). Out of this basis for the best possible 
learning development, numerous possibilities for action can be derived. In this new 
understanding of the role of the educator, it is in the narrower sense of the educator as a 
person and the cooperation with the children, parents and the public. The new role 
understanding of educators also leads to children being able to recognize a role model and act 
as self-reflective. So they should not only take advantage of offers, but equally weigh what is 
appropriate and useful for their living situation. 
 
Model for the change of roles of pre-school teachers 

 

On the basis of the theoretical foundations and on the basis of the empirical findings 
and observations, a model was developed which illustrates the future understanding of the 
role of educators. The basis for this model is the realization, the increasing participation, as 
well as the consideration of the individual personalities of children. Self-determination is the 
cause of all pedagogical action and the need for careful observation.  
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Figure 1: Role-model of pre-school teachers in an early childhood setting 

 
The model illustrated in Fig. 1 begins with the observing role of the educator. The role as an 
observer is of central importance. The function of observation is also an integral part of 
current educational plans (Preissing, 2014). The aim of the observation is to change the 
pedagogical orientation. Offers and learning incentives are based not on the interests and 
skills of the educator but on the life situation of the children. It is therefore possible for 
educators to get to know children in a more comprehensive way. The aim is to develop an 
understanding of needs and desires. The child in his being is characterized by external 
influences that are named in this model as social, cultural and material influences. It is thus 
clear that external influences have an influence on the development process, especially in the 
area of early education. The sum of the child's external influences and actions sketches the 
child's interests and stimuli. From the effects of the child, the educators, according to this 
model, provide incentives for their pedagogical actions. At this point, the ability to link is 
necessary. Only from this point, educational offers are provided. As participation, these can 
be influenced mainly by the children. In this context, offers are not regarded as compulsory. 
Rather, they satisfy the needs of the children and promote their competence for self-
education. Offers must offer free spaces and the possibility to choose. 
 
Conclusion 

 
This model illustrates the change in the role of pedagogical specialists in early 

childhood education. It illustrates the change from biological development understanding to 
the environment-oriented, behavioral development understanding. The pedagogical 
orientation is now orientated towards behavior and takes into account the life situation of the 
children. Self-determination and participation essentially determine the relationship between 
teachers and learners. The teacher takes not only the role of the teacher, but also the role of 
the learner. Stimuli and interests of the children influence the image of the child and the role 
of the educator. 

 
An educator's current understanding of the roles is based on the assumption that not one 

role but different roles are assigned to the educator. The educator is a bonding person, 
educator, adult educator and observer. 

The role as a person of attachment does not often find in the public perception the 
importance which must be assigned to it in principle. For the establishment as a bonding 
person, the integration of the children into an environment unfamiliar to the children is of 
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fundamental importance. A good familiarization enables the children to get to know the 
educator as a trusted person who gives them protection and safety. It is precisely this 
protection and security which they usually find in the family environment. Without bonding, 
children are not able to build trust and to initiate the learning processes that are important to 
them. The role as a binding person can not be enforced. Binding is formed over time. 
Children attach a close bond to such educators, who do not negatively criticize them if they 
seek proximity, treat them with degradation, but show sympathy and cultivate a warm heart. 

The role of the educator as an educator can be understood as the central task in early 
childhood education. A good pedagogical specialist is in a position to check his / her own 
work performance and to reflect whether the pedagogical activity creates an environment for 
the child in which it has the best possible learning and development conditions. This means 
that the knowledge about early childhood development and the experience gained from the 
observation of the children leads to deductions for the pedagogic activity in everyday life. 
The pedagogical roles are essentially four basic understandings:  

�x The first pedagogue is the child himself. This basic understanding illustrates 
the self-determination and co-right of children. Children should be drawn to 
self-determined and socially compatible personalities. This principle is 
intended to strengthen the ability to self-reflection and personal perception so 
that interests can be recognized and communicated on the other. 

�x The second educator is the immediate social environment. This allows the 
child the option to compare and deal with other topics. The goal is the 
enrichment of the world image and the strengthening of the social 
competences, in that learning processes are designed in accordance with 
individuals with similar sociodemographic characteristics. 

�x The third pedagogue of the child is the educator. This pedagogical role has in 
the past been assigned the essential and usually only role in the development 
process of the child. The educator as an educator is able to orient his actions in 
a child-oriented manner and, according to FIG. 1, to offer educational offers 
on the basis of the stimuli emanating from the children. 

�x The fourth pedagogue is assigned to the space in the current scientific 
understanding. The space, that is, the external conditions, contributes to the 
positive development of the child, if this stimulates discoveries and offers the 
opportunity to explore one's own actions. 

The role of the educator as an adult educator originated primarily from the growing 
interest of the parents in the educational events of children's day-care centers. Just like the 
parents' increased demands on their children. The aim of the cooperation with the parents is 
not to educate the parents, but together with the parents to shape the educational process of 
the children. This also implements the setting of a learning goal. As already described in the 
previous section, this is mainly due to the situational approach, which sees the life situation 
of children as the basis of all educational activities. 

The role of the educator as an observer. The role as an observer arose through the 
perception of the children as actively learning personalities. In particular, the observation 
requires, in the practical work of an in-depth documentation, the subsequent 
comprehensibility of the relevant offers. This understanding of the role opens up a new way 
of looking at the children. Habitats and behavioral problems are thus perceived in more 
detail. Observing means restraint. Actions must be understood without direct intervention. 
Children should be able to shape their own actions. 

 
On the whole, the educator as a pedagogue places various demands on his work. In 

essence, however, the integration of children into pedagogical action leads to a change in the 
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Abstract 
 
Gradual official concern for colonial education was closely linked to continuous 
reconstruction of colonial relations within which it was subordinated to the primacy of the 
imperial production pattern. Given the great range of native languages, lack of European 
expertise, supremacist ideology, together with diversion of  financial resources for British 
imperial survival and academic prestige, British officials had to find a way how to balance 
between what was educationally desirable and politically and financially unavoidable. The 
Colonial Office education advisory committees could but maintain the prevalence of English 
at post elementary levels given the officials' miscalculated perspective of indefinite British 
colonial rule and forced integration of export-oriented colonial economies for the survival of 
the Empire. 
 
 
Keywords: languages, policy, Colonial Office, education 
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Introduction  
     Being an immutably inherent process of human existence, culture contact involves 
relations between dominating and dominated different groups whose respective forms of 
domination and response thereto are generally conveyed through, among channels, language. 
Though the choice of a commonly used language is logically determined by socio-linguistic 
and demographic criteria, history shows that it can be imposed by politically dominating 
minorities as in the case of African colonies. A number of academics have examined the 
question of language in colonial context, namely Ashby, Maxwell etc, but the paper attempts 
to present both Officials' and advisers' attitude with regard to the  language issue, and 
examine the educational, social, political and economic factors that might have determined 
colonial language policy.   
 
 
Background 
 
        English colonial establishment in coastal West Africa starting by 1808 in Sierra Leone, 
1821 in the God Coast, and 1862 in Nigeria, and extended progressively by 1900 to their 
respective northern protectorates, could be regarded as being partly a transplantation of  the 
prevalent production pattern in England based on laissez faire policies and church monopoly 
over education (Barnard, 1961, Ashby) . In fact, a number of various missionary societies had 
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knowledge of English should not separate the African from his community' (Col 142, 1937).       
The Secretary of State, M. Macdonald, went even further to prohibit the use of such 
textbooks on certain objectionable moral or political grounds, being inappropriate, 
educationally unsound, or highly expensive with reference to local conditions (CO 
987/14/1939).  
 
     The growing importance of colonial education in the early 1940s became evident within 
the framework of colonial development and welfare policies. In fact, the British Council 
became associated with the Colonial Office for cultural educational and activities in British 
West Africa from 1941; the Colonial Education Committee submitted two reports in 1943 
dealing respectively with Adult and Mass Education, and Language in African School 
Education, and the Colonial Office appointed the Asquith and Elliot Commissions to deal 
respectively with higher education in the colonies and in British West Africa. The members 
of the Colonial Education Committee were convinced that popular mass education should be 
based on literacy in the mother tongue provided that production of a vernacular literature in 
quantity and variety could be available. Arguing that some of the vernacular languages could 
not bear the burden of instruction beyond a certain stage, the Colonial Committee reiterated 
in its  report on Language in African School Education the obvious option stated in the 
previous reports and memos, and they argued that the main pupils' parents' incentives  for the 
acquisition of English were basically socio-economic and warned that " any attempt, 
therefore, to delay unduly the introduction of English into African schools would be regarded 
as the attempt of government to hold back the African from legitimate advance in 
civilisation" (CO 987/147, 1943). The prevalence of English was not questioned by the 1945 
Asquith Commission's Report on Higher Education in the Colonies, it examined however the 
contribution of the university with regard to the study of African vernacular languages 
estimated at 700, though a dissenting member, Sir Richard Livingstone had objections to 
keeping languages alive while having no literature to justify their survival. The same 
approach was adopted during the 1947 conference of Colonial African governors 
emphasizing clearly the use of English as the main language of instruction except at the 
lowest levels of education, and use of simplified English in mass education campaigns, while 
keeping indigenous languages for rural areas mass literacy work (CO 847/ 37 /47242/ 1947). 
 
     The approach to the language issue as expressed in this chronologically stated language 
policy, cannot be reasonably understood without referring to interrelated educational, 
economic, financial and political factors that might have to some extent determined such 
choice.   
 
Educational arguments 
 
    The existence of a large variety of African languages could undoubtedly present serious 
educational challenges, especially the training of teachers, printing of textbooks and 
eventually translation from English in a variety of vernacular languages. But it was rather the 
divergent approaches to their classification due to some lack of expertise and misconception 
with regard to the literary productive capacities of native languages together with some 
apathy towards colonial education that it was easier to impose English as a medium of 
instruction. It should be noted that German scholars and missionaries had elaborated a 
number of dictionaries, and produced common native languages in some areas as in the case 
of Yoruba in Western Nigeria  or Swahili in East Africa (Alexandre, 1972). 
   On the other hand, it cannot be denied that colonial language policy was greatly determined 
by the examination factor. The Phelps Stokes Commission reported that demands of Oxford 
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     In fact, the Secretary of State's statement after WWI that'  the colonial assets should  be 
taken over and exploited on a large scale by the British Government and the profits should be 
used to pay off Britain's debt" was almost repeated during WWII when the Colonial 
Secretary, Lord Moyne (Feb.1941-Feb. 1942), stressed the need "to regulate the use of 
resources in the interest of both the general war effort and the well being and development of 
the colonial empire; to reduce consumption by taxation direct or indirect; to save actual 
material resources in personnel; to organize propaganda for various schemes;  to encourage 
various gifts and free interest loans." (Cmd 6299, 1941). Economic help to the UK from June 
1943 to the end of the War in raw materials was valued at £31,351,000, and about 
£22,556,000 were shipped from British colonies to the USA, enabling Great Britain to earn 
dollars (Colonial reports and CO96/765/31080/1940). Not surprisingly, Oliver Stanley, 
Conservative Colonial Secretary (1943-45) had to convince the British Treasury that the 
extension of the 1940 policy of Colonial Development and Welfare "would prove beneficial 
to Britain, and would in the long term benefit Britain, either in the form of increased export 
of colonial commodities, which otherwise Britain would have to obtain from hard currencies, 
or in the form of increased export from the colonies as part of the Sterling area to the hard 
currency country outside" (CO 852/588/19275/1944).  
 
     The direct financial colonial contributions during the World Wars exceeded by far what 
Britain could have loaned under 1940 Colonial development and Welfare Act, for example, 
the colonial government of Sierra Leone offered a sum £756.000 over three years, that of the 
Gold Coast offered £6,972,731 in addition to private gifts amounting at least to £931,127 
(Colonial Reports, 1946). Again, given the postwar crisis, and even worse, the British 
Treasury acted contrarily to the spirit of C.D.W when it decided to exact a sum of £100 
million out of the £800 million, amounting to one eighth of the colonial sterling balances held 
in London, regardless of the sacrifices and contributions made and offered in human beings, 
material and financial resources to Britain during the War (T 236/ 51). Besides the direct 
financial benefits from colonial domination, commercial monopoly over export-oriented 
colonial economy was part of the imperial production pattern making colonies sources of 
suppliers of raw materials and consumers of metropolitan manufactured goods One may 
wonder how a colony that had, in British Officials' mind, to be financially self sufficient on 
one hand and to remain basically the importing market of more expensive and partly 
unnecessary metropolitan industrial products on the other, could accumulate capital for 
starting secondary industries while nearly half its revenues, as in the case of British West 
Africa, were allocated for the payment of salaries and pensions of expatriates (Hopkins, 
1973), and colonial governments having to pay for the services of the Colonial Office 
Advisory Committees in London (CO-CDAC 1940 and CO 859/1/1201/1/D/1939). 
 
 
Conclusion 
 
   The language question in colonial context was multidimensional and could not be confined 
only to linguistic criteria as stated in the various memos and reports; it rather involved more 
complex educational and political issues for which the advisory bodies were not well 
prepared nor had they the prerogatives to deal with. However good and trusty their intentions 
and recommendations were, a few officials and educationists could not change radically the 
colonialist and imperial production pattern and abandon valuable colonial assets and 
Eurocentric supremacist ideology in the name of civilisation, democracy and equality of 
cultures.   
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means that it is not only a self -problem and private case but they also are a part of 
community and they are thought to cause some problems for  the society itself.  Both in-
depth interviews with experts and statistics show that children with less skills of literacy 
and oral communication are under risk of failure . Getting older and having to deal with  
complex, diverse and vast mine of information  a child becomes vulnerable and has 
problems with understanding of information, becomes less active, feels unconfident and 
has less motivation which triggers drawbacks in every school subject and somehow 
influences future career  promotion.  The significance of literacy is shown in  Figure 1.  

 

 Figure 1 : The model of Cycle of Literacy: 

 

 

According to Progress in International Reading Literacy Study(PIRLS) the 4th grade 
of literacy is focused on two types of goal:  

1. Getting experience of literature. It means to be interested in reading 
and fall in  love with it. This part includes taking   pleasure from reading and 
accumulating   enough vocabulary for  future promotion.  

2. Getting information and employing it in a practical way. It means to 
become knowlegable person. By reading informative  texts a student is able to 
learn new facts and stories which creates an  additional support for becoming 
illiterate person.  
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Model of Georgia and other PIRLS countries 
 

Georgia has already participated three times in PIRLS, but only two results are 
available for public the very last one which was held last year is not available  yet. But 
according to  other ones Georgia has low grades in international literacy study PIRLS- 
below average. Middle grade is 500 but Georgia in 2006 had 471 points ( the ninth place 
from the very last country) and in 2011- 488 points. Only by 17 was scored and increase 
was not efficient and still international scores were low compared  to other countries. 
PIRLS  has standardized selective frame for participant countries. As usual,  better results 
are in schools of Tbilisi, Kvemo Kartli and Imereti. Study shows that school of big cities  
had higher achievements in every level of question than villages and small towns in 
2011(CENTER, n.d.). Results of urban and rural school in PIRLS 2011 are shown in Table 
1.  

 

Table 1 : Results of urban and rural school in PIRLS 2011 - Georgia 

 

 

 

 

According to international test standards it is divided into the four levels  of 
questions: advanced, high, intermediate and low. By 2006 results Georgia has only 1% of  
advanced level of questions, 20% of high level, intermediate 58%. Results in four levels of 
questions in PIRLS 2011 are shown in Table 2.  

 

Advanced High Intermadiate Low Below low

1.90% 

22.90% 

42.40% 

23.20% 

9.50% 

1.10% 

10.40% 

35.60% 
33.00% 

19.90% 

URBAN RURAL
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Abstract 
 The biggest capital of every company are their employees. Companies must give their 
best to have healthy employees. Because only healthy employees can give their best and only 
so companies can be successful. But how can companies motivate them for living healthy? It 
is a complex problem, especially in Germany to teach them for living healthy in private life 
and also while working hours. Most of them do not realize, how important this issue is. More 
and more companies in Germany introduced healthcare management in the last years, but the 
interest of employees is not so big. There are a lot of possibilities to make this topic more 
attractive for them. Giving them incentives could be a solution. That can be financial and also 
non-financial incentives.  
 
Keywords: healthcare management, incentive, motivation, employees, companies 
Main Conference Topic: Healthcare Management 
The Aim of the Study: The aim of this study is first of all to present what healthcare 
management includes. After that the goal is to describe financial and non-financial incentives 
in companies to motivate employees for living healthy. 
Materials and Methods: This article bases on different healthcare management literature to 
present what healthcare means. Furthermore different studies were analyzed to find out what 
kind of financial and non-financial options are possible. Also experienced experts were 
interviewed and questioned on current issues. The base of the used literature, studies and 
experts come from Germany. 

 
 

Introduction  
Health is a state of complete physical, mental and social well-being and not merely the 

absence of disease or infirmity (WHO, 2003). It is very difficult to define where health ends 
and disease begins. There is not an exact definition for disease like health. It is clear that even 
minor disturbances of the body functions can lead to an inability in the professional activities. 
To prevent disease, prevention is needed.  

 
Humans spend the most time of their life at the work place. Therefore it should be the 

task of every company to introduce healthcare management. Especially because they have the 

mailto:Yasemin.Bayhan@live.de
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most benefit from it. The healthier an employee is, the better is his or her performance. And 
the success of every company is depending from the performance of employees. 
Healthcare management 

Healthcare management includes four different basic pillars as seen in figure 1. There 
are a lot of more of the pillars, but this are the basic and most important ones. All pillars are 
voluntary for employer and employee. That is the point, why it seems not so important for the 
humans.  

 

 
 

Figure 1: Basic pillars of healthcare management 
 
Most of the diseases develop at the working place from to less motion. As a result of 

frequently working activities by sitting through to technological progress, there is a growing 
sedentary every day at work. Sedentary belongs to one of the greatest risk factor for 
formation of diseases. Lack of movement can lead to diabetes, overweight, headache, back 
pain and a lot of more problems. But also the habit of most people, however, goes hand in 
hand with lack of movement and monotonous movements. In Germany around 30 to 50 
percent of the population suffer on back pain (Robert-Koch-Institute, 2012). Most companies 
know how important motion is for their employees. Many of them organize back training or 
sport activities while working hours. But they do not reach all employees. People who 
already are living healthy appear, but what is with the people, who don not live healthy. How 
can companies reach them to participate at motion programs? 

 
Nutrition is not only vital, it is a decisive factor for well-being and life satisfaction. 

People who eat healthy have more energy and can concentrate better. In addition bad 
nutrition leads to many diseases like heart attack, stroke, hypertension. In Germany around 53 
percent of women and 67 of men are above their ideal weight (Robert-Koch-Institute, 2012). 
Also companies are aware of this. As part of healthcare management they offer fruits for free 
or healthy food in the canteen. Of course people use this opportunities but oily foods like 
chips or candies were often preferred. Also here people who are living healthy in private life 
prefer this options, but not the fat ones. How can companies bring the other side also to eat 
always healthy? 
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To deal with the increasing burdens, companies have to deal more and more with the 
health situation of their employees.  This includes actively promoting the health and 
workability of employees. The central prerequisites for company success are motivated and 
healthy employees. The states also support the companies through grants for healthcare 
management. Although these state efforts, only 36% of companies invest in the health of their 
employees (Bechmann, Jäckle, Lück & Herdegen, 2011). As an obstacle to healthcare 
management many companies see the personal engagement of employees. One third of 
companies complain about the lack of motivation of the workforce to participate in the 
measures (Steiner & Baake, 2013). Therefore it is very interesting to see, what kind of 
incentives are available to motivate the employees to live healthy. 

 

 
Financial incentives 

Financial incentives are measurable in money and have a financial value. Financial 
incentive systems include all of financial premium offered from the company, which are 
entitled employees for delivered services (Becker, 2002). With the help of material incentive 
systems the willingness of the employees to a healthy life should be stimulated. Material 
incentives have a bigger motivation effect, when the incentives are more individual for the 
needs of employees. There is not a general rule of a perfect financial incentive system, 
because every individual has his own interests. For example for one 100 Euro will motivate 
to use the healthcare management activities and for the other one 100 Euro do not motivate. 
Here, the idea would be that employees get money per healthcare activity they use. Money is 
a big factor to motivate employees, but it is not enough. Other factors also influence 
performance. For employees, who earn not so much money this kind of incentive is certainly 
an interesting way. For this one, who earn much money non-financial incentives would be 
more interesting. Here is an important factor, that financial incentives have no limit.  

 
 

Non-financial incentives 
Non-financial incentives are not materially, incorporeal and mentally. They are 

depending on the situation and motivate people. That can be incentives like promotion, 
recognition, new tasks. Non-financial incentives are according to social relationships. They 
aim for example at the relationship with colleagues or the manager, as well as prestige and 
recognition. There are two kinds of non-financial incentives as seen in figure 2. 

 
 

 
 

Figure 2: Non-financial incentives 
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Table 2: Incentives for leading managers 
 

 
 

This table is only based on a questionnaire to leading managers. Therefore not 
addressed to all employees. It is interesting to see that six of seven answered to topics for 
non-financial incentives. That has certainly the background that leading managers have a 
good salary. 

 
If the questionnaire would be made to employees who earn less money the answers 

could be very different and the weighting to financial incentives would be higher. But as 
previously mentioned there are a lot of other criteria to note in such of studies.  

 
Conclusion 

Goal of this article was to show, what is healthcare management and then to analyze 
financial and non-financial incentives for motivation humans in companies. This points were 
describe in the last sections of this article.  

 
As a general rule we can say it is impossible to define the best way to motivate the 

staff. It dependents from a lot of factors, if an incentive method is good or bad. In every 
company will be another way the best. Before implementing such an incentive system 
companies should know their employees better. And it is very important to ask the affected 
people what are their interests. Also personally information should be collected like age, 
gender, salary, art of job. This are all influencing factors for the incentive model.  

 
From day to day our working world changes. A lot of humans have a false life setting 

and above all in following pillars: Motion, nutrition, addiction and stress. Generally every 
company should do something for the health of the employees. Otherwise they will threaten 
their competitiveness through the years. 
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Abstract 
The purpose of this study is to examine the meanings founded in the process of establishing 
Individualized Vocational Plan by operating case-conference. Action research is applied to 
achieve the objects of the study. The case-conference members consists of an executive of the 
sheltered workshop, vocational rehabilitation teacher, professor who majored vocational 
rehabilitation of autism spectrum, professor who majored applied behavior, and the 
researcher. The process of establishing Individualized Vocational Plan had been checked and 
modified during seven times of case-conference, and the researcher, who is as participant and 
cooperator of the action process, had participated in the research place to collect the data 
which was analyzed by an inductive method.  
As a result, 3 upper classes were categorized: (1) take a case-conference out of a closet, (2) 
throw an ecological curriculum in the world of vocational rehabilitation, and (3) read an 
individualized vocational plan as a individualized support plan for vocation. These three 
upper classes has 9 of middle class and 27 of meaning units.  
The conclusions are as follows. First, the case-conference plays an important role of 
implementing the case-management. Diverse experts had a chance to decrease the difference 
of the opinion and could meet on the agreement about individualized vocational plan. Also, 
there was a need for setting the case-management system by having regular case-conference 
to facilitate effective approach to workers with disabilities. Second, there should be flexibility 
in the process of establishing an individualized vocational plan so it could cover overall life 
of workers with disabilities as well as their vocational needs. Lastly, individualized 
vocational plan should focus on the quality of life of workers by providing a support that 
meets their needs. 
 
Keywords: sheltered workshop, case-conference, individualized vocational plan, case-manag
ement, action research 
 
Main Conference Topic: Special Education 
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Introduction  

Employment is one of the most important factors for people with disabilities to be 
included in a society. However, many students with disabilities in Korea are having difficulty 
with getting a job after graduation from high school. Sheltered workshop is a facility that 
provides people with disabilities with a sheltered environment so they can work with people 
who understands and helps them improving work skill.  

However, according to statistics survey in 2013, it is reported that 1.42% of the total 
number of disabled workers are under employment (Ko J., Kim H., Kim S., 2014), which 
raises doubts as to whether the rehabilitation facility has faithfully fulfilled its role. In 
addition, a survey of 1,742 persons with disabilities showed that their satisfaction was lower 
than the average (Kim K., 2011), indicating the need to improve the quality of employment 
along with the goal of employment of people with disabilities. 

Therefore, systematic case management centered on consumers is suggested through 
various studies as a way to meet the employment rate and job satisfaction through 
employment suitable for individual needs in vocational rehabilitation facilities. In order to 
solve these complex needs and to promote employment, vocational rehabilitation facilities 
should be managed as a case management system (Shin, H., Kang, B., Choi, Y., 2011). Case 
management is to provide continuous support by integrating various services of the 
community in order to systematically support the disabled with complex needs (Yang Y., 
Choi S., 2008). It is important to accurately diagnose the ability and desire of the subject 
when carrying out case management and to establish an individualized vocational 
rehabilitation plan suitable for the diagnosis result. 

Individualized vocational rehabilitation planning is an important process to discuss the 
goals of rehabilitation and concrete action plans by participating jointly by relevant experts 
and gaurdians in order to provide appropriate support for persons with disabilities (Lee D., 
2014). In order to establish an effective individualized vocational rehabilitation plan, it is 
essential to have opportunities for experts from various fields to demonstrate their expertise 
and cooperate. 

Therefore, this study aims to examine the meanings founded in the process of 
establishing Individualized Vocational Plan by operating case-conference. The research 
question for this purpose is 'What is the implication of the process of establishing and 
operating an individualized vocational rehabilitation plan through the case-conference of M 
sheltered workshops?' 
 
Method 

The researcher spent the first month of April 14, 2015, to identify the environment and 
atmosphere of the study site and to form Rapport with participants before the full 
implementation of the case-conference. Since then, researcher participated from the 
preliminary meeting to the 6th case-conference on December 16, and participated twice a 
week as observers and collaborators in the planning process established at the case-
conference. After completing the preliminary work up to the 4th case-conference, the 5th 
case-conference and the 6th case-conference were held to establish and apply the 
individualized vocational rehabilitation plan in earnest. 

The data collection in this study is largely divided into the collection of data at the case-
conference and the collection of the data on the implementation process between each case-
conference Observation data, case study data, interview data, and researcher reflection logs 
were collected to analyze in a qualitative way to draw the implications of the implementation 
process through the case-conference. 
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Results 
As a result, 3 upper classes were categorized: (1) take a case-conference out of a closet, 

(2) throw an ecological curriculum in the world of vocational rehabilitation, and (3) read an 
individualized vocational plan as a individualized support plan for vocation. These three 
upper classes has 9 of middle class and 27 of meaning units 

Results of conducted experiment are given in Table 1. 
 

Table 1: Results of interviews 

Top Categories Subcategory 

Take a case meeting 
out of the closet 

Current status of vocational rehabilitation facility 

The case-conference works as a basement for life circle support- 

Implementing a 
vocational 
rehabilitation by using 
ecological curriculum 

Principles of ecological curriculum 

Advantages of ecological curriculum 

Taking ecological curriculum into the vocational rehabilitation 

Not personalization 
vocational 
rehabilitation plan, but 
read personalization 
life support plan 

 

Establishment and application of individualized vocational 
rehabilitation plan 

Focusing on the support rather than traring 

 
 
Conclusion 

 
The purpose of this study is to derive the implications of case management practice in 

establishing and operating an individualized vocational rehabilitation plan through the case-
conference in M sheltered workshops, and to provide suggestions for providing personalized 
vocational rehabilitation services in the future. For this purpose, we organized 7 case 
meetings for 8 months, which consisted of the chairman of the M sheltered workshop, 
vocational rehabilitation teachers, two special education professors who are experts in the 
special education, and researchers. In this process, the researcher participated in the 
implementation process as observer and collaborative practitioner by invoking the research 
methodology.  

The conclusions are as follows. First, the case-conference plays an important role of 
implementing the case-management. Diverse experts had a chance to decrease the difference 
of the opinion and could meet on the agreement about individualized vocational plan. Also, 
there was a need for setting the case-management system by having regular case-conference 
to facilitate effective approach to workers with disabilities. Second, there should be flexibility 
in the process of establishing an individualized vocational plan so it could cover overall life 
of workers with disabilities as well as their vocational needs. Lastly, individualized 
vocational plan should focus on the quality of life of workers by providing a support that 
meets their needs.. 
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.Conclusion 
 

Although the special teachers had difficulty in carrying out both the teaching and the 
field practice, they were supporting the adaptation of students with special needs in the field 
of business. Effective on-the-job training requires active supports for teachers such as 
financial support, support for transition education centers, initiative in public institutions, and 
cooperation system. In addition, it was confirmed that the number of jobs that are guaranteed 
minimum working conditions should be increased for students with special needs. 
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better accept and remember images than rules or logic (Woo, C., 2015). This visualization is 
a strategy that can transfer knowledge and information effectively and quickly. 

In summary, most of the previous researches have proved the effectiveness of the 
visualization tools according to the defined rules centering on the visualization tools (mind 
map, graphic organizer, Thinking map), which are sorting and sorting thoughts. Such 
visualization tools are also rarely conducted with students with disabilities. Therefore, in this 
study, we will use Visual Thinking Maps, which is one of the most visual tools, to operate a 
visual thinking strategy program in the form of talking about thoughts while recognizing 
various picture expressions instead of texts. 

The purpose of this study is to develop a science class program for students with 
intellectual disabilities in middle school. In particular, we will examine the effectiveness of 
visual thinking using one of the eight Thinking Maps, a tool for visualization at every school, 
and examine the possibility of applying it to various subjects in the future. Research 
questions are as follows. First, what is the effect of visual thinking strategies on students' 
participation in science classes in middle school students with intellectual disabilities? 
Second, what is the effect of visual thinking strategy on science and academic achievement of 
students with mental retardation in middle school? 
 
Method 

In this study, three middle school students with intellectual disabilities in J middle 
school in Chungcheongnam-do were selected as the study subjects. Three students were 
experimented with the baseline, intervention, and maintenance stages with the subject 
multiple baseline design. In the baseline period, the class was taught with the existing text - 
oriented lesson and the visual thinking strategy was applied during the intervention period. 
We also confirmed the sustainability of this strategy during the maintenance period. 
 

Results 
As a result, it is founded that visual thinking strategies has an positive effect both on 

students' participation and academic achievement of students with intellectual disabilities in 
middle school. Results of conducted experiment are given in Picture 1 and 2. 
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Picture 1: The effect of visual thinking strategy on students�¶ participation 

 
Picture 2: The effect of visual thinking strategy on students�¶ academic achievement 
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response is a key to the celadon competence in reading. If the speed is not enhanced, the 
reading reaction can be a response that depends only on visual stimuli. 

Through the learner's reading, the learner reads through the learner's voice and the 
auditory reading through the learner's reading, and through the memory of the visual, which 
has a positive effect on children who have difficulty communicating. Therefore, the purpose 
of this study is to analyze how the accuracy and speed of reading, which is a component of 
oral reading fluency, affect reading comprehension. The research questions are as follows. 

First, does speed-based word-reading improve the performance of listening 
comprehension in children with autism? Second, does speed-based word reading improve 
children's reading comprehension in autistic children?  Third, does the reading of words 
based on speed criterion improve the performance of reading comprehension by the eyes of 
autistic children? 
 
Method 

The research subjects were elementary school students belonging to elementary school 
integrated class which received speech therapy and cognitive learning therapy. Behavioral 
intervention was conducted through the baseline, intervention, and maintenance phases 
through the design of the baseline. The intervention was carried out sequentially when the 
preliminary target behavior reached the baseline level. The intervention also allowed the 
target action to stop when it reached the baseline level. In other words, arbitration began in 
goal action 1 during the third session, in which the baseline of all target behaviors was 
stabilized (goal actions 2 and 3 observe the baseline state during the intervention of target 
action 1) We began the intervention of target action 2 in the 10th session which seemed to 
reach the stable level that the effect showed clearly. In addition, we initiated the intervention 
of target behavior 3 at the 16th session when the intervention effect of target action 2 reached 
stable level. 
 

Results 
As a result, it is founded that speed-based word reading has an positive effect on 

children's reading fluency, listening comprehension, and reading comprehension by the eyes. 
Results of conducted experiment are given in Picture 1. 
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Picture 1: The effect of speed-based word reading on target behavior 

 
 

Conclusion 

 
The purpose of this research is to investigate the effect of speed-based word reading on 

the reading ability of autistic children. The multiple base-line across behaviors design was 
used to see the effects of intervention on three target behaviors that were functionally similar 
and independent under the same subject and environmental conditions. The authors 
conducted 2 ~ 3 baseline tests, 5 ~ 6 sessions, and 5 ~ 11 sessions of autopsy examinations 
for 7 weeks of autistic children in 2nd grade of elementary school. The conclusions are as 
follows. The speed-based word reading had a positive effect of increasing children's reading 
fluency, listening comprehension, and reading comprehension by the eyes. Therefore, speed-
based word reading is an effective teaching strategy for children with autism spectrum 
disorder to improve reading skill. 
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Abstract 
The purpose of this study was to demonstrate the very process of creating a strategy map for 
an educational organization stage by stage. The strategy map is a technique that depicts 
cause-and-effect relationships between the strategic components of an organization and the 
relevant units. It is a qualitative study conducted through "design based research" (DBR) 
procedure which was developed to generate solutions exclusively in educational sciences. 
The main research questions were determined as: (1) "What is the strategy map?" and (2) 
"Which steps should be followed in the process of creating a strategy map in school 
environments?" The strategy mapping process was carried out in a private school in the 
province of Gaziantep/Turkey. The strategy maps are among the components of a strategic 
performance management tool named Balanced Scorecard (BSC). Therefore, the first steps of 
BSC process were followed to create the strategy map. As a result of the research, the ten-
step strategy mapping process was implemented successfully, the school strategy was 
visualized thanks to the strategy maps, and cause-and-effect relationships were clarified.  
 
Keywords: balanced scorecard, strategy map, school, strategic planning 
Main Conference Topic: Educational management 
 
Introduction  

Balanced Scorecard (BSC), developed by Kaplan and Norton in the 1990s, is a 
measurement-based strategic performance management system that sets a framework for 
strategic performance measurement and management through transforming mission and 
strategies of organizations into a set of comprehensive performance metrics (Kaplan and 
Norton, 1996, p:2). Based on the results of his research on many organizations, Niven (2003, 
p:15), concluded that BSC has three main roles as a measurement system, a strategic 
management system that crystallizes and realizes the strategy, and a bilateral tool for 
communication that enables the transmission of strategy to all the units and staff from top to 
bottom and the collection of feedbacks from bottom to top by providing internal 
communication.  

 
BSC, proven to be worthwhile in profit-oriented organizations, can also be used in 

educational institutions due to the fact that the focus is on vision and strategy instead of 
financial indicators (Kaplan and Norton 1992, p:180). In contrast to traditional methods for 
performance evaluation, BSC examines short-term and long-term results together, makes in-
depth analyzes on all the dimensions of school vision and establishes cause-and-effect 

                                                           

1 This study was produced from the author's doctoral dissertation.  
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Figure1: The strategy map 
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Conclusion 

As a result of the research, it was possible to present the strategic plan consisting of 
twenty pages with only one page by means of the strategy map. Thus, the strategy map filled 
the gap between strategy formulation and strategy execution. According to the philosophy of 
BSC, 'If you can't measure, you can't manage' and 'If you can't identify, you can't measure.' 
The strategy maps are used to describe and visualize the strategy (Kaplan and Norton, 2004, 
p: 13). The visual presentation with the strategy map assisted the staff to realize the strategic 
connections and to grasp the link between their role and the general objectives of the 
organization. The potential disruptions were easily recognized and corrected in the phase of 
the establishment of strategic relationships during the creation of strategy map.  

 
Discussion  

The strategy map is a framework that illustrates all the school processes on the same 
page and consolidates the educational and administrative aspects of the school together. 
Thanks to this characteristic, the school units can easily notice the interrelationships and 
communicate with each other (Kaplan and Miyake, 2010, p:13). The strategy map identifies 
what factors affect student achievement and what they need for success (Sarrico, et al., 2004). 
Rompho (2004) drew attention to the fact that the map should be developed according to 
stakeholder expectations while explaining how to create a strategy map. This principle was 
partially operated during the research to a large extent as the vision and the strategy of the 
school were determined subsequent to the surveys and interviews with the personnel, parents, 
students and the founder. Therefore, it can be alleged that the strategy map is formed via the 
ideas of stakeholders. 

 
The strategy maps are very crucial in the process of BSC. Storey (2002, p:325) 

highlighted that integrating an enterprise-based framework to an educational organization was 
even as much essential as the results obtained from the BSC. In this study, a non-education-
based strategy map was adapted to a large school with 249 employees and 1426 learners in 
spite of all the difficulties faced during the research procedure. Some research (Morelad, 
2009, p:761; Brown et al., 2008; Chen, et al., 2006, p:203) indicated the significance of the 
need for the support of top management for the creation of strategy maps and it was also 
observed during the research procedure. Top management's support is an important and 
necessary element from the beginning to the end of the study as BSC and strategy maps 
constitute a management system and bring a great deal of managerial innovations. 

 
The strategy map preparing team, together with the support of top management, had 

also a major role in accomplishing the implementation. Assari et al. (2006, p:941) emphasized 
that BSC team should be composed of people from different units of the organization and with 
high-level qualifications who can easily communicate with top management and other 
personnel and implement strategic decisions in their own unit. Besides the researcher, the 
school team comprised of seven academic and non-academic managers with the above 
mentioned qualifications. Those involved in the process from the very beginning of the study 
with their invaluable contributions were the Deputy Directors of Finance-Business 
Administration and Academic Departments, the Assistant Principals of High School and 
Primary School, the Managers of Human Resources and Public Relations Departments and the 
Head of R&D Department. Team members from different units made it easier to perform 
decisions, collect data and report. 
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Conclusion 
The primary practical purpose of the present study spurred from this question that 

whether student teachers can get their adequate level of efficacy using self-reflective 
practices. This adequate level was defined to be close to that of well-accepted professional 
teachers. This purpose was defined as "to evaluate whether reflective journaling could be 
taken into account when the aim is to improve self-reflection and learning from self-reflective 
activities in its initial step and also to enhance the level of self-efficacy in student-teachers in 
real classroom situation." In the literature, it has been theoretically agreed upon that reflection 
is one of the indispensable criteria influencing the level of efficacy.  

 
The very first hypothesis in this study which stated that self-reflective practices do not 

influence teacher's level of self-efficacy due to the treatment, was strongly and practically 
rejected, like the authenticity of this acclaim which has already been manifested in theory by 
other researchers. Applied treatment here aimed at exposing student teachers to as much 
mental challenges as possible via providing them with journal writing. This treatment 
statistically tested whether student teachers became better at self-reflection if they engaged 
continuously in reflective journal writing. In question student teachers were generally 
positive about the value of this technique in their learning and teaching. 

 
The first hypothesis suggested that self-efficacy components, i.e. Classroom 

Management, Instructional Strategies, and Student Engagement, were not under the influence 
of teacher's experience of reflection practices. A statistically analyzed difference of 5.1% 
between two experimental and control groups rejects this claim. Reflection directly or 
indirectly enhanced the sense of teaching and being a teacher in the participants.  

 
The second hypothesis was also strongly rejected by a difference of 5 Likert-scale 

between the experimental and control groups in their posttest and adequately delineated that 
experiencing a four-month course of reflection triggers a long-term willingness to think back 
on teaching henceforth. This hypothesis also showed that even if there was a four-month gap 
between posttest 1 and posttest 2, there was still reflection practices among student teachers 
and this was accompanied with a 1.92 point growth. This is considerably important to notice 
that this development in reflection has happened in the absence of any particular observation 
or treatment on behalf of the researcher.  

 
Although none of student teachers in this study was considered professional, empirical 

long-lasting effect of reflection was potentially seen as a major source of inspiration for 
prosperous prospective professional teachers. In line with this study, further research may 
definitely convince mentors and teacher trainers to include professional teachers in such 
programs. 

 
Taken together, the findings suggest that self-reflection on both how and what students 

have learned does lead to improvements in self-efficacy and in turn academic performance in 
the student teachers, although to a limited extent that they acclaimed. It was mainly because 
of the enhancement in organizing their teaching and learning components listed in The 
Reflective Teaching Scale (2010).   

 
Due to inexperience and lack of finances in the realm of student teacher teaching 

programs, as well as within academia, the majority of student teachers cannot see an 
adequately prosperous end to their studies and this gets even more deteriorated with their 
negative self-concept, low self-esteem and self-worth in facing classroom problems and their 
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methods have disadvantage of having to set the time separately and the problem that it can be 
an event. 

In order to solve these problems, many studies have been conducted with various tools, 
for example, essay writing (Kim, H., 2011), writing activities (Kim, H., 2010), use of 
literature related to disability (Park, J., 2003), and films(Park, E., 2006).  
It has been proved that these studies have positive effects on the change of recognition of 
disability of students. However, most studies were conducted on elementary school students. 

Therefore, the researcher used the Korean language curriculum to focus on attitude 
changes of students without disabilities toward students with special needs 

This study was conducted to investigate the effects of disability understanding 
education. The purpose of this study is to investigate how the dietary habits of middle school 
students change. 

The research question is as follows. 
First, what is the process of implementing disability education using Korean language 

lessons? 
Second, how has it changed, through the disability understanding education using 

Korean language lesson? 
 

Methods 
In this study, the performance study method as a qualitative research method was 

applied and 4 sessions were designed. 28 non-disabled students and 1 disabled student in the 
same class participated in this study. We asked four observers to observe the sessions. It 
made me observe and reflect on them.  

 
Implementation (alter the title to meet your paper requirements) 

The type of disability for each session was selected, and then we gave a brief 
description of the type of disability that we organized a class. 

In the disability understanding education using the middle school Korean language 
lesson class, observation data, interview data, participating students interviews,  
documentation, and questionnaires were collected in order to investigate the change of 
students' perception of disability. As shown in Figure 1, it is possible to connect with the 
understanding of disability education among contents of learning activities of textbooks. And 
selected modified activities were applied to the lesson. 

 
 Figure 1: The first activity of Students 

We extended the learning contents of the roman notation to the sign language 
expression in the 2nd session. Through these activities, I was able to identify and express the 
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sign language of sign language so as to express the degree of my own name to the hearing 
impaired person.  

In the 3rd session, we learned about the principle of writing general report through the 
'Report, Write it like this' lesson, and then conducted an activity report. Based on the advice 
of the teachers, the contents were structured so as to help the change of the recognition of 
disability through the activities that students directly experience.  

The fourth session was a lecture titled "Lectures and Suggestions". It was to learn about 
listening to the lectures and reconstructing learning activities. The students watched videos 
about various types of disabilities in groups and summarized the contents to give questions to 
each other. 

 
Results (alter the title to meet your paper requirements) 

All the data obtained from this study were collected and analyzed in an inductive 
manner. The results of the analysis showed that there were two upper categories, 'you and 
we', 'diverse, non - discrimination', and 8 sub - categories. The results of the inductive 
analysis of the collected data are shown in Table 1. 
Table 1: Changes in Students' Disability Perception in Disability Understanding Education 

Using Korean Language Classes 

 Upper category Subcategory 

You and 
Us 

It's hard to be together. 
We do not like your behaviours. 
An inconvenient truth 

Diversity, not difference, 
 respect, not discrimination 

Dream and Challenge 
helping hands in right moments 
New Enlightenment Unknown before 
Change, What happened to me 
Consideration and respect, approaching with heart 

 
In this study, a questionnaire was conducted to investigate changes in students' 

perception of disability. The questionnaire was administered two times using the Disability 
Factor Analysis Scale (DFS). 

Table 2: Disability Attitude Factor Analysis Scale (DFS) 
Variable M SD t p 

Before sessions 2.4899 0.1167 -24.895 0.000 
After sessions 3.2925 0.09737 

* P <.05 

 
Conclusion 

The researchers provided students with the opportunity to interpret literary works from 
various perspectives in the course of the 4th class and raised the interest of the class. . In 
addition, it was time to listen to various opinions of students through group activities, and 
active participation of students in class encouraged concept formation and helped to 
understand contents. The class council raised the quality of the class through reflection and 
evaluation of the practice, and various experiences to improve students' disability awareness 
as well as achievement goal of curriculum education.  
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According to figure 1, it is seen that the participants share their most real names, 
photographs and university information in social media, at least address, political opinion and 
telephone information. Participants' sending/accepting friendship request situatuon is shown 
in Figure 2.  

 

Figure 2: Sending/Accepting friendship request 

According to figure 2, it is seen that the participants send friendship request from social 
media most of their friends, relatives and teachers; accept from most of their friends, relatives 
and teachers too. Results of participants' social media usage purposes are given in Table 2. 

Table 2: Social media usage purposes 
 N Min  Max  Mean sd 
Research 206 1,00 7,00 4,8204 1,54870 
Cooperation 206 1,00 7,00 4,3956 1,42234 
Initiating 
Communication 

206 1,00 7,00 2,8382 1,51800 

Communication 206 1,00 7,00 5,3859 1,79235 
Continuing 
Communication 

206 1,00 7,00 4,7354 1,62594 

Sharing 206 1,00 7,00 3,7748 1,46015 
Entertainment  206 1,00 7,00 4,3786 1,59134 
Total 206 1,00 7,00 4,2720 1,16121 
 

When participants' social media usage purposes are examined; most of them used social 
media to communicate and research. Moreover, it is seen that the rates of using social media 
to initiate communication are low. Results of change in social media usage purposes by 
gender are given in Table 3. 
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Table 3: Change in social media usage purposes by gender 
Factors Gender N Mean t df p 
Research 
 

Female 141 5,0213 2,787 204 ,006 
Male 65 4,3846    

Cooperation Female 141 4,4953 1,485 204 ,139 
Male 65 4,1795    

Initiating Communication Female 141 2,6998 -1,941 204 ,054 
Male 65 3,1385    

Communication Female 141 5,5674 2,159 204 ,032 
Male 65 4,9923    

Continuing Communication Female 141 4,8156 1,042 204 ,298 
Male 65 4,5615    

Sharing Female 141 3,9206 2,129 204 ,034 
Male 65 3,4585    

Entertainment Female 141 4,4610 1,094 204 ,275 
Male 65 4,2000    

 
According to the table 3, participants' use of social media for research purposes 

(t(204)=2,79; p<.05), for communication purposes (t(204)=2,16; p<.05) and for sharing 
purpose (t(204)=2,13; p<.05)  differ significantly by gender. According to this; it is seen that 
female teacher candidates prefer to use social media more for research, communication and 
sharing according to male teacher candidates. Results of change in social media usage 
purposes by social media experiences are given in Table 4. 

Table 4: Change in social media usage purposes by social media experiences 
 SS df MS F p Groups* 
Research 
 

Between Groups 29,71 2 14,859 6,529 ,002 2>1 3>1 
Within Groups 461,97 203 2,276    

Cooperation 
 

Between Groups 17,78 2 8,891 4,547 ,012 3>1 
Within Groups 396,94 203 1,955    

Initiating 
Communication 

Between Groups 4,27 2 2,135 ,926 ,398  
Within Groups 468,11 203 2,306    

Communication Between Groups 81,51 2 40,759 14,33 ,000 2>1 3>1 
Within Groups 577,05 203 2,843    

Continuing 
Communication 

Between Groups 30,49 2 15,245 6,051 ,003 2>1 3>1 
Within Groups 511,46 203 2,520    

Sharing Between Groups 36,00 2 18,002 9,112 ,000 2>1 3>1 
Within Groups 401,06 203 1,976    

Entertainment 
 

Between Groups 25,325 2 12,662 5,205 ,006 2>1 3>1 
Within Groups 493,80 203 2,433    

*1: <1 year, 2: 1-3 years, 3: >3 years 
According to the table, participants' use of social media for research, cooperation, 

communication, continuing communication, sharing and entertainment purposes differ 
significantly from their experiences of using social media. According to this; those who use 
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social media more than 3 years and 1 to 3 years, prefer to use social media for research, 
communication, continuing communication, sharing and entertainment more than those who 
use less than 1 year. In addition, those who use social media more than 3 years prefer to 
social media for cooperation more than those who use less than 1 year. Results of change in 
social media usage purposes by daily usage are given in Table 5. 

Table 5: Change in social media usage purposes by daily usage 
 SS df MS F P  Groups 
Research 
 

Between Groups 17,22 2 8,611 3,684 ,027 2>1 
Within Groups 474,46 203 2,337    

Cooperation 
 

Between Groups 23,15 2 11,58 6,003 ,003 2>1 3>1 
Within Groups 391,56 203 1,929    

Initiating 
Communication  

Between Groups 13,81 2 6,906 3,057 ,049 2>1 
Within Groups 458,57 203 2,259    

Communication 
 

Between Groups 34,96 2 17,48 5,692 ,004 2>1 
Within Groups 623,60 203 3,072    

Continuing 
Communication 

Between Groups 36,36 2 18,18 7,300 ,001 2>1 
Within Groups 505,59 203 2,491    

Sharing Between Groups 60,31 2 30,15 16,25 ,000 2>1 3>1 
Within Groups 376,75 203 1,856    

Entertainment 
 

Between Groups 41,68 2 20,84 8,863 ,000 2>1 3>1 
Within Groups 477,44 203 2,352    

*1: <1 hour, 2: 1-3 hours, 3: >3 hours 
According to the table, participants' use of social media for research, cooperation, 

initiating communication, communication, continuing communication, sharing and 
entertainment purposes differ significantly from their daily social media usage times. 
According to this; those who use social media more than 3 hours and 1 to 3 hours, prefer to 
use social media for collaboration, sharing and entertainment more than those who use less 
than 1 hour. In addition, those who use social media 1-3 hours prefer to social media for 
research, initiating communication, communication and continuing communication more than 
those who use less than 1 hour. 
 
Discussion 

In this study, it was aimed to examine the social media usage of the students of the 
teacher candidates according to various variables. First, when social media shares of students 
are examined, it is seen that they share their names, photographs and university information 
in social media, but they seem to be avoiding sharing more sensitive issues such as political 
views. It is also seen that participants are in contact with people they know in social media 
but they do not prefer to be friends in social media with people they do not know. It can be 
seen from this that students  prefer to avoid being in contact with the people they do not know 
while using social media and to be more careful in their sharing. This result is also indicated 
in a study by Hew (2011). Hew (2011) stated that students use Facebook to communicate 
with people they know in general. This situation is in parallel with this study. However, Hew 





http://www.et-ad.net/
























    AC-ETeL 2017 
Multidisciplinary Academic Conference  

593 

Table 1. Correlational Distributions of Social Adaptation and Skill Scores by Teachers' Views of 
Children and Early Academic and Language Ability Research Test Scores 

Social Adaptation 
and Skills 

 Early Academic and Language Skills 
Word 

Knowledge Numbers, Letters & Words Articulation Survey K-SEALS Total 

Social 
Adaptation  

r .336 .378 .248 .433 
p .000* .000* .000* .000* 
n 260 260 260 260 

Social 
Maladaptation  

r -.172 -.254 -,152 -.257 
p .005* .000* .014* .000* 
n 260 260 260 260 

*p<.05 
According to Table 1, with reference to the opinions of the teachers, as children social 

adaptation sub-factor scores increased; significant increased in the word knowledge sub-test 
(p <.05), numbers, letters & words subtest (p <.05), articulation survey (p <.05), and K-
SEALS total scores (p <.05) were found out. However, as children's social maladaptation 
sub-factor scores decreased; there was a significant increase in the scores of word knowledge 
sub-test (p <.05), numbers, letters & words subtest (p <.05), articulation survey (p <.05), and 
K-SEALS total scores (p <.05). According to this, there was a statistically significant linear 
relationship between Social Adaptation sub-factor score and K-Seals sub-tests and total 
scores in the positive direction, ranging from 248 to 433; and a  statistically significant 
negative correlation between the Social Maladaptation sub-factor score and the K-SEALS 
subtests and total scores in the negative direction, ranging from -.152 to -.257. 

Table 2. Correlation Distributions of Social Adaptation and Skills Scale scores according to Parental 
Opinions of Children and Kaufman Survey of Early Academic and Language Skills Scores 

Social Adaptation 
and Skills 

 Early Academic and Language Skills 
Word 

Knowledge Numbers, Letters & Words Articulation Survey K-SEALS Total 

Social 
Adaptation  

r .200 .340 .130 .299 
p .001* .000* .036* .000* 
n 260 260 260 260 

Social 
Maladaptation  

r -.183 -.332 -.064 -.260 
p .003* .000* .302 .000* 
n 260 260 260 260 

*p<.05 
 

Table 2 presents that according to parental opinions, as children social adaptation sub-
factor scores increased; significant increases were found out in the word knowledge sub-test 
(p <.05), numbers, letters & words subtest (p <.05), articulation survey (p <.05), and K-
SEALS total scores (p <.05). However, as children's social maladaptation sub-factor scores 
decreased; there was a significant increase in word knowledge subtest (p <.05), numbers, 
letters & words subtest (p <.05) and K-SEALS total scores (p <.05) while it was determined 
that there was not a significant increase in the articulation survey scores (p>.05). According 
to this, there was a statistically significant linear relationship between social adaptation sub-
factor score and K-SEALS sub-tests and total scores in the positive direction, ranging from 
130 to 340 whereas an inverse relationship was found out between the social maladaptation 
sub-factor score and the K-SEALS subtests and total scores in the negative direction, ranging 
from -.064 to -.332. 
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Tabl�H���������6�H�O�H�F�W�H�G���S�U�R�M�H�F�W���H�I�I�L�F�L�H�Q�F�L�H�V���L�Q���P�R�G�H�O�V���I�U�R�P�����*�á�D�G�\�V�]�����.�X�F�K�W�D�����������������D�Q�G���I�U�R�P�� 

the present paper 

 
Project 

No. 

Efficiency 
Model 1 in 

���*�á�D�G�\�V�]�����.�X�F�K�W�D����
2017) 

Model 2 in 
���*�á�D�G�\�V�]�����.�X�F�K�W�D����

2017) 

Model 1 here 
 

Model 2 here 

9 0,04 1 0,84 1 
10 0,84 0,75 0,42 0,63 
12 0,4 1 0,78 1 
14 0,49 0,5 1 1 
15 0,18 0,48 0,34 0,84 
27 0,57 0,15 1 1 

 
These projects efficiency is very sensitive to the qualitative inputs. If these inputs are 
judged highly, they decrease the efficiency, if they are assessed lowly, they increase 
it. Again, these project should be analyzed in more detail. If for example the low 
qualitative judgement of the inputs is justified, the increase of efficiency should be 
accepted. But it is also possible that the project manager expresses by means of his 
judgment his negative emotions and not the objective state of affairs. 

f) Projects fully or almost fully efficient in both models in both papers (they are efficient 
at least to degree 0,9 in all the four models): project 2,3,4,14,18,30,32. Here all the 
models deliver almost the same results: these project are definitely better than the 
other ones. 

g) Projects which are inefficient according to both models in both papers (where the 
efficiency in all the models is less than 0,5): projects 22 and 31. These projects were 
not able to defend themselves in any model, they are clearly inefficient. 
 

 
Conclusion 

 
In the paper two DEA models were applied to a set of R&D projects implemented in 

Poland. The models constitute a proposal of various sets of inputs and outputs which can be 
used to asses R&D projects. The choice of them is still an open question. Also an open 
problem is the choice and interpretation of qualitative, subjective inputs and outputs. It is 
often emphasized by researchers that qualitative criteria are not enough in case of R&D 
projects, which clearly differ from e.g. a bridge construction project. On the other hand, 
subjective assessments are biased by the evaluators emotional and social situations.  
 

The sensitivity of DEA results to the choice of inputs and outputs of R&D projects has 
been proved in this paper. The final evaluation of some of the examined projects is not clear. 
And still, a set of projects can be indicated whose assessment seems unequivocal: all the used 
models gave the same or similar results. The other projects have to analyzed more in detail. 
Thus, the DEA analysis based on the criteria proposed here can be useful to separate R&D 
projects whose assessment does not leave any doubt from those where there is a discrepancy 
in assessments. This discrepancy is of a considerable informative value: it indicates the 
projects where the objective indicators based assessment differs from the subjective one. This 
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organizational units, financial managers, decision makers in various fields of university 
activity etc.) as evaluators of the usefulness of the proposed system with respect to the current 
one. 
 

The project was financed by a state research financing institution which required the 
traditional approach to project scheduling and implementation. Table 1 presents the actual 
schedule of the project, elaborated in the application for financing. 
 

The starts and ends in Table 1 are expressed in the number of the month of project 
duration minus 1, thus moment 0 means the beginning of the 1st month of project realization.  
 

Table 1: Traditional project plan: the task numbers correspond to the code in the Work 
Breakdown Structure 

Task 
code 

Task name Start End Prede-
cessors 

1 Preparation of the project implementation 0 2  
1.1 Elaboration of the project plan and settling the milestones    
1.2 Determination and ensuring the required resources   1.1 
2 Analysis of the functioning of University X 2 4 1 
2.1 Understanding the logic of university functioning   1.2 
2.2 Analysis of the organizational structure of University X   2.1 
2.3 Defining potential data sources   2.2 
2.4 Determination and analysis of the current cost structure and 

content 
  2.3 

3 Elaboration of the model concept 4 12 2 
3.1 Definition of the basic model elements   2.4 
3.2 Construction of the conceptual model of cost flow   3.1 
3.3 Carrying out questionnaires based study   3.2 
3.4 Validation of the adopted concept   3.3 
4 Analysis of the IT environment 12 14 3 
4.1 Analysis of the existing IT environment of Polish universities    3.4 
4.2 Determination of the requirements which have to be 

fulfilled by the IT environment   
  4.1 

4.3 Survey of the available software fulfilling the requirements   4.2 
4.4 Elaboration of a plan of IT environment development for 

University X in the context of cost management 
  4.3 

5 Implementation of the system in selected areas of 
University X 

14 22 4 

5.1 Selection of the areas of University X and their preparation 
for the implementation 

  4.4 

5.2 Adaptation of the model to the needs of the implementation 
in individual selected areas of University  
X 

  5.1 

5.3 Implementation of the model in the selected IT environment   5.2 
5.4 Implementation of the model in the selected areas of 

University X 
  5.3 

6 Analysis, verification and publication of the results 22 24 5 
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needed to execute the task. The priority value, given by the project manager, reflects the 
importance in the eyes of the stakeholders of an early execution of the task. The priority 
value reflects both the importance of the task and the risk and uncertainty linked to it. If the 
risk or uncertainty is high, it is better to execute the task early, so that there is time to solve 
potential problems.  

 
 

 
Table 2: Agile approach to project planning: main stakeholders, priority value and workload 

for each task 

 Stakeholders Work 
load 

Prio- 
rority FD MA FM PR FI D PM PT 

1 - - - - - - - - - - 
1.1       x x 1 1,5 
1.2       x x 1 1,5 
2 - - - - - - - - - - 
2.1 x       x 5 3 
2.2        x 1 3 
2.3       x x 5 8 
2.4 x x x x    x 5 10 
3 - - - - - - - - - - 
3.1 x       x 13 0,8 
3.2 x  x     x 13 0,8 
3.3 x  x     x 2 3 
3.4 x  x     x 21 1,3 
4 - - - - - - - - - - 
4.1    x    x 3 0,6 
4.2        x 8 1,5 
4.3        x 8 1,5 
4.4 x x      x 13 2,4 
5 - - - - - - - - - - 
5.1 x x x x  x x x 13 8 
5.2   x x    x 21 1,3 
5.3 x x x     x 21 1,3 
5.4 x x x x  x x x 34 2 
6     x  x x 10 2,5 

 
Then, according to the agile approach, the effort possible to apply in the next iteration, 

whose duration was assumed to be two months, was evaluated in the assumed units. It was 
estimated to be equal to 35.  
 

Finally, using a model based on the knapsack model, the tasks to be executed in the 
first sprint were selected. They were: 1.1, 1.2, 2.1, 2.2, 2.3, 2.4, 3.3, 4.1, 5.1. Thus, it turned 
out to be possible to break some of the precedence relations from the traditional approach 
(Table 1).  
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The need for primary students to learn programming has exceeded the programming 

benefits to reach an important aspect for students which is creativity. Students while learning 
how to program learn how to imagine and how to use and develop their creativity skills. Thus 
programming is becoming a self-expression tool (Peppler & Kafai, ND).  

 
This study aims to study introduce programming to grade three students (8-9 years) to 

study the effect of it on students thinking skills. Many applications are available out there for 
primary students however scratched was picked for this study because of the following 
reasons: The interface of Scratch is user-friendly, as well as the sprite. The Blocks that makes 
programming is easy for students to try without going through debugging. Students can 
directly drag and drop the block experiment and try the outcome on the other side of the 
screen that allow students to critically think what is working and what is not (AEP, 2004). 
Moreover, scratch allow students not only to draw but also to import an image. Students by 
the end of the project can export their work with a large community of users, get feedback or 
help others when they download it or change parts of it to suit their aim (Maloney, Resnick, 
Rusk, Silverman, & Eastmond, 2010; Guzdial, 2003; Resnick, 2004; Resnick, Kafai, & 
Maeda, 2003; Peppler & Kafai, 2005). For this, scratch was chosen as the platform to 
introduce this new language for students. Scratch application allow students to creatively 
create their character using their artistic side, modify and program it to complete a purpose 
(Prensky, 2008; Zaharija, Mladenovic, & Boljat, 2013). Through scratch students will be 
applying the constructivism theory where they learn by doing. Students tend to see how math 
and science is applied in our daily life and how students can use these acquired knowledges 
�L�Q�� �D�� �F�R�P�S�X�W�H�U�� �E�D�V�H�G�� �³�L�P�D�J�L�Q�D�W�L�Y�H�´�� �S�U�R�M�H�F�W�� ���3�H�S�S�O�H�U�� �	�� �.�D�I�D�L���� �1�'������ �$�O�W�K�R�X�J�K�� �V�R�P�H�� �D�U�H��
teaching it through extra-curricular (Çinar, Pirasa, Uzun, & Erenler, 2016), but 
extracurricular activities tackle the interested students and those who are aware about the 
computer science effects and benefits on students computational thinking. There is no or little 
documentation of computer science integration in k-12 and specifically in k-5. 
 
Problematic situation 

Students spend around seven sessions per day in their classroom. The teaching 
strategies used in the classroom can be considered as traditional; students depend on 
memorizing facts. They are trained on the questions ahead of the exams time. They are not 
conformable analyzing or being creative; they prefer to have something to copy from.  Their 
English language (second language) is limited, they are conformable reading and 
communicating with their mother language while all the technological devices are in English 
�O�D�Q�J�X�D�J�H�����7�H�D�F�K�H�U�V���W�H�D�F�K�L�Q�J���W�K�L�U�G���J�U�D�G�H�U�V���F�R�P�S�O�D�L�Q���D�E�R�X�W���W�K�H���V�W�X�G�H�Q�W�V�¶���D�W�W�L�W�X�Ge in the classes. 
The classes are not equipped with technology, there is no electronic device in the classroom 
nor an active board. The only time the students see a computer and work with it is when they 
are having their Information and communication Technology (ICT) session. Students take 
one ICT session per week. Thus to make sure the students are getting the skills for tomorrow, 
the ICT teacher is responsible to introduce the skills in the class. To solve the problem stated 
above, scratch was found to be suitable for students for the below reasons:  

- Students will experiment with programming user-friendly environment. 
- This program is designed by MIT, and was experimented on students for several years 

so far.  
- Students need to have minimal computer skills (Drag and Drop).  
- They will be introduced to programming through authentic environment while they 

are engaged to it.  
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Research question 
The aim of this research is to solve the stated problems and expose students to skills 

for the first time in their life. The following questions are the question guided this research.  
1- What factors are behind the problem disparate gender representation in computer 

science in general and programming in specific?  
2- �'�R�H�V�� �W�K�H�� �W�L�P�L�Q�J�� �R�I�� �W�K�H�� �G�D�\�� �D�I�I�H�F�W�� �W�K�H�� �V�W�X�G�H�Q�W�V�¶�� �F�R�P�S�X�W�H�U��science performance on 

different concept?  
3- �:�K�D�W���D�U�H���V�W�X�G�H�Q�W�V�¶���S�H�U�F�H�S�W�L�R�Q���W�R�Z�D�U�G�V���V�F�U�D�W�F�K�"�� 
 

Methods 
This study is a quantitative action research aims to define whether there is a difference 

�L�Q�� �J�H�Q�G�H�U�V�¶�� �S�H�U�I�R�U�P�D�Q�F�H�� �L�Q�� �S�U�R�J�U�D�P�P�L�Q�J�� �D�Q�G�� �W�K�H�� �E�H�V�W�� �W�L�P�H�� �W�R�� �W�H�Dch it during the day. The 
participant of this study were picked in a non-random way; it is a convenient sample, where 
students are the researcher students and scratch was picked as part of a new change to be 
�L�Q�W�U�R�G�X�F�H�G�� �W�R�� �W�K�H�� �V�W�X�G�H�Q�W�V�¶�� �F�X�U�U�L�F�X�O�X�P�� �E�D�V�H�G�� �R�Q��the teacher recommendation. The students 
come from a low income social status. It is located in the capital of Lebanon, Beirut. The 
students under study are third graders (8 �± 9 years old). Students had no computer access 
during the school day or after school. If they have computer at home, their parents wont allow 
them to use it because the computer is still considered for play time.  

 
Scratch was picked to introduce programming for students because it is well designed, 

have user-friendly interface and students can develop their skills on their own due to the help 
button and finally because scratch has online community for the students to ask and post their 
work. Five sessions was dedicated for scratch; a session to introduce the programme and 
define the different section and the other 4 sessions was for two project. The first project was 
a guided project and the other one was an open-ended project. 

 
The first project: Students have to create a maze game. The maze game was divided 

into three parts, Designing the game, programming it and fine-tuning and finally the gaming 
time. The teacher introduced the skills needed for the students to be able to design the game, 
she also explained that each sprite should be drawn separately. After showing a mock of their 
task, students have to team up with their partner to draw the ball, maze, beginning and the 
finish line. Some students were able to draw each of the parts separately while others needed 
some guidance. In two sections the students had to send the images becau�V�H���V�W�X�G�H�Q�W�V���F�R�X�O�G�Q�¶�W��
finish within the first session all the objects needed to programme them. One of the section is 
at the end of the school day; usually the class session (B) is 55 min, Students spend 7-10 
minutes lining up and getting from and to the computer lab, however the last session is only 
45 min since they have to wrap up and leave home. The other section (C) is at the beginning 
of the school day, where attendance and getting from the playground and have our morning 
meeting.  

 
During the second session, students were able to understand how to programme the 

objects and that each object should be programmed alone. Students had the time to 
programme it. The programming took much more than the teacher expected as they had to try 
and change some of the codes in their try and error process. Some students wanted to give up 
after the first time, while others used each other help while using their inside voices. 

 
Part of the third session was dedicated to the programming as well. Very few students 

were able to finish from the second session, they had the third session as play with the game 
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they designed or discover some parts of scratch. These few students volunteered to help their 
students. At the end of the third session the teacher surveyed the students of what they prefer to 
make (another game or a story) the majority of the students wanted to create a story. 
 
The second project: After showing the features that most probably the students will use, the 
teacher told the students that they can pick their partner and sit on a computer of their choice 
and start with the story. The guideline of the story was the following.  

- A background,  
- Characters, 
- Talking/moving character 
- A plot.  

 
Students enjoyed the fact that they are teaming with a partner of their choice and 

started designing the story. The teacher passed by the students to answer questions. Some of 
the questions where if they can do something that was not explained and the teacher helped 
them with it. The students were asked to save the story to continue it in our next session.  
Students in the second session of the second project were asked to continue the story. 
Creative scenes and creative thinking was the first impression of what the stories behind. The 
students were gladly working together to finish the task, as they were enthusiastic to do so, 
they were practicing experimenting by doing.  All sections had the two sessions time to finish 
their task, the section at the end of the day (B), needed more time however due to time 
constrains the teacher was not able to do so.  

 
Discussion 

This study is a qualitative action research aims to discover the effect of programming 
to novice students. The program picked for this study is Scratch by MIT. The program 
features are easy for the novice students to understand and experiment with. The total 
frequency of the sample is 110 students. The difference between the boys and the girls is not 
big; the females over number the male students by 2; 56 are females and 54 are males. 
Results of conducted experiment are given in Table 1. 

 
Table 20: Gender Frequency 

 Frequency 
 male 54 

female 56 
Total 110 

 
Out of the 110 students, 25.5% of the students are considered to have behavioral 

issues. These students are divided in the four section of the study. 28 students have 
behavioral issues, an average of 7 students per class. This number of issues per class is big 
specially that the average number of students per class is 29. Results of conducted experiment 
are given in Table 2. 

 
Table 2:  Students Behavior 

 Frequency Percent 
Valid good 82 74.5 

issue 28 25.5 
Total 110 100.0 
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As for the ICT class, the lab is in the last floor in the building, students will have to go up to 
computer lab with the teachers. There are 19 devices; most of the time all are working but 
sometimes a computer or two dies and will take time to get fixed. Students in the ICT session 
share devices, the teacher is the only person in charge explain, to answer questions, fix 
problems, in case students need help they need to wait until the teacher is free to help. 

 
As for the assessment and grading for the first project, the first project grade was 

divided into two parts, one part was on the script and the other part on the drawings. The 
minimum grade is 3 out of five on each strand. The maximum grade is 5; those who 
completed the task as was suggested. 60% of the students took the minimum grade (3/5) 
while 28% took (5/5). On the second strand; the script, the grades were diverted. 38.2% of the 
students took the minimum grade (3/5), 12.7% (3.5/5), 17.3% tool (4/5) and 28.2% took 
(5/5). The highest percentage was to the minimum grade followed by the maximum grade. 
Results of conducted experiment are given in Table 3 

 
Table 3:  Drawing and script grades 

Draw Frequency Percent Script Frequency Percent 
 3.0 66 60  42 38.2 

3.5 3 2.7 14 12.7 
4.0 9 8.2 19 17.3 
4.5 1 .9 4 3.6 
5.0 31 28.2 31 28.2 
Total 110 100.0 110 100.0 

 
While the grades in the second project was more diverted than the first project. The 

grade was summed up according to the story criteria. The highest grade was for the (3/5) 
grade, 36.4% (40 students) while the second highest percent was to (3.5/5) 32.7% followed 
by 11.8% (13 students). The mean of the grades boys scored below that of the female 
gradefor the drawing part. While the case is the opposite with respect to the programming 
part. Boys scored more that the girls. Results of conducted experiment are given in Table 4 
and 5.  

 
Table 4: Grades divided by gender 

 gender N Mean Grade 
draw male 54 53.08 

female 56 57.83 
Total 110  

script male 54 54.04 
female 56 57.01 
Total 110  

 

Table 5: Project 2 grade 

 Frequency Percent 
 3.00 40 36.4 

3.25 4 3.6 
3.50 36 32.7 
3.75 6 5.5 
4.00 6 5.5 
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The Performing Arts: A Vital Link between  

Education and Research in Secondary Schools 
Prof Karendra Devroop - University of South Africa 

kdevroop@hotmail.com 

 

It is well documented that the arts play a pivotal role in the academic development of 

students especially at secondary school level. Over the past seven years, the South African 

Music Outreach Project (SAMOP) has established instrumental music programs at 

disadvantaged high schools across South Africa. The purpose of the project is to impact 

education through the performing arts for disadvantaged school students.  Several 

longitudinal studies have been conducted to determine the impact of the performing arts on 

certain educational, social and psychological variables such as academic achievement, 

academic perseverance, motivation, self-esteem and a host of additional variables on the 

students within the project. This presentation will focus on the process upon which the music 

programs are integrated into the overall academic program and the results of some of the 

recent studies conducted on students. The presentation will provide a model for integrating 

research into education specifically at secondary school level with the intention of providing 

a link between education and research and the possibilities for how the two concepts can be 

integrated. Data from one of the most recent studies will be presented to demonstrate the 

impact that the arts have on the general education of students.   

 

Keywords: Education, research, secondary school, performing arts. 

Conference Topic: Links between education and research 

 

  



    AC-ETeL 2017 
Multidisciplinary Academic Conference  

640 

 
Multidimensional Factors Predicting Academic Achievement 

 
Emel Akay  

School of Foreign Languages, Anadolu University  
esentuna@gmail.com 

 
 

Abstract 
Achievement is the ultimate goal of any academic program and the focal point of research in 
the field. Although it is defined and analyzed in many ways, achievement is frequently 
associated with GPA or the grades received from large-scale exams or the ones conducted in 
different school contexts. As achievement is a multifaceted term, numerous factors predicting 
the success levels of students should be taken into consideration before making vital 
decisions. Therefore, the aim of this presentation is to give a brief overview of these factors 
that affect the academic achievement of students. The presentation will give insights about 
the student-related, school-related, teacher-related and familial causes of success or failure. 
Under the student-related factors, cognitive, emotional and physiological causes will be 
discussed. School-related factors will focus on the school effectiveness term. Teacher-related 
factors will be analyzed in the light of teacher qualities. Finally, familial factors such as 
socio-economic aspect and parental attitudes and expectations will be mentioned. These 
discussions are expected to create an awareness about the achievement term and the way we 
evaluate our goals in our education programs to boost achievement.       
 
Keywords: academic achievement, socio-economic status, parental attitudes, causes of 
failure  
Main Conference Topic: Educational Sciences   
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Adjustment Problems Experienced by Turkish Students 
Studying in a Dual Diploma ELT Program in the U.S.A. 

 
Ozgur Yildirim  

Faculty of Education, Anadolu University 
oyildirim@anadolu.edu.tr 

 
 

Abstract 
The purpose of this study is to investigate adjustment problems experienced by 43 Turkish 
dual diploma students studying in an ELT (English Language Teaching) program established 
between a Turkish and an American university. The data of the study were collected through 
a 35-item questionnaire designed by the researcher. Besides from providing an overall score 
which indicates the level of adjustment problems experienced by the students, the 
questionnaire also gives information about the types of problems with its four subscales: 
academic culture/education, English, orientation/preparedness, and personal/social/global. 
The data of the study were analyzed by using descriptive statistics, correlation coefficients 
and multiple regression analysis. The results of the study indicated that the participants of the 
study experience moderate level of adjustment problems, and academic culture differences 
and English proficiency are the most important factors affecting their adjustment process. 
Suggestions for current and future dual diploma program designers, administrators, 
professors, and students are discussed in the light of the findings of the study. 
 
Keywords: international education, dual diploma program, adjustment, English proficiency  
Main Conference Topic: Education, International Education 
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Relative Importance of Psychological Flexibility as a Strength 

Indicator on Wellbeing Levels of Undergraduates 
 

�d�Õ�Q�D�U���.�$�<�$�����(�U�R�O���8�ö�8�5 

Department of Educational Sciences, Marmara University, Istanbul Turkey 
Department of Educational Sciences, Sakarya University, Sakarya Turkey 

cinar.kaya@marmara.edu.tr, eugur@sakarya.edu.tr 
 
Abstract 
Wellbeing is a multifaceted phenomenon; and developing an understanding of its 
determinants is a crucial goal for psychological and educational research. The current study 
aimed to compare the predictive roles of three indicators of vulnerability, namely, fear of 
negative evaluation (FNE), psychological vulnerability (PV) and psychological (in)flexibility 
(PI) on the wellbeing subdomains of emotional, psychological and social wellbeing (within 
the Mental Health Continuum framework) on an undergraduate sample. The study group 
consisted of 382 undergraduate students (178 males, 204 females) studying in a state 
university. Zero-order correlations indicated that all the three indicators of FNE, PV and PI 
scores had significant correlations with emotional and psychological wellbeing scores and not 
with social wellbeing scores. Two stepwise regression procedures regressing FNE, PV and PI 
scores on emotional wellbeing and psychological wellbeing revealed that PI scores had the 
highest predictive power and coefficients for PV became insignificant in both occasions; and 
FNE coefficients became insignificant for emotional wellbeing and not for psychological 
wellbeing. Findings indicated that PI can be viewed as an important vulnerability indicator 
accounting for the variance of the two latter indicators. The results supports the importance 
and promise of psychological (in)flexibility as an important vulnerability/strength area for 
future studies. 
 

Keywords: Fear of negative evaluation, Psychological vulnerability, Psychological 
flexibility, Wellbeing, Stepwise regression 
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Needs Analysis Survey for Research in Language Teacher 

Education 
 
 

Gonca Eksi 
Gazi University 

 
goncayangin@gmail.com 

 
 

 
Abstract 
Effort into research about how language teachers should be prepared, educated and trained is 
well-spent. As part of an Erasmus + project called ILTERG (International Language Teacher 
Education Research Group) co-funded by Turkish National Agency and Erasmus +Proram, 
this study aims to present the findings of a needs analysis survey in the field of language 
teacher education. The survey has been implemented to participants from different countries. 
The participants are academics as expert researchers and MA and PhD students in language 
teacher education as novice researchers. The survey has been responded by 139 participants 
from different countries (Turkish: 70, Polish: 32, Portugese: 24 and Others: 13). The findings 
of the survey has revealed a comprehensive list of research topics perceived to be important 
in languag teacher education research. Moreover, Interviews with 16 researchers (4 
professors, 6 Associate Professors and 3 Assisstant professors, 3 PhD holders) has provided a 
deeper insight into which research topics are prominent and why. Both the qualitative and 
quantitative data from the survey and interviews will be discussed with suggestions for line of 
research to contribute language teacher education.  
. 
 
Keywords: language teacher education, research in language teacher education, needs 
analysis 
Main Conference Topic: Language Education 
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AN EVALUATION OF MAP LITERACY OF SOCIAL 

STUDIES PRESERVICE TEACHERS 
 
 

Bulent AKSOY Gazi University 
 

Selman ABLAK Gazi University 
 

baksoy28@gmail.com, selmanablak@gmail.com 
 

 
Abstract 

The purpose of this study was to determine the level of map literacy of pre-service 
social studies teachers. The research was carried out using the relational survey model. The 
data collection tool used in the research was the map literacy scale titled "Developing Valid 
and Reliable Map Literacy Scale" developed by Koç and Demir (2014). The research was 
conducted on 221 pre-service teachers majoring at Gazi University, Faculty of Social 
Sciences Education Department in 2015-2016 academic year. Multiple linear regression 
analysis technique was applied in solving the sub problems of the research. 

According to the findings obtained from the research; when the correlations between 
the predictive variables and the dependent variable were examined, a positive and moderate 
correlation was seen between the level of map literacy of social studies pre-service teachers 
and variables such as competence in map calcuating, map reading, draft map drawing and 
map use. 

When the partial correlations between the predictive variables and the dependent 
variable were examined, it was determined that the social studies pre-service teachers had a 
positive and moderate relationship between map literacy levels and map reading and 
interpretation competence variables. On the other hand, it was determined that social studies 
pre-service teachers had a positive and weak relationship between map literacy levels and 
draft map drawing and map use competency variables. 

In addition, social studies pre-service teachers have a moderate and meaningful 
relationship with their map literacy level together with map calculating, map reading and 
interpreting, draft map drawing and map use variables. 

According to the results of the research, it is seen that the competences that social 
studies pre-service teachers perform with the maps are a moderate predictor of map literacy. 
For this reason, it is suggested that emphasis should be given to the courses and practices that 
will develop the map skills in the social studies undergraduate programs. 

 
Keywords: map literacy, map processing, map reading and interpretation, map drawing, map 
use, social studies pre-service teachers 
 
Main Conference Topic: Higher Education 
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Technical and économic impacts on different methods of 
improving the performance of a gas pipeline. 

 
Amar Benmounah  

University Mhamed Bougara Boumerdas 35000. Algeria 
amarbenmounah@yahoo.fr,  

 
 

Abstract 

Today, natural gas represents 24.7% of the global energy consumption. Over 106,000 m3 of 
natural gas are consumed every second in the world, (3,350 billion m3 of gas per year). World 
production of natural gas in 2012 amounted to 3 193 billion cubic meters.  
In a context of growing concern of degradation of the environment, first quality natural gas is 
its non-polluting nature. For this we propose in this article to improve technical performance 
gas pipelines existing or future, to today, in order to obtain better performance, lower 
transportation costs, as well as flexibility of use compared to the competing energies. The 
Algerian exploitation policy, through the Transport activity of SONATRACH, which 
manages 16,200 km of pipelines, is to maximize revenues by optimizing the recovery and the 
means of transport by pipelines.  
There are several methods of improving the performance of a gas pipeline to know: 
(1) increase in the diameter of the pipe, 2) increase of the discharge pressure; (3) doubling of 
compressor stations; (4) cooling of the gas at the beginning of sections; (5) improvement of 
the strength characteristics of metal component pipeline; (6) decrease roughness of the pipe;     
(7) monitoring of the integrity of the pipeline; (8) improving the capacity by parallel conduct 
(looping); (9) treatment of gas initially;  (10) Finally it can combine all of these methods 
together. 
Each of these methods has its advantages and disadvantages as feasibility (construction 
difficulties) and costs generated by the application of the method. 
We can enumerate the following cases: the increase in the diameter of the pipeline, whatever 
limited to 48'' or same 56'', will greatly reduce the load losses and the number of compressor 
stations, but will require greater discharge pressures which will increase the temperature of 
the gas. The latter will not have time to dissipate between stations and therefore will have a 
negative impact on the flow, hence need to cool the gas. This is not to mention the additional 
work of civil engineering in relation to the trench, the costs that it induces and the effect on 
the environment.  
The purpose of this article is to list the various problems encountered in the project of a gas 
pipeline from the technical, organizational and economic point of view. Partial solutions for 
each case will be offered as well as an optimal solution for improving the performance of a 
gas pipeline. 
 
Keywords: performance; costs, optimization, heat transfer, reliability. 
Main Conference Topic: Transport 
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Table 2 Results of Measurement Model 

 
 
4. Discriminant Validity 
Discriminant validity was assessed by comparing the square root of the average 

variance extracted for each construct with the correlations between that construct and all 
other constructs. In Table 1, the diagonal elements in the correlation matrix have been 
replaced by the square roots of the average variance extracted. The values suggest adequate 
discriminant validity at the construct level for all the variables in the model.  

 
5. Measurement Model 
We use the �F2 statistic, standardized root mean residual(SRMR), root mean square 

error of approximation (RMSEA), comparative fit index (CFI), and Tucker-Lewis index 
(TLI) to assess the model fit. All values except �F2 satisfied the recommended level of 
acceptable fit.  

 
6. Structural Model Test and Hypotheses Testing 
Having ascertained adequacy of the measurement model, underlying hypotheses were 

tested using the structural model. As presented in Figure 1, all indices except �F2 indicated an 
acceptable model fit (�F2=810.453; �F2/df=2.517; SRMR=0.043; RMSEA=0.075; CFI=0.935; 
TLI=0.924). For hypothesis testing, path coefficients which show the relationship between all 
variables analyzed in the hypothetical structural model (Figure 2) were defined using 
maximum likelihood estimation methods, and the critical ratio (CR) was evaluated through 
the statistical significance of the parameters. In the empirical model, the relationships 
between subjective norm (SN) and desire (DE) (path coefficient=-0.062, CR=-0.870), 
perceived behavioral control (PBC) and desire (DE) (path coefficient=0.094, CR=0.975), and 
past behavior (PB) and behavioral intention (BI) (path coefficient=0.018, CR=0.386) were 
not significant as the correlation coefficients are low and CR is less than±1.96. Thus, H2, H5 
and H8 were not supported. 
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 Figure 2: Two Further Tourist Axial Routes (Transposed on Google Maps 2017) 
 
 
 

       
 
      Figure 3: Wenceslas Square                           Figure 4: River Vltava View  
           (Author Photograph)                                       (Author Photograph) 
 
Each of these tourist axial routes offers not only a variety of touristic experiences but 

also involves sightseeing as a perspective on the historic nature of the city. From a tourist 
perspective, Prague is a veritable visual feast. This corresponds well with the one of the 
defining aspects of tourism in terms of capturing images of what has been seen. The visual 
nature of tourism is located within an inner/outer dualism with respect to a mind that tries to 
apprehend, grasp, understand or make sense of sites that are visited. This kind of perceptual-
cognitivism is a cultural commonplace, actively maintained in the accomplishment of a range 
of social practices, including the construction of tourism as that of visual encounter. Urban 
tourism has been accompanied by a burgeoning popular tourist literature in the form of 
various guides, brochures and websites that contain a wealth of information about sight-
seeing.  These commonly provide the prospective tourist with images that can be seen on-site 
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Figure 5: Tourist capturing images on                       Figure 6: The image of tourists on the 
the Charles Bridge (Author Photograph)                   Charles Bridge (Author Photograph) 

 

Conclusion 

Urban tourism studies could benefit from engaging with the examination of the ways in 
which tourism is constituted as a perceptual experience rooted in perspectives on the city. 
Prague is an exemplar of this through the ways in which it is marketed in terms of its historic 
centre and associated architecture and monuments that constitutes the touristic experience. 
This constructs a version of Prague as a visually dynamic, exciting and an historic place to 
visit and explore. This is represented through a discourse of continuity in terms of the essence 
of the city, for example, through references to the Royal Way.  Thus a selective telling of past 
is stitched together with its present form in order to inform tourists of what they are looking 
at and how to appreciate it. However, these marketing discourses can dominate to such an 
extent that they can lead to the touristification of urban environment. In effect, these 
discourse become a victim of their own success and lead to parts of the city as being 
considered as must-see sights.   
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(.35) were associated with second set of variables including hasty approach (.45), thinking 
approach (.82),    avoidant approach (.31), evaluative approach (.39), self-confident approach 
(.73) and planned approach (.63) as all of the scores exceeding the value of (.30) (Tabachnick 
& Fidell, 2012). 

 

Table 1. Canonical Correlation Results of Chess Players 

 Canonical Chance Variate 

 Correlation Coefficient 

    Decision Making Variables   

    Self-esteem in decision making .87 .53 

    Careful decision making .86 .42 

    Avoidant decision making .43 .35 

    Pending decision making .35 .10 

    Panic decision making .23 .03 

    Percentage of variance .37  

    Excess Value .18  

Problem Solving Variables   

    Hasty approach .45 .46 

    Thinking approach .82 .74 

    Avoidant approach .31 .17 

    Evaluative approach .39 .21 

    Self-confident approach .73 .16 

    Planned approach .63 .17 

    Percentage of variance .34  

    Excess Value .16  

    Canonical Correlation .69  

 

Discussion and Conclusion 
 

When the findings are examined; the hypothesis we have established - "There is a 
relationship between chess athlete's decision-making levels and problem solving abilities."- 
has been proven. The relationship between decision making and problem solving variables 
has been found at a moderate level and in a positive direction. It has also been found that 
decision-making levels of chess players influence problem-solving skills. This result is also 
consistent with the findings of Phillips, Pazienza, and Ferrin (1984) who examined the 
relationship between decision-making behaviors and problem-solving skills perceptions. 
Findings indicate that individuals using logical decision-making strategies approach problems 
rather than avoid problems. 

 
Decision-making is about determining what action to take, and usually the choice to be 

made between options. The goal of problem solving is usually to get a solution, answer or 
result. (Adair, 2017). Starting from this statement,  it can be said that chess players have 
taken a good approach in applying the decision style to the problems encountered in everyday 
life, do not hesitate to think on the problematic situation and it is not difficult for them to 
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Hassan (2000) outlines several areas in Figure 1 that should be taken into 
consideration when diversifying in order to remain competitive. The external environment 
which includes; political, cultural, technological and socio-economic factors and trends all 
shape and influence industry specific variables (demand, industry structure, environmental 
commitment and comparative advantage) which then impacts upon the competitiveness of the 
market.  The demand and supply of certain tourism niche products is therefore determined by 
the external global competitive environment (Murray & O'Neill 2012; Sakarya, Eckman & 
Hyllegard 2007).  

Understanding the global competitive environment can assist destinations in selecting 
and developing the most appropriate niche products to invest and develop leading to 
competitive advantage (Dwyer et al 2009; Dwyer & Edwards 2009; Schilling & Hill 1998; 
Toften & Hammervoll 2011; Murray & O'Neill 2012).  Nill & Kemp (2009) address this as a 
key factor leading to Strategic Niche Management (SNM) which is an evolutionary approach 
aimed at fostering sustainability benefits by examining the external environment with being 
innovative in a competitive environment. 
 
Figure 1- Factors shaping Market Competitiveness 

 
Source: Hassan (2000: 241) 
 

Dwyer et al (2009) builds upon the ideology espoused by Hassan (2000) and Nill & 
Kemp (2009), and showcases how tourism megatrends (external environment) impact upon 
visitors, tourism flows, enterprise management and the destination. The impact of megatrends 
on these aforementioned areas, influence and shape the product development process 
(Schilling & Hill 1998; and Dwyer & Edwards 2009).  Once destinations can cope with the 
external environment and adapt their processes accordingly, it augers well for the production 
of new products that have potential giving destinations a strategic option in a globally 
competitive environment. Dwyer et al (2009) showcases the megatrends as it influences new 
product development in Figure 2. 
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 high 66 10,86 3,68 
 total  218 11,88 3,63   
Psychological low 38 19,55 4,09 6,661 0,00* 
 middle 114 16,47 4,67   
 high 66 16,83 4,63 
 total 218 17,11 4,68   
Social low 38 18,84 3,98 3,596 0,02* 
 middle 114 16,67 5,74   
 high 66 15,98 5,21 
 total 218 16,84 5,38 

*p<0,05 is statistically significant. 
 
According to ANOVA results; There is a significant difference between the low, middle and 
high percieved income level and leisure benefit. According to this result; in total points and in 
all subdimensions the highest leisure benefit point is observed in low income level and the 
lowest leisure benefit point is shown in high income level. 
 

5-The results of ANOVA among leisure benefit scale and subdimensions of leisure 
benefit scale and sufficient leisure variable   
 

 sufficient leisure N  Ss F P 
Leisure benefit insufficient 49 52,20 10,26 19,668 0,00* 
 normal 115 41,37 10,43 
 sufficient 54 41,96 10,73 
 total 218 43,954 11,33 
Physical insufficient 49 14,42 3,39 
 normal 115 11,23 3,31 17,965 0,00* 
 sufficient 54 10,98 3,48 
 total  218 11,88 3,63   
Psychological insufficient 49 20,10 4,07 15,272 0,00* 
 normal 115 15,96 4,62   
 sufficient 54 16,87 4,20 
 total 218 17,11 4,68   
Social insufficient 49 19,97 5,59 11,781 0,00* 
 normal 115 15,92 4,88   
 sufficient 54 15,96 5,21 
 total 218 16,84 5,38 

*p<0,05 is statistically significant. 
 
As seen in the table 5; participants' leisure benefit score is statistically significant in total 
point and in subdimensions. According to this; the lowest leisure benefit score is shown by 
participants who considered their leisure as sufficient. The participants have the highest point 
is in insufficient leisure. 
 

 
  



    AC-TTSS 2017 
Multidisciplinary Academic Conference  

741 

Conclusion 
According to our research findings, participants had a high level of leisure benefit and 

had the highest score in the psychological subdimension. From the findings of our research, 
we can say that the leisure benefit level is more psychological for the individuals who deal 
with pilates for this sample. Heintzman (2009) also found that, in parallel with our research, 
the level of leisure benefit affected the participants more psychologically. Furthermore; In 
parallel with our research results, Chao et al. (2013) observed that the participant showed 
high leisure benefit score in his research with 3015 participants. Beside that, Philipp (1997) 
found that male participants had higher levels of leisure-time benefits, in contrast to our 
research. 

In some different studies; Lina et al. (2013) stated that recreational benefit level is 
positively related to life satisfaction. Kuo (2013) has also reached the conclusion that the 
level of leisure benefit affects the quality of life. On the other hand; Shyu (2012) found that 
leisure constraints had a negative effect on leisure benefit level. 
 

As a result of the study, leisure benefit points is high for this study sample. 
Participants who were women, in the low income group, who felt that they had insufficient 
leisure, who had participated in pilates activities for 0-1 years, and 1-2 days per week showed 
higher leisure benefit score than the other groups. There is no significant difference between 
age and constraints of leisure variable and leisure benefit scale. As a result, it can be said that 
pilates activities have positive effects on leisure benefit levels of individuals. In our country, 
a large number of leisure benefit researches can be expanded and implemented, and different 
recreative programs can be developed by analyzing the data obtained from the participants. 
Moreover, researches can be done by increasing the number of participants with different 
sampling groups. 
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metaphors (ungrateful beloved, female) with a viewpoint were identified. The average 
reliability of the encoders was found to be 94% [32 / (32 + 2) x 100 = 94%]. This result 
shows that the desired level of reliability in the research has been achieved. 

Results  
This section presents the metaphors developed by students of the sport science faculty 

on the concept of sport, the evaluation and explanations of these metaphors under the relevant 
categories. 

 

Table 1. The Metaphors of the Students of the Faculty of Sport Sciences Developed for 
the Sport Concept 

 

 
 

When Table 1 is examined, Sports science faculty students have produced a total of 
34 types of metaphors for the concept of "sports" and 44 of them have expressed opinions. 
Life (7), Breath (4), and Drug (2) metaphor were the most frequently repeated metaphors. In 
order to be able to explain the concept of sport, the students made simulations of intangible 
(Therapy, Breath, Freedom etc.) and concrete (tree, food, water, etc.) expressions. 
 
          The classification of sports science faculty students into 7 categories in terms of their 
common characteristics, taking into account the reasons / explanations of the metaphors 
developed by the sport, is presented in Table 2. 
 
 

 

 

 

Metaphor 
sequence 

Name of metaphor  
f Metaphor 

sequence 
Name of metaphor  

f 

1 Live  7 19 Window  1 
2   Breath  4 20 Book  1 
3 Medicine     2 21 Rainbow  1 
4 Garden  1 22 Litmus paper  1 
5 Tree  1 23 Hope  1 
6 Support arm for life  1 24 Freedom  1 
7 Doctor  1 25 Love  1 
8 Therapy  1 26 Crush  1 
9 Relief tool  1 27 Tool  1 
10 April rains  1 28 Flowing water  1 
11 Music  1 29 Ungrateful beloved  1 
12 Fundamental needs  1 30 Human   1 
13 Food  1 31 Passion   1 
14 Water of life  1 32 Drug  1 
15 Water  1 33 Woman  1 
16 Blood  1 34 Prestige  1 
17 Bough  1     
18 Never ending gain  1  TOTAL OPINIONS   44 
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Table 2. Distribution of the Metaphors Developed by Students of the School of Sports 
Sciences by Categorical 

        According to Table 2, the metaphors developed by sport science students for the sport 
concept are grouped under 7 categories. These are;  In terms of contribution to health (14-
31.81%), in terms of necessity (10- 22.72%), in terms of diversity (5- 11.36%), in terms of 
affective imagery (5- 11.36%), 9.09), in terms of addiction (4- 9.09%) and in terms of being a 
socialization tool (2-4.54%).  
 
       Metaphors in the categories identified in Table 3 through Table 9 and examples of 
explanations for metaphors are included. 
Table 3. Examples of Metaphores and Explanations in the Category of "In Terms of 
Contribution to Health"  

         
       As shown in Table 3, a total of 14 metaphores have been indicated in the category of "in 
terms of contribution to health" regarding the concept of sport. As can be seen from the 
examples in the explanatory notes for the metaphors; It is observed that the students of the 
sports science faculty are focusing on the sports health dimension. 
 
Table 4. Examples of Metaphors and Explanations in the Category of "In Terms Of 
�1�H�F�H�V�V�L�W�\�´ 

 

 

 

 

 

 

Categories Number of metaphors (f) % 
1. In terms of contribution to health 14 31,81 
2. In terms of necessity 10 22,72 
3. In terms of diversity 5 11,36 
4. In terms of affective imagery 5 11,36 
5. In terms of continuity 4 9,09 
6. In terms of addiction 4 9,09 
7. In terms of being a socialization tool 2 4,54 

TOTAL  44 100.0 

Category Number of Metaphor (f=14) 

1.   In Terms of Contribution to 
Health 

Life (4), Medicine (2),  Doctor (1), Therapy (1), Support arm for life (1), Tree (1), 
Garden  (1),  Relief tool (1), April rains (1), Music (1),  

Outlines the explanatory examples of university students; 
Life; It is the source of living in a healthy way. (K11) 

   Medicine; It is necessary for our physical and mental health.(K9) 
Doctor;  Because the doctor heals the patient.(K4) 
April Rains; It gives serenity and make the one feels good. (K13) 

Category Number of Metaphor (f=10) 

2.  In terms of necessity 

Breath (4), Food  (1),  Fundamental needs  (1),  Life (1), Water (1),  Water of life 
(1), Blood (1) 

Outlines the explanatory examples of university students; 
Breath; 12 years of labor is as important as breathing. As much as bread, it's as valuable as water . (K16) 
Food;  Sports are as important as food because we can keep our vital activities going smoothly. (K19) 
Blood;  Life without sport is like a bloodless vessel. Sports is a must in every field of our life.(K24) 
Water of life;  How can the flower not be thirsty, when it dries up and shrinks day by day, the person who does not 
do sports becomes unable to survive for years. (K21) 
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As shown in Table 7, a total of 4 metaphors are indicated in the category "in terms of 
continuity" regarding the concept of sport. Sports are described with live (Human, Ungrateful 
beloved) and inanimate (Flowing water, Tool) metaphors. 

Table 7. Examples Of Metaphors And Explanations In The Category "In Terms Of 
Addiction" 

 

 

 

 

 

 

As shown in Table 8, there are a total of 4 metaphors in the category of "in terms of 
addiction" in relation to the sport concept. 

Table 7. Examples Of Metaphors And Explanations In The Category "In Terms of 
Being a Socialization Tool " 

 

 

 

 

 

 

As shown in Table 9, a total of 2 metaphors have been indicated in the category "in 
terms of being a socialization tool" regarding the concept of sport. 

 
  

Category Number of Metaphor (f=4) 

6. In Terms Of Addiction  

Passion (1), Drug (1),  Life (1),  Woman (1),  

Outlines the explanatory examples of university students; 
Drug;  It's addictive. When drugs are released, there are troubles, and when sports are left, injuries come to fruition. 
(K40) 
Life;  I feel uncomfortable if I do not sport in certain times of the week. (K41) 
Woman;  It's not so easy to start and go back to where you left off. (K42) 

Category Number of Metaphor (f=2) 

7.  In Terms Of Being a 
Socialization Tool  

Life (1), Prestige (1),   

Outlines the explanatory examples of university students; 
Life;  Sport affects all our relationships in our lives.(K43) 
Prestige;  People need to do sports to improve their status and gain respect. (K44) 
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suggested service quality directly is related to repeat vision of tourists and make more 
benefits for organization (Kouthoris and Konstantinos, 2005).  

     So, it can be said quality management is an important issue in tourism policy that can help 
tourism and sport tourism development. Tourism development, especially in less developed 
countries, is an important factor in tackling poverty. It increases the revenue of various 
segments, reduce unemployment, increase economic prosperity and social welfare, and result 
in improved quality of life (Tassiopoulosa & Haydamb, 2007).  

Conceptual Frame work 

      For succeeding in attracting tourists, the destination countries should provide the 
necessary infrastructure according to their geographical and cultural characteristics and 
convert themselves to a tourist destination. This requires a systematic approach towards 
tourism in order to develop tourism through the creation and provision of the necessary 
facilities.  

      Providing needed facilities is the first step in attracting and retaining tourists. Familiarity 
with the region provides the needed information for the development of tourism. Therefore, 
the needs and expectations of tourists will be met and their satisfaction and loyalty towards 
the region will be attracted. Expectations of tourists from the region are formed based on the 
experience of previous trips, propagandas, and others` recommendation.  

      The perceived service quality, perceived facilities quality, and perceived value has a 
direct impact on the quality of the travel, tourism experience, and level of demand in the 
future (Uysal, 2003). In other words, the possibility of tourists return depends on their 
satisfaction from the destination. Their satisfaction will increase their loyalty to the 
destination. As a result of this action and reaction, a growing and developmental cycle will be 
created and the destination will benefit from economic, social, and cultural advantages.  

      Like the other services, consumption experience in tourism is complex due to being 
subtle, dynamic, and subjective. Tourists' experience includes a complex combination of 
tangible, objective, and practical components -travel, food, drinks, and recreation- and also 
symbolic, emotional, and enjoyment -joy, laughing, having a good time, and socialization 
(Williams, 2005).  

      High quality service and guaranteed customer satisfaction are the most important factors 
for the success of tourism industry. High quality services, tourists' satisfaction, and loyalty to 
a destination are closely related to each other. Customer satisfaction has a key role in the 
success of businesses strategies. Studies show that companies that have paid attention to 
customer satisfaction have been successful in increasing the efficiency of production 
processes, the company's rapid growth, increasing knowledge about the customer, and 
increasing the value of their products. The customer satisfaction is a determining factor in 
customer loyalty which leads to customer retention (Ebrahimpoor, 2011).  

      The destination selection process consists of five stages of decision-making hierarchy: 1) 
the decision to involve (Travel), (2) The decision to invest in tourism, (3) the frequency and 
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Photo 3. Entertainment Places 

 
Photo 4. Happy Memories with Friends 
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Photo 5. Sharing the Same Culture 
Romantic Gaze Photos: 

 
Photo 1. Free and Happy Animals 
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Photo 2.Natural Beauties- Experiencing Difference 

 
Photo 3. The Integration of Modernity and Authenticity 
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teams. The study responds to previous calls on the study of sports brand relationship by 
focusing on the relations between brand personality, brand experience, brand attachment, and 
brand loyalty in the sports context.   
 
Keywords: professional sports teams, loyalty, brand personality, brand experience  
Main Conference Topic: Transport, Tourism and Sport Science  
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