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Plenary Lecture 1

Discrete Lyapunov Controllers for an Actuator in Camless Engines

Professor Paolo Mercorelli
Leuphana University of Lueneburg
Germany
E-mail: mercorelli@uni.leuphana.de

Abstract: This paper deals with a hybrid actuator composed by a piezo and a hydraulic part
controlled using two cascade Lyapunov controllers for camless engine motor applications. The
idea is to use the advantages of both, the high precision of the piezo and the force of the
hydraulic part. In fact, piezoelectric actuators (PEAs) are commonly used for precision
positionings, despite PEAs present nonlinearities, such as hysteresis, satura- tions, and creep. In
the control problem such nonlinearities must be taken into account. In this paper the Preisach
dynamic model with the above mentioned nonlinearities is considered together with cascade
controllers which are Lyapunov based. The sampled control laws are derived using the well
known Backward Euler method. An analysis of the Backward and Forward Euler method is also
presented. In particular, the hysteresis effect is considered and a model with a switching
function is used also for the controller design. Simulations with real data are shown.

Brief Biography of the Speaker: Paolo Mercorelli received the (Laurea) M.S. degree in
Electronic Engineering from the University of Florence, Florence, Italy, in 1992, and the Ph.D.
degree in Systems Engineering from the University of Bologna, Bologna, Italy, in 1998. In 1997,
he was a Visiting Researcher for one year in the Department of Mechanical and Environmental
Engineering, University of California, Santa Barbara, USA. From 1998 to 2001, he was a
Postdoctoral Researcher with Asea Brown Boveri, Heidelberg, Germany. From 2002 to 2005, he
was a Senior Researcher with the Institute of Automation and Informatics, Wernigerode,
Germany, where he was the Leader of the Control Group. From 2005 to 2011, he was an
Associate Professor of Process Informatics with Ostfalia University of Applied Sciences,
Wolfsburg, Germany. In 2010 he received the call from the German University in Cairo (Egypt)
for a Full Professorship (Chair) in Mechatronics which he declined. In 2011 he was a Visiting
Professor at Villanova University, Philadelphia, USA. Since 2012 he has been a Full Professor
(Chair) of Control and Drive Systems at the Institute of Product and Process Innovation,
Leuphana University of Lueneburg, Lueneburg, Germany.

Research interests: His current research interests include mechatronics, automatic control,
signal processing, wavelets; sensorless control; Kalman filter, camless control, knock control,
lambda control, robotics.

The full paper of this lecture can be found on page 19 of the Proceedings of the 2014

International Conference on Circuits, Systems and Control, as well as in the CD-ROM
proceedings.
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Plenary Lecture 2

EMG-Analysis for Intelligent Robotic based Rehabilitation

Professor Thomas Schrader
University of Applied Sciences Brandenburg
Germany
E-mail: thomas.schrader@computer.org

Abstract: The establishment of wireless sensor network (WSN) technology in physiotherapy and
rehabilitation is a clue for improvement of the thera- peutic process, quality assessment and
development of supporting tech- nologies such as robotics. Especially for complex therapeutic
interventions such as sensorimotor training, a continuous monitoring during the ther- apy as
well as for all sessions would be quite useful. For the usage of robotic support in rehabilitation
various input informa- tion about the status of patient and his/her activity status of various
muscles have to be detected and evaluated. The critical point for robotic intervention is the
response time. Under physiotherapeutic and rehabilita- tion conditions, the robotic device
should be able to react differently and in various patterns. A complex analysis procedure of
input signals such as EMG is essential to ensure an effective response of the robot. However
sensor nodes in a wireless (body) area network have limited resources for calculating and
storage processes. A stepwise procedure with distributed analysis tasks is proposed.
Electromyogram (EMG) measurements of eight muscles were collected and evaluated in an
experimental setting of a sensorimotor training using different types of balance boards. Fast
and easy methods for detection of activity and rest states based on time domain analysis using
low pass IR filter und dynamic threshold adaption. These procedures can be done on the
sensor nodes themselves or special calculation nodes in the network. More advanced methods
in frequency domain or analysis of dynamical system behavior request much more system
power in calculation as well as storage. These tasks could be done on the level of mobile
devices such as mobile phones or tablet computer. A broad range of resources can be provided
by cloud/internet. Such level based organization of analysis and system control can be com-
pared with biological systems such as human nervous system.

ISBN: 978-1-61804-218-7 14
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Plenary Lecture 3

Atmospheric Boundary Layer Effects on Aerodynamics of NREL Phase VI Windturbine in
Parked Condition

Professor Mohammad Moshfeghi
Sogang University, South Korea
E-mail: mmoshfeghi@sogang.ac.kr

Abstract: In a natural condition, the wind is affected by the groundcover and the type of
terrains which impose vertical velocity profile to the wind. This wind profile, which is also called
atmospheric boundary layer (ABL), dramatically influences the aerodynamic behaviors and
loadings of horizontalaxis wind turbines. However, for the sake of simplicity, many numerical
simulations only deal with the uniform wind speed. To consider the effects of the ABL,
numerical simulations of the two-bladed NREL Phase VI wind turbines aerodynamicat the
parked condition are conducted under both uniform and ABL. The Deaves-Harris (DH)model is
applied to the ABL. The wind turbine blades are kept at the six o’clock position and are
considered at two different pitch angles. The aerodynamic forces and moments of the uniform
the DH model are compared.The results show that the pitch angle at which the HAWT is parked
plays an important role on the blade loading. Also it is observed that for the fully separated
conditions, the Down-blade and the blade in the uniform wind are under approximately similar
aerodynamic loadings, while the Up-blade encounters more aerodynamic loads, which is even
noticeable value for this small wind turbine. This in turn means that for an appropriate and
exact design, effects of ABL should be considered with more care.

Brief Biography of the Speaker: Dr. Mohammad Moshfeghi works in Multi-phenomena CFD
Engineerng Research Center (ERC) Sogang University, Seoul, South Korea. He is also Lecturer in
Qazvin Azad University. He has a registered patent: "Split-Blade For Horizontal Axis Wind
Turbines" (Inventors: Mohammad Moshfeghi, Nahmkeon Hur).
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Plenary Lecture 4

Laminar and Turbulent Simulations of Several TVD Schemes in Two-Dimensions

Professor Edisson S. G. Maciel
Federal University of Great Dourados, Brazil
E-mail: edisavio@edissonsavio.eng.br

Abstract: This work, first part of this study, describes five numerical tools to perform perfect
gas simulations of the laminar and turbulent viscous flow in two-dimensions. The Van Leer,
Harten, Frink, Parikh and Pirzadeh, Liou and Steffen Jr. and Radespiel and Kroll schemes, in their
first- and second-order versions, are implemented to accomplish the numerical simulations.
The Navier-Stokes equations, on a finite volume context and employing structured spatial
discretization, are applied to solve the supersonic flow along a ramp in two-dimensions. Three
turbulence models are applied to close the system, namely: Cebeci and Smith, Baldwin and
Lomax and Sparlat and Allmaras. On the one hand, the second-order version of the Van Leer,
Frink, Parikh and Pirzadeh, Liou and Sreffen Jr., and Radespiel and Kroll schemes is obtained
from a “MUSCL” extrapolation procedure, whereas on the other hand, the second order version
of the Harten scheme is obtained from the modified flux function approach. The convergence
process is accelerated to the steady state condition through a spatially variable time step
procedure, which has proved effective gains in terms of computational acceleration (see
Maciel). The results have shown that, with the exception of the Harten scheme, all other
schemes have yielded the best result in terms of the prediction of the shock angle at the ramp.
Moreover, the wall pressure distribution is also better predicted by the Van Leer scheme. This
work treats the laminar first- and second-order and the Cebeci and Smith second- order results
obtained by the five schemes.

Brief Biography of the Speaker: Professor Edisson Savio de Gdes Maciel was born in Recife,
Pernambuco, Brazil in 1969, February, 25. He studied in Pernambuco until obtains his Master
degree in Thermal Engineering, in 1996, August. With the desire of study aerospace and
aeronautical problems using numerical methods as tools, he obtains his Doctor degree in
Aeronautical Engineering, in 2002, December, in ITA and his Post-Doctor degree in Aerospace
Engineering, in 2009, July, also in ITA. He is currently Professor at UFGD (Federal University of
Great Dourados) — Mato Grosso do Sul — Brasil. He is author in 47 papers in international
journals, 2 books, 67 papers in international conference proceedings. His research interestes
includes a) Applications of the Euler equations to solve inviscid perfect gas 2D and 3D flows
(Structured and unstructured discretizations) b) Applications of the Navier-Stokes equations to
solve viscous perfect gas 2D and 3D flows (Structured and unstructured discretizations) c)
Applications of the Euler and Navier-Stokes to solve magneto gas dynamics flows 2D and 3D;
(Structured and unstructured discretizations) d) Applications of algebraic, one-equation, and
two-equations turbulence models to predict turbulent effects in viscous 2D flows (Structured
and unstructured discretizations), e) Study of artificial dissipation models to centered schemes
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in 2D and 3D spaces (Structured and unstructures discretizations) f)Applications of the Euler
and Navier-Stokes equations to solve reentry flows in the Earth atmosphere and entry flows in
Mars atmosphere in 2D and 3D (Structured and unstructured discretizations).

The full paper of this lecture can be found on page 79 of the Proceedings of the 2014

International Conference on Mechanics, Fluid Mechanics, Heat and Mass Transfer, as well as
in the CD-ROM proceedings.
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Plenary Lecture 5

The Flocking Based and GPU Accelerated Internet Traffic Classification

Professor Zhiguang Xu
Valdosta State University
USA
E-mail: zxu@valdosta.edu

Abstract: Mainstream attentions have been brought to the issue of Internet traffic classification
due to its political, economic, and legal impacts on appropriate use, pricing, and management
of the Internet. Nowadays, both the research and operational communities prefer to classify
network traffic through approaches that are based on the statistics of traffic flow features due
to their high accuracy and improved robustness. However, these approaches are faced with
two main challenges: identify key flow features that capture fundamental characteristics of
different types of traffic in an unsupervised way; and complete the task of traffic classification
with acceptable time and space costs. In this paper, we address these challenges using a
biologically inspired computational model that imitates the flocking behavior of social animals
(e.g. birds) and implement it in the form of parallel programs on the Graphics Processing Unit
(GPU) based platform of CUDA from NVIDIA™. The experimental results demonstrate that our
flocking model accelerated by GPU can not only effectively select and prioritize key flow
features to classify both well-known and unseen network traffic into different categories, but
also get the job done significantly faster than its traditional CPU-based counterparts due to the
high magnitude of parallelism that it exhibits.

Brief Biography of the Speaker: Prof. Zhiguang Xu received his Ph.D. in Computer Science from
University of Central Florida, FL, USA in 2001. He is currently Professor of Computer Science in
the Department of Math and Computer Science at Valdosta State University, GA, USA. His
research and teaching interests include Computer Networking, Artificial Intelligence, Parallel
and Distributed Computing, and Computer Science Education. Professor Xu is author or co-
author of more than 25 published papers in refereed journals or conference proceedings. He
has been awarded many grants from both academic and industrial entities. He is actively
serving as committee member, reviewer, or lecturer of many national and international
conferences and organizations.

The full paper of this lecture can be found on page 88 of the Proceedings of the 2014

International Conference on Mathematical Methods, Mathematical Models and Simulation in
Science and Engineering, as well as in the CD-ROM proceedings.
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Plenary Lecture 6

The State of Civil Political Culture among Youth: Goals and Results of Education

Professor Irina Dolinina
Perm National Research University, Russia
E-mail: irina_edu@mail.ru

Abstract: Political culture is viewed as a phenomenon of social reality. Attitudes toward it (its
meaning or significance) are historically conditioned. This research studies enduring
presuppositions about (dispositions toward) society and the state, and how these are reflected
in conscious stereotypes and cognitive structures among young people within the sociocultural
mechanisms that form and modify the basic characteristics of political culture.

Brief Biography of the Speaker: Prof. Irina Dolinina was born in 1960, in Perm, Russia. She is
Team Leader in the Research Project «Formation of the political culture of the students», and
Professor of Philosophy and Law of the Faculty of Humanities, Perm National Research
Technical University since 2012. She has received a lot of honors and awards (2012 - Diploma of
the All-Russian Roswitha fund national education and the Education Committee of the State
Duma of the Federal Assembly of the Russian Federation. 2013 - Diploma of the All-Russian
Roswitha fund national education and the Education Committee of the State Duma of the
Federal Assembly of the Russian Federation. Diploma-Russian contest "Best Science Book in the
humanitarian sphere - 2013). Prof. Dolinina has various progessional organizations and
activities.

(Expert on the legislative activities of the Council of Federation of Russia. Board member of the
Interregional Association "For civic education." Director of the Research Centre of the political
culture).

The full paper of this lecture can be found on page 57 of the present volume, as well as in the
CD-ROM proceedings.
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Methodology and measurement system for
higher education service quality estimation

H.V. Shauchenka U. Bleimann M. Knoll N.L. Clarke
Centre for Information Institute of Applied Institute of Applied Centre for Information
Security and Network Informatics Informatics Security and Network

Research University of Applied University of Applied Research
University of Plymouth, Sciences Darmstadt, Sciences Darmstadt, University of Plymouth,
UK Germany Germany UK
E-Mail:_hanna.shauchenka@ E-Mail: EMail: E-Mail:

plemouth.ac.uk

Abstract—The main goal of this paper is to design and analyse
the higher educational service quality measurement methodology and
tools. The proposed methodology has been implemented as Customer
Satisfaction Measurement System (CSMS) for higher educational
service quality assessment. The conceptual base of the proposed
CSMS is the connection of the pure humanitarian ephemeral
categories with technical approaches for the purpose of further
educational marketing. To show the proposed methodology in
practice by applying the CSMS tools as the topic for investigation the
quality of the educational services offered by university has been
used. Based on the data obtained from this stakeholder different
statistical approaches have been applied for data analyses to get
estimates of the topic under investigation. Some conclusions and
findings have been pointed out.

Keywords—High  Education
Construct Theory, Kansei Engineering

Service Personal

Quality,

. INTRODUCTION

The higher education sector throughout the world has
undergone enormous growth in recent years, mostly to keep
the moderate level of the proposed educational services [1],
[32]. That is why nowadays marketing has received increasing
attention from high education institutions as the response on
recent achievement in global economy and trends in high
education sector [1], [10]-[13], [17].

Educational services in a modern market are very similar in
their characteristics to ordinary products and it is generally
recognized that impressions from products is becoming very
important for differential advantage [2], [9], [20]. Quantity
analysis of customer impressions and their evaluations in
modern marketing is of extreme importance, because it enables
the marketing analysis, prediction, planning and correction of
marketing activities [17]. According to the numerous research
studies, regardless of the type of service, customers basically
use the same criteria to assess quality [24], [25]. Service
quality is a general opinion the client forms regarding its
delivery, which is constituted by a series of successful or
unsuccessful experiences [24]. To assess this category two
arguments can be taken into consideration, namely the

This work were supported by the Centre for Information Security and
Network Research University of Plymouth, UK and Institute of Applied
InformaticsUniversity of Applied Sciences Darmstadt, Germany.
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customer perception and their initial expectation regarding the
service received. One of the most extensively used, developed
and modified service quality methodology and corresponding
measurement instruments is SERVQUAL, because of easiness
to use, possession of simple structure and capability of
generalization [26]. The customer satisfaction can be measured
as the difference between expectation and the performance
obtained within five dimensions of service quality: reliability,
tangibility, responsibility, security and empathy [24], [26]. An
adapted version of the SERVQUAL scale for Higher education
services was proposed in [23]. Due to the controversy relating
to the basic SERVQUAL methodology a more direct approach
to the measurement of service quality have been proposed in
[6]. This approach was developed as the measurement
instrument called SERVPERF and like SERVQUAL it uses an
attributes-based  approach. However, compared with
SERVQUAL, the SERVPERF tool is measuring customer’s
expectations of the service quality only [6].

More recently, a new industry-scale methodology for higher
education service quality estimation, called HedPERF (Higher
Education PERFormance) have been developed comprising a
set of 41 items to be taken into consideration [8]. The author
identified five dimensions of the service quality concept:
academic dimension; programmer issues; non-academic
aspects; reputation; access dimension. The SERVPERF and
HedPERF scales were compared in terms of reliability and
validity and concluded for the superiority of the HedPERF
measurement instrument [8]. There are several SERVQUAL
like methodologies including FM-SERVQUAL, INTQUAL,
DL-eSQUAL, EduQUAL, Weighted SERVQUAL, Weighted
SERVPERF and Weighted Hed PERF [16], [18]. Practically
all existing methodologies and corresponding instruments for
high education service quality assessment, including all
mentioned above, based on the data obtained from the
respondents belongs to different customer domains, such as
students, parents, academic stuff and alumni.

Il. CSMS METHODOLOGY AND STRUCTURE

As have been pointed in [6], [16], [17], [22], [30] the all
existing higher education service quality methodologies and
measurement tools have oriented to get the answer whether
perceptions of service quality meet or exceed consumer
expectations. It is the key conceptual background of the
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original SERVQUAL, as well as different other nowadays
methodologies and tools [16], [24], [31]. There are two
common features in modern higher education service quality
methodologies and measurement tools, namely the structural
representation the service quality as the set of different domain
described by the set of questions and the applying in most
cases the Likert-type rating scale for evaluation purposes.

Despite a leading position in measuring higher educational
service quality the original SERVQUAL and other existing
tools have some criticisms [16], [24], [31]. These criticisms
related to conceptual, methodological and analytical issue in
original SERVQUAL approach [17]. The use of the perception
and expectation gap measure of service quality raises related
analytical concerns about low reliability, poor discriminant
validity and parasitic correlations [8], [17], [18], [21], [23],
[31]. All existing approaches have been designed and used
without taking into account the pure humanitarian categories
and trans-disciplinary features, as well as new research
achievements, like Kansei engineering.

The main idea of the CSMS proposed in [30] is the attempt
to connect the technical approaches with pure humanitarian
ephemeral categories applying for educational marketing. Such
a problem statement challenges the analysis on different
abstraction levels from general societal conditions to a
personal level, and also causes the nature of the research to be
trans-disciplinary with approaches required from philosophy,
psychology, marketing and mathematics [30]. The key area of
our investigation is the CSMS, which is based on fundamental
psychological Personal Construct Theory [15], modern Kansei
Engineering approach [3] and statistical methods for data
analyses. The numerous modes of the proposed CSMS allow
getting different data sets and estimates for further
Quantitative Analysis of Consumer Response to Educational
Service. Educational Management and Marketing, Total
Quality Management (TQM) in High Educational Institution
(HEI) within the context of existing social and political
environments are the bases for CSMS [30], [31].

The phenomenon of educational services have a dual nature:
it is both utilitarian and hedonic services. Some intangible
characteristics; for example, an emotional spirit, created by the
teacher, or the successful image offered by marketer, can
hugely increase the grade of perceived value of educational
services [1], [2]. This specificity is also reflected in the offered
structure of proposed methodology and tool. The marketing
context of research requires the analysis of all important for
marketer stakeholders groups: students, graduates, staff
members and employers. The interaction of these groups and
theirs attitudes toward the educational services (or perceived
value) defines the position of Educational Institution in the
market. The most important, so-called, end-customers are, of
course, students. This is not a homogenous group, in this
structure the segmentation depending on consumption stage is
implemented: first year student, student, graduate, former
graduate. As the next step, parameters could be cross-
tabulated also with demographic, lucrative or others variables,
such as gender or purchasing capacity, to understand
differences of perceptions, if any, among different students
segments and make the most interesting offer for the segment,
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that was chosen as a strategic most important. The
methodology and schematic structure of CSMS were presented
in [31].

Some of the features have not been included yet in the
CSMS structure. For example, one of the very important
respondent’s group, such as parents and other relatives also
should be included into proposed structure. This domain can
be approximated by the domain of former graduates but
nevertheless for the some countries such groups are quite
important [31].

The proposed structure of CSMS can be regarded as a
methodology for further instrumental evaluation. For example,
in a case of the topic under investigation such as quality of the
educational services offered by university the two main
respondent’s groups such as graduates and former graduates
can be chosen. The proposed CSMS allows getting the data by
web-based survey at different time periods from different
respondent’s groups. The main approach for data gathering is a
questionnaire-based approach that can be designed by the
researcher themselves or can be generated by the respondents
based on CSMS.

I11. QUESTIONNAIRE DESIGN BASED ON REPERTORY GRID
TECHNIQUE

The Repertory Grid Technique (RGT), have been proposed
within the framework of Personal Construct Philosophy (PCP)
developed by clinical psychologist George Kelly more than
60th years ago [15]. RGT represents the mechanism that
allows evaluate the individual’s personal constructs concerning
researched objects. A repertory grid is a cognitive mapping
tool used to elicit and analyze the mental models of individuals
through a structured interview technique [5], [7]. Each grid is
constructed around one topic, which includes the problem to
be considered along with the peculiarities (characteristics) of
the respondent’s group (domain). For example, the problem of
quality of the educational services offered by university can be
chosen. RGT is constituted into three parts: Elements
corresponding to topics (objects) that have to be investigated;
Constructs consisting on ideas, descriptions or associations of
respondents about elements; Rating Scale helps to identify
how elements differ in a fundamental way [7]. In a case of
educational marketing the precise and proper determination of
research topics (objects), has been presented in [29]. The
research topic can be defined as the set of elements with
constructs (categories).

The students were considered as the main subject (group of
respondents) of educational marketing activity, and
educational service as the main object (topic). To understand
the phenomenon of educational service the main topics that
describe this category, as well as the elements on which these
topics depend have been deeply analyzed in [29]. The
following main topics can be considered: Educational concept,
Management and Teaching technologies, Teaching technique,
Teaching form, Territorial aspect, Teaching staff and its
functions, and Whom to teach? [29], [30].

Once the topic for the grid of RGT has been chosen, words
constitute the elements are generated to represent the space in
which topic is to be investigated. Then elements become the
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subject matter for discussion with the respondents. In a case of
the high education service quality assessment the following
elements can be chosen: Studies Organization, Teaching Staff,
Program Design, Technical equipment, Science and Research
Students Activity, as well as many others elements can be
proposed. The set of elements can be designed by the
researcher themselves or can be generated by the respondents
via CSMS facilities. This set is very flexible especially with
the respondent’s domain characteristics. For example in a case
of student’s group the element concerning the Students
Studying Abilities is not as important and valuable as for the
respondents consisting from the university teaching staff
members. And vice versa for the students as respondents the
element Teaching Staff is very important and less valuable for
the university teaching staff members due to difficulties of the
self-estimation procedure and adequacy of obtained result.

The next stage is to elicit the constructs by which the
elements are compared. Taking the elements in groups of
three, the interviewer asks the respondents to tell them how
two of the elements are similar in some way but different from
the third. The construction of the groups was performed by
CSMS in random fashion and one group with three elements
on separated message (card) has been presented to respondent
with the qualifying phase “Looking at these three factors
related to the high education service quality could you tell us
how two of them are similar in some way but different from
the third in terms of reason you wish to get from high
education service at the high education institution or didn’t
want to get it”. These bipolar distinctions are called constructs
and illustrate the qualities that the individual uses to explain
and differentiate between the elements. For example, for
respondent (student) the card with three elements Teaching
Staff, Program Design and Science and Research Students
Activity has been given. If the student is motivated to get good
job position and don’t think about his future research activities
he can generate the following answer “Good Teaching Staff
and Program Design both are very important to fulfill the
requirements of labor market, Science and Research Students
Activity is less important”. This answer can be used to elicit
the construct concerning the issue how this particular high
institution is providing its educational service fulfills the
requirements of labor market. This construct has a bipolar
meaning: Fulfill requirements of labor market and doesn’t
fulfill requirements of labor market. Formally all constructs
represent the rows of the grid, where the column corresponds
to all previously generated elements.

Once all constructs have been elicited the links between
elements and constructs are mapped on the grid based on some
rating scale. In doing so, respondents are asked to
quantitatively estimate the degree to which each element can
be characterized by the construct. Kelly originally used a 2-
point scale, but today some researchers use 16-point scales [7].
The most popular, however, is the 5-point Likert scale. The
consistent use of the Likert scale format in the questionnaire is
a good way to easily collect and code the data. The 5-point
Likert scale responses were noted as: 5 — Strongly Agree; 4 —
Agree; 3 — Neither Agree nor Disagree; 2 — Disagree; and 1 —
Strongly Disagree. Point 5 corresponds to the construct, 1 to
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its opposite. In the case of CSMS the six-point Likert scale
have been chosen, where 0 means that the construct is not
appropriate (applicable) for the element. The end product is a
cognitive matrix (grid), which describes the relationship
between individual’s mental representations of the topic under
investigation.

IV. ONLINE DATA COLLECTION

As an example, the grid has been constructed based on the
designed nine elements and seven constructs and thoroughly
tested and validated during the research seminars at the
Darmstadt University of Applied Science. As elements the
following categories of high educations institutions are used:
1. Learn infrastructure; 2. Program design; 3. Student's
practical activities; 4. Students research activities; 5.
Additional services; 6. Study's organization; 7. Level of
received theoretical knowledge; 8. Program compliance with
labor market; 9. Teaching staff.

The 9 elements in the same row were rated according to
their proximity to either left or right pole of the construct
based on how matters are currently happening. The constructs
used in data gathering procedure are the following: 1. The
factor of high priority — The factor of low priority; 2. Exciting
— Boring; 3. Modern — Outdated; 4. Good organized — Bad
organized; 5. Excel the expectations — Doesn't match the
expectations; 6. Ideal — Unacceptable; 7. Motivates for study
— Demotivates. The output of the described above experiment
is a classical for the PCP fixed Grid. However, it was decided
to adapt this grid for further implementation. The reason for
this decision was to simplify the classical Grid form for better
understanding. During the expert group discussion at the
research seminars, mentioned above, the matrix form of the
questionnaire was commented as “too complicated for the
students” and even “irritating”.

For the survey was chosen the evaluation software for
education, the tool CASED EvaSys, allowing online surveys
design and its further implementation. The survey have been
started at the 28.03.2012 and finished at the 04.04.2012. The
respondents for this survey were the Bachelor (except the first
year students) and Master students of the Informatics
Department of the Darmstadt University of Applied Science.
The survey was undertaken anonymously and participants
were free to withdraw at any stage. The number of fully and
correctly filled questionnaires is 123 or approximately 15% of
the total respondent number. It is a usual result for the
anonymous surveys and for EvaSys application, as well [14].
The following Table 1 is the resulting data set of interviewing
the students of Darmstadt University of Applied Science by

the CASED EvaSys system.
TABLE 1. The resulting data set (Grid_Example)

Elements
1 2 3 4 5 6 7 8 9
Cl 1] 207 | 1.74 | 205 | 297 | 275 | 1.86 | 2.20 | 1.71 | 1.72
g 2| 3.03 284 | 264 | 3.08 | 340 | 2.65 | 293 | 2.58 2.68
S| 3| 264 | 272 | 275 | 277 | 3.37 | 252 | 276 | 2.77 | 2.86
tr 4] 2.60 263 | 272 | 3.28 | 350 | 247 | 2.68 | 2.88 2.57
Ul 5| 248 | 278 | 2.79 | 3.34 | 357 | 253 | 2.75 | 2.87 | 261
f 6| 2.79 2.88 | 280 | 3.33 | 356 | 2.63 | 2.84 | 2.99 2.69
S| 7| 313 | 293 | 262 | 297 | 3.66 | 276 | 3.02 | 2.68 | 2.64
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All numerical values have been presented by the above
mentioned CASED EvaSys system, as the average values. This
system allows getting some statistical values like data are
shown in Table 1. For example, in a case of first construct for
the first element the average value 2.07 have been presented
by CASED EvaSys system by the following Fig. 1.
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Fig. 1. The average value of construct 1 for element 1

It should be emphasized that all numerical values in Table 1
were obtained as the answer for the chosen topic under
investigations as assessment of the educational offer at some
particular higher educational institution. This data can be
regarded as average values obtained from one of the
respondent’s domain.

The estimates of each element have the implication on the
entire level of the educational service value. In this
interpretation the elements can be regarded as sample data
(vector or point) Xi={Xi1, Xiz, ..., Xi7}, where ie{1,2,...,9} with
seven arguments x;j, je{1,2,...,7} (constructs). As the main
data set the Grid, presented in Table 1 is chosen for the
following analysis.

V. CSMS DATA ANALYSES MODES

To show the proposed methodology in practice the data
presented in Table 1 have been used. During the all stages of
data analysis by the corresponding CSMS tools this data has to
be thoroughly investigated and analyzed. For data analyses the
CSMS tools are based on the MATLAB Statistics Toolbox
functions were chosen (MATLAB Stats Toolbox).

A. Pilot Testing

According to the CSMS methodology at the beginning of the
data analysis the pilot test or so called pre-test should be
provided [14]. According to the CSMS methodology the
validity of the proposed example of questionnaire should be
established using a panel of experts during, so called field test.
In the presented questionnaire example the field test have been
carried on by the research participants of PhD Seminar offered
by Darmstadt University of Applied Science. The following
questions for the questionnaire validations during the field test
have been addressed [28]: Is the questionnaire measuring
what it intended to measure? Does it represent the content? Is
it appropriate for the respondent’s domain? Is the
questionnaire comprehensive enough to collect all the
information needed to address the purpose and goals of the
study? Does the instrument look like a questionnaire? As the
result of the field test the final version of the questionnaire was
produced.

As the numerical estimation for questionnaire validity the
CSMS support the calculating the response rate (R,) as the
percentage of respondents who responded to the proposed
questionnaire, which was comparably high R, = 14,3% to
ensure that the results are representative. To measure the
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reliability the standardized Cronbach's a characteristic is
supported by the CSMS facilities. The Cronbach's a has been
calculated for all nine elements represented as N 123
measurements Qi, Qo, ..., Qu , where Q; = {01, Qiy ..., Qir} | €
{1, 2, ..., 123} and qi1, Qjz, ..., Q7 are the constructs values for
chosen element. As an example the Cronbach's a value for the
first element Learn infrastructure is 0.8567. A reliability
coefficients Cronbach's o for the data gathered by the online
survey based on EvaSys are higher of 0.8 what allow to
consider the measurement results presented in Table 1 as
acceptable reliable.

B. Data visualization

For more detailed analyses the different kinds of histogram
and average values can be generated by CSMS, what is very
convenient for visualization the data presented in Table 1. For
representation of the data set very often the Box plot mode is
used, as convenient way of graphically depicting groups of
numerical data through their five-number summaries. For our
data, are shown in Table 1, this visualization has the following
form (see Fig.2).

Element

Fig. 2. The average value of construct 1 for element 1

Some very general information about the respondent’s
answers concerning all elements influencing for the level of
high educational service based on histograms and Box plots
can be done. For example, the minimal average respondent’s
score is 1.71 what is far from minimal values 1, and the
highest score 3.66 is sufficiently lower than maximal value
equals to 5. The average value is very close to 3 point and
equals to 2.7624. These results allow making the conclusion
that the affective value of higher educational service at the
Darmstadt University of Applied Science has been estimated at
the quite moderate level by the students of the Informatics
Department. The element number 5 (Additional services) has
got the maximal construct’s average score 3.4014 as well as
element number 6 (Study's organization) has been estimated
with the lowest average score equals to 2.4886. The rest of
elements have their average construct’s score very close to 2.6.
This data allow pointing out that additional service is
organized at the moderate level and probably there are some
problems with study’s organization at the University.

C. Data descriptive statistics

The first simple characteristics are measuring by CSMS is
Central Tendency. There are five major types of central
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tendency characteristics available under CSMS, namely: mean
(«) or average (arithmetic mean), median, trimmed mean,
harmmean and geometric mean. Fig. 3 shows the average
values as the points Xi, where i€ {1,2,...,9}, which connected
with line for all nine elements.
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Fig.3. Average values for all nine elements
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The maximal average value around 3.4 points has element
number 5 — Additional services, and the lowest average score
has got the element number 6 — Study's organization (see
Fig.3). This information is quite valuable for researcher to
make the right marketing and management conclusions for the
service quality improving.

The CSMS tools based on MATLAB facilities can generate
five dispersion measures, namely standard deviation (o),
interquartile, mean absolute deviation, range and variance.
For the above presented data (Table 1) the resulting plot is
shown in Fig.4.
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Elements
Fig. 4. Measures of dispersion (b) for all nine elements

According to above presented data the element 4 has
practically constant scores.

The value of covariance cov(X;X;) as well as correlation
coefficient Cyix; will allow to get the answer how two variables
(sets of samples) X; and X; are associated. CSMS used
MATLAB function corrcoef(data) which returns a matrix of
correlation coefficient calculated from an input matrix data set
whose rows are observations and whose columns are variables.
In this example X; represents element number i where ie(1,2,
... ,9) from the Table 1. As the result the element 1 completely
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cannot be predicted based on element 4 (Cyxx, = -0.0215)
and at the same time can be predicted with high level of
accuracy based on the element 7 due to the high level of
correlation (Cx,x, = 0.9483). These numerical values can be
interpreted as follows the element Learn infrastructure does
not depend on the Students research activities, as well as is
very close related to the element Level of received theoretical
knowledge. The value Cy,, = 0.9907 indicates that element
Program design is very close correlated with the element
Study's organization.

D. Cluster analyses

Cluster analysis also calls segmentation analysis or
taxonomy is a way for grouping objects of similar kind into
respective categories [4], [21]. A hierarchical clustering,
supported by CSMS, is often displayed graphically using a
tree-like diagram called a dendrogram, is shown in Fig. 5 [4],
[19].
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Fig.5. Dendrogram for Elements (Minkowski Distance (p=3))

The crucial element of the clustering is the proximity
measure that quantifies the notation of closest point (data) for
the specific data under consideration. As the numerical values
for these purposes the different types of distance between the
data represented as points can be used by CSMS. The most
known and used Euclidean distance (Dg) is defined as follows:
the distance between points X; and X; is the length of the line
segment connecting them. There are some modifications of the
Euclidean distance such as Standardized Euclidean distance
and Mahalanobis distance [19]. City block distance (Dcg),
Manhattan distance, or Manhattan length, which also widely
used for data clustering.

The plot is shown on Fig. 5 is the result of dendrogram
building for Minkowski Distance (p=3) metrics available under
CSMS facilities. As can be observable from the above
presented figures, there are at least two separate groups
(clusters) of elements. Namely the first cluster includes the
elements 4 — Students research activities and 5 — Additional
services and the second cluster can be created from the rest of
elements.

E. Factor Analysis

One of the Factor Analysis approach, supported by CSMS, is
principal component analysis (PCA). PCA was invented in
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1901 by Karl Pearson [27], and depending on the field of
application, it is also named the discrete Karhunen-Loéve
transform (KLT), the Hotelling transform or proper
orthogonal decomposition (POD).

To find principle components the function princomp have
been used (MATLAB Stats Toolbox). The first values pcs of
the output of the princomp contain the principle components
as the linear combinations of the data presented in Table 1.
Five components are shown in Table 2.

TABLE 2. The resulting data set (Grid_Example)

pcsl pcs2 pcs3 pcsd pcs5

0.3094 0.3771 0.5045 | -0.2891 0.5562
-0.3715 0.0395 0.0345 | -0.0554 -0.3882
-0.3477 | -0.2045 | -0.3957 | -0.1789 -0.1073
-0.1053 | -0.8129 0.4680 | -0.2725 -0.0618
-0.3608 | -0.1147 0.0827 0.8067 0.0441
-0.3668 0.1260 0.1546 0.0540 -0.1538
-0.3551 0.2186 0.2515 | -0.0138 -0.3722
-0.3454 | -0.2607 | -0.3152 0.0857 0.5981
-0.3524 0.0937 | -0.4188 | -0.3819 -0.0512

The largest contribution in the first principle component is
made by the second (-0.3715) and sixths (-0.3668) elements,
namely Program design and Study's organization, from the
data under investigations. The first principle component is
constructed as the linear combination of all elements
practically with the same contributions except the fourths
element Students research activities (-0.1053).

The pareto plots, supported by CSMS, can show percent
variability by each principle component for the case of
variables represented by the Elements and Constructs for
original data set (Table 1). In both cases there are three
principle components and the first one explains more the 80%
of the total variability.

F. Regression analysis

Regression analysis is one of the most commonly used
statistical techniques in social and behavioral sciences, as well
as in others sciences. There are a number of functions for
fitting various types of linear models supported by CSMS. The
one-way ANOVA is used to find out whether data from several
groups have a common mean. That is, to determine whether
the groups are actually different in the measured characteristic.
One-way ANOVA is a simple special case of linear model
Yij = 4 + &, where Yjj is a matrix of observations in which
each column represents a different group; ; is a matrix whose
columns are the group means (y; is the same for all i); ¢; is a
matrix of random disturbances. This model posits that the
columns of Y are a constant () plus a random disturbance
(ex).

The data set under investigation is presented in Table 1. The
n=9 columns of the Table 1 represent parameters (elements of
higher educational service). The m=7 rows are estimates
(constructs) of elements which have the implication on the
entire level of the educational service quality. The question is
do some elements have higher influence on education service
quality than others? Resulting data obtained by ANOVA
contain the sum of squares (SS), degree of freedom (df), F
statistic, and Prob-value, as have been shown in Table 3.
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TABLE 3. The resulting data set (Grid_Example)

Source of | Sums of Mean
Variation | Squares (SS) f Square F Prob>F
Columns | 4.9472 8 | 06184 | 56407 | S5
Error 5.9201 54 | 0.1096

Total 10.8673 62

Actually the ANOVA is comparing the means of nine
columns of data in the matrix shown in Table 1, where each
column represents an independent observation (Element).
Generally if Prob is near zero, it casts doubt on the null
hypothesis and suggests that at least one sample (element)
mean is significantly different than the other sample means. It
is exactly our case due to the element 5 (Additional services)
has the mean differ than the other elements as can be seen on
Box plot for Elements shown in Fig.2. Common significance
levels are 0.05 or 0.01. In this case the Prob -value is 3.2918e-
005, what is sufficiently lower compare with the indicated
significance levels. This is a strong indication that element’s
estimations are not the same. The low Prob value indicates
that there are differences between the elements means. This
fact allows making the conclusion that the 9 elements
presented in Table 1 have different contribution into the
estimation of the affective value of higher educational service
at the Computer Science Department of the Darmstadt
University.

Sometimes it is important to determine specifically which
pairs of means are significantly different. For this purpose a
series of t tests (paired t test) for each pair of means should be
performed. In a t test a t statistic is computed and compared it
to a critical value. The critical value is chosen so that when the
means are really the same, the probability that the t statistic
will exceed the critical value is small, equals to 5%. When the
means are different, the probability that the statistic will
exceed the critical value is larger.

In offered example there are nine means, so there are 36
pairs of means to compare. Based on the MATLAB Statistics
Toolbox the procedure known as multiple comparison
procedures can be performed (MATLAB Stats Toolbox). The
first output from MATLAB multcompare procedure has one
row for each pair of groups, with estimates of the difference in
group means and confidence interval for that group. In our
example the row number 27 out of all 36 rows has the values
shown below.

5.0000 6.0000 0.3411 0.9129 1.4846

This data indicating that the mean of elements 5 minus mean
of element 6 is estimated as -0.9129 and a 95% confidence
interval for this difference is [0.3411, 1.4846]. In this example
the difference is significant at the 0.05 level due to confidence
interval does not contain 0.0 value. Within the same our
example the pair of the 8 and 9 elements has the values.

8.0000 9.0000 -0.4704 0.1014 0.6732

This indicates that the means of 8 and 9 elements are not
different.

It is possible to analyze the difference between elements
means by using the graph produces by multcompare
procedure. The examples of the analysis based on this graph
are shown below for the case of Elements shown in Table 1.
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Fig.6. Dendrogram for Elements (Minkowski Distance (p=3))

This graph indicates that there are two elements, namely 4 —
Students research activities and 5 — Additional services with
means significantly different from means of the rest of
elements.

The same graph for constructs strongly indicates that the
first construct — (The factor of high priority — The factor of
low priority) has significantly different mean compare with the
others constructs. This result can be interpreted as the first
construct is not appropriate for quality of higher educational
service assessment.

VI.

The proposed paper deals with the development CSMS
methodology and tools for service quality of higher education
institution assessment. For the purposes of experimental
validation of proposed CSMS methodology an experimental
investigations have been carried out. To perform data analysis
based on CSMS and input data set presented as the Grid the
following procedure implemented on MATLAB Statistics
Toolbox functions have been carried out. First of all the data
reorganization, presentation, pilot testing and simple data
analyses based on descriptive statistics have been made. More
complicated analyses like cluster analyses, factor analyses and
regression analyses were conducted. As the result of data
analyses the following statement can be formulated.

The methodology and instrument called as CSMS for
measurement of service quality at higher educational
institutions has been proposed and investigated. Experimental
results allow making the conclusion that seven constructs
under nine elements constitute relevant variable for the
proposed methodology.

Due to restricted statistical data consisting from one
respondent’s domain survey only, at this point the following
findings can be formulated with respect to one particular
institution providing its educational service.

The first obvious finding concerning the service quality at
this higher institution can be formulated as the higher levels
Students research activities (Element 4) and Additional
services (Element 5) proposed to the student at the department
of Informatics. The rest of service qualities elements have
been estimated at the approximately the same level.

DiscussION
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As the second finding the very low rate equals to 2.1189 of
the construct 1 (The factor of high priority — The factor of low
priority) compare to the average rate. This result can be
interpreted as the all elements describing the service quality
are the factor of low priority rather than high priority to all
respondents. At the same time the construct 6 (ldeal —
Unacceptable) has the highest average value 2.9456. These
results can be interpreted as the service quality elements,
generally, are the factor of low priority to the student of this
department but, particularly, is ideal rather than unacceptable
at this department.

As can be observable from the above presented cluster
analyses, there are at least two separate groups (clusters) of
elements. Namely the first cluster includes the elements 4 —
Students research activities and 5 — Additional services and
the second cluster can be created from the rest of elements.
This cluster, probably have been appeared due to the fact that
these two elements are very common in nature for the students
of Darmstadt University of Applied Science, as it is
traditionally very close to the industry unlike the classical
Universities that orient more on the theoretical science. It is
not surprising that research activities can be interpreted by
these students as additional service. There is another
possibility for elements separation into three clusters, where
elements 4 and 5 is the first cluster, the 1 — Program design
and 7 — Level of received theoretical knowledge elements is
the second one and the rest of elements organized the third
group.

As can be observable from the above presented results,
there are at least two separate groups of constructs. Namely the
first cluster includes the construct 1 — (The factor of high
priority — The factor of low priority) and the rest of constructs.
Sufficient large distance from the construct 1 and all others
construct allows to make the conclusions that this construct
probably expressed the personal attitude to all elements using
for affective value of higher educational service estimations in
generally, rather than estimations of service at some particular
educational institution. More precise analyses of the results
concerning the constructs allow to emphasize strong
correlation between construct 4 — (Good organised — Bad
organised) and 5 — (Excel the expectations — Doesn't match
the expectations). Both constructs are within the same cluster
which can be extended to three constructs including construct
6 — (ldeal — Unacceptable). It is the matter for further
investigation to select representative set of constructs.

VII. CONCLUSIONS AND SCOPE FOR FURTHER RESEARCH

Survey at the Informatics Department of the Darmstadt
University of Applied Science has been carried out with
statistically significant response rate but it is not enough to
generalize the results. The experimental investigations of
CSMS have been carried out based on only one group of
stakeholder. Other domains of stakeholders may evaluate the
same service quality differently. The study can be extended to
a large sample with emphasis on weights of each Construct of
the resulting Grid and relative importance of Elements.
Benchmarking of higher educational institutions can be
extended to not only technical Universities what will lead to
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redesign the CSMS methodology and corresponding tools for
evaluating educational services.

As the any research concerning the issue of quality in
service is required to be extended considering the limitation of
the study. Some of these where further research is required to
be carried out to tackle the limitations of CSMS. The
following further research directions can be proposed. A large
number of samples (surveys) from different stakeholder
domains may be collected to have better understanding of the
elements and corresponding constructs to represent the service
quality more adequate and more precisely. Applying the same
CSMS methodologies effectively in other sectors such as
health care, tourism, hotels and restaurants, banks and finical
institutions, transportation facilities, repair and maintenance
shops and information service may carry out extension of this
research.

Further steps of data analyzing to get more precise picture
of the service quality at higher education institutions the
nowadays technologies of data mining should be applied.
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Learning Control Network Programming with
the Bouqguet Cloud Compiler

Kostadin Kratchanov, Buket Yiiksel, Tzanko Golemanov, and Emilia Golemanova

“And just like everything else important in your life, Bouquet CNP
development environment is cloud-based”

- Re-phrased from the video on [29]

“Primitives + Control Network = Control Network Program”
Claimed in Sec. I C

Abstract—The ultimate goal of this paper is to introduce a cloud
development environment for Control Network Programming (CNP)
called Bougquet. However, our route to that goal is not strait. We
address a number of related objectives and use the corresponding
conclusions. We discuss the distinguishing features of CNP and
deduct the summarizing maxim “Primitives + Control Network =
Control Network Program”. Then we analyze the types of CNP
development environments paying special attention to the most
advanced CNP IDE, SpiderCNP. We address the reasons for devising
a cloud compiler, and include an extended review of cloud IDEs and
their advantages. Finally, we are at a position to explain the
principles and some design and implementation details of the
Bouguet cloud CNP environment. All these issues are considered
within the context of teaching and learning — teaching major concepts
of computer science and mathematics with the help of CNP tools, and
learning CNP by students, programmers, and researchers.

Keywords—Control Network Programming, CNP, cloud IDE,
cloud compiler, online compiler, learning system.

1. INTRODUCTION

Control Network Programming (CNP) is an unusual
programming style. It is especially advantageous for
solving problems which exhibit one or more of the following
traits: the problem description or its procedural solution have a
natural graph-like representation, involve nondeterminism or
randomness, are based on search. Distinguishing features of
CNP are discussed in Section II.

We have been successfully using CNP as a tool for
simulating various computational models and algorithms in our
Computer/Software Engineering curricula at undergraduate
and graduate levels. Other areas where concepts such as
computation, search, inference, nondeterminism and

K. Kratchanov is with the Department of Software Engineering, Yasar
University,  Izmir, Turkey (phone:  +90-232-411-5289;  e-mail:
kostadin.kratchanov(@yasar.edu.tr).

B. Yiiksel graduated from the Department of Computer Engineering,
Yasar University, Izmir, Turkey, and is currently a Ph.D. student at the
Department of Computer Science and Engineering, Ko¢ University, Sariyer,
Istanbul, Turkey (email: byuksell3@ku.edu.tr).

T. Golemanov (email: TGolemanov(@ecs.uni-ruse.bg) and E. Golemanova
(EGolemanova@ecs.uni-ruse.bg) are with the Department of Computing,
University of Ruse, Bulgaria.

ISBN: 978-1-61804-218-7

29

randomness are fundamental, and where CNP could be a great
teaching tool, are Computer Science, Mathematics, Industrial
Engineering, Robotics, and others. A short summary of our
teaching experience with CNP is given in Sec. Il E.

We need a CNP programming environment in order to
create, modify, compile, and run CNP applications. Such a
powerful IDE (with embedded graphical editor) is SpiderCNP.
This report focuses on describing a much simpler, light-
weight, online cloud CNP compiler which we call the Bougquet
compiler. (Bouquet is the English equivalent of the name of
the programmer most involved in the development of this
compiler, Buket). Being run in the cloud, this approach is not
only ‘trendy’ but in fact frees a user from the burden related to
installation, maintenance and updating the tool. This is
especially important for a user who wants to learn the basics of
CNP and use it for running demos or creating their own small-
size CNP applications. Generally, our students belong to this
class of user, together with other students, researchers or
programmers whose aims are to get basic awareness of CNP
and its possibilities but are not yet its heavy users.

II. DISTINGUISHING FEATURES OF CNP AS A NEW
PROGRAMMING PARADIGM

A. Introduction to CNP

he name Control Network Programming or CNP can be
deciphered as ‘programming through control networks’. It
is a combination of the declarative and imperative
programming styles. A ‘program’ consists of two fundamental
parts. The first one is called a Control Network (CN). It can
be considered as a declarative description of the problem at
hand and is an explicit system of graphs called subnets. The
arrows of the subnets are labeled with sequences of simple
actions, called primitives. The primitives are defined
separately or taken from existing libraries simple procedures.
In CNP, other synonymic names for the computation
process would be inference or search. The goal is to find a
path from the initial node of the CN to a final node, possibly
going in the process through invoked subnets. The execution
of a primitive might result in failure in which case the system
executes primitives backwards, restoring the state of the data,
and attempts another path. The passing of the control through
the CN is thus highly intuitive and easily understandable.
Some major resources describing the technical details of
CNP are [5]-[9]. How CNP can be applied for solving
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different types of problems is demonstrated in [10]. The
computation/inference in a CN program is based on search.
Therefore, the built-in powerful tools for user control of the
computation can be used to implement heuristic search
strategies in an unusual, non-procedural manner [11]-[13].

B. CNP distinguishing features

We describe CNP as a new programming paradigm
extending and integrating declarative programming, imperative
programming, and programming rule-based systems. As all
other programming paradigms CNP is universal — that is, it can
be used for implementing any algorithm. However, it is
especially effective when solving problems which can be
naturally represented in a graph-like manner, and/or whose
descriptions exhibit nondeterminism and declarativeness.

As we mentioned already, the CN can be looked at as a
declarative description of the problem to be solved. Typical
illustration of this viewpoint is the CNP solutions to the
Animals classification problem in [10], the Map traversal
problem in [7], the non-recursive heuristic solutions to the
same problem in [13] as well as its iterative and recursive
solutions in [7] and [13], the iterative and recursive solutions
to the Wolves and sheep problem in [10], etc.

CNP can be successfully used for typical procedural
solutions as well. Such an example is the SelectionSort
algorithm in [10]. Here, the CN is an explicit graphical
representation of the program control (as understood in
imperative programming). In other words, in CNP the program
control is extracted from the imperative program and made
explicit. The actions on data are defined in the simple and
well-understood  primitives. This  helps for easier
understanding, creating, modifying, or verifying the algorithm.

In both cases of considering a CN as a declarative problem
description or as an explicit description of the control in a
procedural solution, CNP can be also described as a type of
graphical programming. Indeed, the CN (being the leading
principal part of the CN program) is a recursive set of graphs.
Depending on the development environment used this net (the
CN) may be actually seen and edited in a graphical editor, or
may be coded textually using our simple language for
describing graphs called Spider.

‘Executing’ the CN is a kind of search. CNP has been
equipped with powerful means to control this search — namely
numerous system options and control states [7],[8],[12]. Some
of these can also introduce randomness. This makes CNP a
very powerful tool for realizing a great number of

C. Primitives + Control network = Control network
programming

Back in 1975, Niklaus Wirth proclaimed: “Algorithms +
Data Structures = Programs” [1]. First of all, this applies to
structured, imperative programs. In 1979, sighting logic
programs Robert Kowalski responded: “Algorithms = logic +
control” [2]. Modifying the famous Wirth’s statement,
Zbigniew Michalewicz added in 1992: “Generic Algorithms +
Data Structures = Evolution Programs™ [3].

Here we notice and proclaim: “Primitives + Control
Network = Control Network Program”.

Our statement has a very direct and literal meaning: a
Control Network (CN) program consists of two parts:
definitions of primitives, and a CN using these primitives.
Physically, a CN programming (CNP) project includes two
main files — one that contains the primitive definitions, and a
second one with a textual representation of the CN. In more
detail this will be discussed in the following sections.

a ah

Figure 1 NDA

A note is needed. We apologize to the data for somehow
neglecting its importance. The data does exist and is
important. We refer to the first major component of a CN
program as “Primitives”. To be maximally precise, we
should’ve called it “Data and Primitives”. The primitives act
on data. The data is usually declared in the same file where the
primitives are (or in other project modules used). However, for
simplicity, we’ll keep the shorter name “Primitives”. It is
understood by default that there is data processed by these
primitives. Generally, in CNP one focuses more on the
computation control rather than on the data. As a matter of fact
the control is explicit, and is presented graphically by the CN.

D. An exemplary CNP application
As an illustration, we show here the CNP simulation of a

& Spider Object Inspector RS
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search approaches. Especially interesting and unusual
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procedural implementation [11]-[13]. It does not
involve writing any search algorithm in the usual sense —
a behavior equivalent to the corresponding search
algorithm is achieved ‘automatically’ trough the built-in
search control tools.
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nondeterministic automaton which accepts strings over the
alphabet {a,b} that include exactly two a’s or at least two b’s
(Problem 1.4b from [4] but implemented as an NDA). The
graph of this NDA is shown in Fig. 1 (screenshot from
JFLAP). The CN of the CNP implementation consists of two
subnets. The main subnet called NDA4 is shown in Fig. 2a, and
the subnet Graph - in Fig. 2b. The screenshots are from the
SpiderCNP programming environment discussed below. An
exemplary dialogue with the user is given in Fig. 3c. This CNP
example is used in the PhD course Theory of Computation and
the undergraduate course Discrete Computational Structures 11
at Yasar University.
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Figure 2b The Graph subnet

B CAUsers\kostadinkratchanoviDropbox\0 mine\New paper\NDA\projectl.exe
Hello from lazarusCNPY

Please enter the input ing: abhahbhh
iOne of the possihle paths = gB gl gl g2 g3 g3 g3 g3 g3

iOne of the possihle paths = gf g4 oS o5 o5 ob gb gb gb

Bye from lazarusCHP?

Mumber of solutions: 2

FPress enter to exit?

Figure 2¢ Console

The following primitives are used in the CN. Primitive Init
performs some initialization and prompts the user to enter the
input string. Primitive Test(c) completes successfully if the
current input character equals c. Primitive Add(n) adds the
string n as the name of the current node into the solution path.
Primitive Complete checks if there are additional symbols in
the input string that have not been read and used. Using this
primitive in the main subnet ensures that no unused symbols
have remained in the input string. Finally, primitive Print
displays the solution path.

E. CNP in education

At Yasar University, we have been systematically using
CNP for three years in teaching the courses of Artificial
Intelligence (4™ year undergraduate) and Theory of
Computation (PhD.) in our Computer/Software Engineering
curricula, and we have found it to be a very useful tool in
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simulating various models and algorithms. Other possible
areas include Formal languages and automata, Compilers,
Algorithm analysis and design, Concepts of programming
languages, Discrete mathematics, Logic, Digital design,
Algorithms and data structures, and more.

In general, it is the prevailing view of the educators in areas
such as computer science and mathematics that students tend
to have substantial difficulties in apprehending the ideas
behind nondeterministic and randomized (also referred to as
stochastic) computation models and algorithms. CNP can be a
great instrument to help understanding and getting confident
with these concepts [17],[18]. In fact, our experience and
surveying results strongly suggest that understanding and using
CNP for our students (who have already developed a strong
procedural way of thinking) is substantially easier than Prolog.

III. PROGRAMMING ENVIRONMENTS FOR CNP

To practice CNP, i.e., to create, edit, compile, and run CNP
applications one needs an appropriate development
environment. A number of such environments have been
created.

A. SpiderCNP — a CNP IDE for graphical programming

The most powerful one is SpiderCNP [14]. It has two
versions. They are integrated as a tool in the Delphi and
Lazarus 1DEs, respectively. A fundamental advantage of the
chosen approach is the possibility to use all the features and
tools of the larger encompassing environment and the latest
versions of the programming language around which the IDE
is built. This programming language is also used to program
the primitives. The installation process consists of three steps:
install the Delphi or Lazarus IDE, then run a simple
installation program that installs SpiderCNP as a tool of the
IDE, and finally fix some settings.

Delphi is a sophisticated, ambitious, advanced professional
environment which, of course, is an important advantage of
this approach. However, this is also its main disadvantage
when using it in teaching. The IDE is rather expensive, free
academic versions are very difficult or impossible to obtain,
updates in the IDE are difficult for the same reason. The
second disadvantage is the size of the software product and
correspondingly the difficulties in its installation. Difficult
installation was the single most important drawback of the
CNP approach identified by the students in their surveys and
comments during the first year of using CNP in teaching.

In our opinion the switch to the SpiderCNP version based
on Lazarus (called also LazarusCNP) brought essential
advantages. Lazarus is a free product; it is pretty easy to
download the latest version of the product, and much easier to
install it. The IDE is also quite advanced and stable. We have
been using LazarusCNP for two years and it is our most
advanced and well-tested CNP development environment.

Although the installation still requires the same three steps,
it now takes less than 5 minutes, and all the components to
install are free. The corresponding installation instructions and
download files are available at [19].
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Before discussing the CNP IDE further we need to
understand the architecture of a CNP application.

- ™ ~ T
. Lazarus IDE P L SplderCNPIDE

T

lazarus project files Spider files
. Projecti.ipr | SpiderUnit.pas SpideriNet. bt
(Primitives) [CH}
Unitl.pas
(Formi) \\
- S —i
/""_ I

[ SpiderCompiler.exe ,‘

.

SpiderUnit. SPI

' —

*, {CN + primitives)

CNP application (EXE)
€.0., projecti.exe

Figure 3 Structure of a CNP application
B. Architecture of a CNP application

There are two types of applications in Free Pascal (also
known as OO Pascal) which is the core of Lazarus: console
applications and window applications. Correspondingly, we
have the same two types of CNP applications. Console
applications are simpler; the I/O is realized through a DOS-
type console. Such an I/O console is shown in Fig. 2c. The 1/0
of a window application is performed through various built-in
or user-defined windows. This allows the creation of
applications with more attractively looking and modern I/O. In
practically all cases of teaching applications the console 1/O is
enough and even easier to follow. The online CNP compiler
that we will be describing further in this report allows console
applications only. Therefore, we will introduce the structure of
a CNP application for the case of console applications only
(although the differences are minimal). It is shown in Fig. 3.

A CNP application is created as a Lazarus project. All the
files of the project (i.e., the CNP application) are placed in a
folder. As we know, a CN program consists of two
fundamental parts: primitives and CN. The file with the
primitives is SpiderUnit.pas. Technically, it is an OO Pascal
file in which the primitives are defined as procedures. The file
may contain also definitions of global data. The CN is
specified in the text file SpiderNet.txt. It describes the CN in
textual form using a very simple language for specifying nets
called Spider — see [6],[10] for a description of this language.

The CNP compiler (called SpiderCompiler.exe) uses the
above two files (the CN and the Primitives) to produce a
Pascal program as its object file SpiderUnit.spi. This program
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includes directly a copy of the definitions of the primitives and
the global data. The behavior of the program corresponds to
that of an interpreter that would execute the CN according to
its semantics. The CNP compiler has been developed using
ideas similar to recursive decent.

As any Lazarus project, the project folder contains some
other files. The only one important for our description here is
Projecti.lpr. A CNP user may well survive without knowing
about it, but if (s)he wants to change the initial and concluding
text in the output, the wuser may do corresponding
modifications there.

All Lazarus files included in the project, as well as the
SpiderUnit.spi file, are used by the lazbuild.exe file (which is
part of the Lazarus IDE) to create the file projectl.exe. This
executable file is the CNP application. It can be called
(executed) from inside the IDE, or directly as a stand-alone
executable file.

The general view of the SpiderCNP IDE can be seen in Fig.
2a. In the main window, the user may switch between
displaying the CN (graphical view or textual view; the latter is
the file SpiderNet.txt), primitives (file SpiderUnit.pas), or
console (file Projectl.lpr). Normally, the CN is studied and
edited in the graphical view. However, if preferred, the textual
file may be modified (currently, for a given project, only one
of these options is possible). The textual view of the Graph
subnet shown graphically in Fig. 2b, is given in Fig. 4.

Clearly, the most distinguishing feature of LazarusCNP is
the existence of graphical editor of CNs. The CNP IDE has
many other features, including tracing the execution within the
graphical editor on the graphical view of the CN.

Working with a CNP project means creating and modifying
as needed the three components (files) described: CN,
primitives and projectl.lpr.

C. Possible principles for designing a CNP development
environment

Historically, the first CNP were run using interpreters
which interpreted the CN. However, for over fifteen years all
CNP environments use a compiler (e.g., [5]) — an approach
which we found to have substantial advantages.

As we emphasizes earlier, a CN program consists of
primitive definitions and a CN. For representing the CN we
have always used the simple Spider language mentioned
before. The second question arising is how to specify/program
the primitives.

It is possible to use a special, defined by us programming
language for primitives which, in a way, will make CNP self-
contained. We have decided against this approach, however, as
it will imply constant improvements, extensions, and
modifications to the language and the corresponding
environment, for which we must be responsible, together with
the corresponding documentation, installation files, etc.

Following the approach we have chosen, we must integrate
our CNP development environment with the external IDE
of a programming language. As already mentioned, our main
CNP development environment, LazarusCNP is integrated as a
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tool inside the Lazarus IDE. Therefore, a CNP developer can
avail of all the powerful features of Lazarus. Also, a developer
working in Lazarus, can in principle create a ‘regular’ Lazarus
project (e.g., in OO Pascal) using CNP only for subtasks
where CNP would be most effective. Naturally, this approach
also has drawbacks, the major one being the necessity to
obtain, download and learn the basics of Lazarus. This
disadvantage is not so severe as Lazarus is freely available and
well maintained; however it still exists. For example, we need
to have Lazarus installed in our teaching labs.

_.| & SpiderCNP | C:\Users\kostadin.kratchanoviDropbox\0 mine\00 New paper\

File Edit Objects Wiew Help
BE Y [EIRo o o0OAON,
sz 1 |=E=0@a

Graph View and Edit Text View l SpiderUnit ] Console Main

[SOLUTIONS=ALL]

Main MDA;

body

FirstMode:

Init, Call Graph, Complete, Print = FINISH

~ 8

end;

Sub Graph;
body

q0:

Add(q1) > q1
Add(gd’) > g4

ql:
Test(b), Add(q2) = q2
Test(a’), Add(q1’) = q1

q2:
Test(b). Add(g3) = g3
Test(a), Add(q2) = q2

;13:

Test(a), Add(gd) = g3

Test(b), Add(g3) = g3
> RETURN

;14:
Test(b), Add(gd ") = g4
Test(a), Add(g5’) = g5

g5:
|Test(a'). Add(a6") > ab
Line: 1 Col: 1

Figure 4 Textual view of Graph subnet

An alternative promising approach is to develop a ‘stand-
alone’ CNP environment which does not depend directly on
any specific external development environment. However, in
contrast to the approach with a specially design programming
languages for coding the primitives which was mentioned
above, a natural and highly appealing approach would be to
use primitives programmed in different programming
languages and eventually developed in different IDEs. This
idea is aligned with the modern-day idea of language
interoperability [20]-[24]. The idea could be implemented on
the base of any of the two major groups of managed languages
— the .NET SLI compliant languages and JVM compliant
languages [25],[ 26]. Creating such a light-weight and highly-
flexible CNP development environment is in our plans for the
near future. In particular, being able to write primitives in a
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language of the student’s choice is a highly desired feature of a
CNP environment used in teaching. The learners of CNP come
from different backgrounds, have different personal
preferences, and would like to be able to use the language they
feel most confident with. A main idea behind creating the
declarative-driven approach of CNP is that ‘programming’ can
be done by any user, including those with very limited or even
non-existing experience in programming.

Finally, we can develop the previous approach even further
by using a cloud CNP development environment the core
component of which is a cloud CNP compiler.

A short survey of cloud compilers and development
environments follows. The sections afterwards describe our
current working CNP cloud compiler called Bouquet.

D.Cloud IDEs and compilers

It is widely accepted that cloud computing is undoubtedly
one of the biggest buzzwords in the technology world today.
According to Fast Company [27], the cloud is a vast network
of low-cost, high availability computing resources. Almost
60% of companies are already in the cloud and an additional
20% are planning to do so within the next 12 months. Cloud
computing refers to application service provisioning where
typical client server software is run at a remote location. Such
services are given popular acronyms like 'SaaS' (software as a
service), 'PaaS' (platform as a service), 'laaS' (infrastructure as
a service), 'HaaS' (hardware as a service) and finally 'EaaS'
(everything as a service) [28].

Cloud computing has well-known advantages and
challenges which we are not going to address here in general.
Instead, we discuss below the advantages and limitations of
cloud IDE’s, simpler development tools, and compilers.

Software development, and in particular its most important
component — compiling - can also be shifted from being
performed on a user’s physical computer into being done in
the cloud using available remote software resources. The result
of this approach is the so called cloud development
environments (most developed ones are referred to as cloud
IDEs). Some  authors use the phrase online
environment/platform or online compiler — this is technically
correct but does not emphasize well enough the nature of a
cloud application — it is not simply contents available from the
internet but it is actually an integrated resource/service
available remotely, most often from a dynamic website. A
cloud development environment may include much more than
a single compiler — editors, libraries, online execution
facilities, user storage, etc.

For some reason lifting the code production into the cloud is
happening later than many other types of business and other
applications. Advancement in cloud compiling and cloud IDEs
is a comparatively recent development, an emerging
technology.

Some of the most interesting representatives of currently
available cloud development environments are [29]-[44].

They have different features. Some are simple and free;
many of the best ones are (as it should be expected) paid and
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highly professional. Some sites
support many (e.g., 60) languages,

others are highly specialized and focus
on one particular programming

Online CNP Compiler

For vowr ‘Bouguet' of codes

language or tool. Some allow for the

execution of the compiled object — Primisive: (SpiderUnitpas)

Contrel Kerwork (SpiderNee.oor)
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program on the cloud server or even
for the deployment of the compiled
embedded code into a particular
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developed code to be deployed into
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Jimenez,  founder of  [32],

summarizes: “The online IDE is one
of the final frontiers of apps ported to

the web. I would like to be able to
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develop from any computer or
operating system and have the same
experience without having to install
software or install anything.”

The following advantages of cloud

Compiluzicn Gnzsmaefnill

compilers may be identified (not all
sites possess all advantages).

It can be frustrating to have to
install volumes of software just to
write a little bit of code. Cloud IDEs
keep it simple by making all these
tools available in the cloud with the
click of a mouse. Some cloud IDEs
come equipped with almost every
tool, library, etc. that the code developer may ever need. With
an online IDE, one can get their projects up and running faster
than ever by skipping over tedious installations, and getting
right down to the programming of the project itself.

The local computer is not loaded with large-size software,
neither is computer time and other resources used for
compilation and other related tasks.

Cloud IDEs allow the code to be accessed and edited from
just about any computer worldwide, freeing the programmer
from the need to have constant access to a single computer
where all the tools and files are. Typically, cloud IDEs are
cross-browser and device-friendly. They have been tested
across all modern desktop and mobile web browsers like
Internet Explorer, Firefox, Chrome, and Safari. With support
for touchscreen interaction one could write code all from their
mobile or tablet device. It is possible to log into
one’s online IDE with a smartphone or tablet, edit the code,
test it and send it off to a client in a matter of minutes.

A developer is now able to program for a wide selection of
devices, without actually needing to go out and purchase them.
They can write for Mac, Windows, Linux or even an iPhone or
iPad without spending the money on buying one of each.

A cloud IDE can integrate features that can hardly be
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Figure S The Bouquet cloud CNP compiler

achieved by a compiler installed on a local computer.

The remote server can be more powerful (in terms of speed,
storage and memory) than a local computer. The compiler,
editor and other components may be most advanced and
possess most useful and increasing the developer’s
productivity features. E.g., the cloud compiler may include
advanced code optimizing features, the editors may support
features such as autocomplete, syntax checking, multiple
cursors, keyboard shortcuts, etc. Live editing might be
supported where you can see real-time updates as you tweak
your code. Advanced tracing may be included, even simulating
the state of data. Powerful latest popular and non-standard
libraries may be made available. The software components on
the cloud-based site will be kept up-to-date at any time.

You can have a user account at the cloud IDE — a central
depository and a virtual console. You can forget about
Dropbox, USB sticks, external drives — with a cloud IDE
central depository your code is always accessible online. You
can access files directly from your folders on the IDE or from
Dropbox, Google Drive, Amazon S3, etc. You can keep a
revision history. You do not have to compile into local native
images or re-download pre-compiled native images.

An especially important feature is the possibility to easily
share your code and collaborate. Some cloud IDEs enable
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developers around the world such as teammates or peers to
edit the same code and chat together in real time.

Some IDE’s allow the developer to integrate with many
other services that are important within the development life
cycle. Thus the user can work with the tools they know and
like, or even develop and integrate their own extensions.

Some sites offer for download local servers that can
automatically synch with the cloud workspace.

Of course, cloud IDE’s also have shortcuts and limitations —
some of them are inherent, other relate to the fact that the
technology is only emerging. One of the major issues is
security — both in relation to the user code, and in relation to
the integrity of the servers of the provider. Another issue is the
client-server communication, in particular during the editing.
Usage of graphical tools such as graphical editors or complex
graphical I/O in the developed programs might be a serious
challenge. Reaction to errors on the server and auto-safe
functionality are another issue to address.

E. Cloud IDE’s and learning systems

It is often claimed that online IDEs and compilers are a
perfect learning tool for students and other persons learning
programming with a particular programming language or tool.
Some of the systems mentioned in the previous subsection
have been actually created mainly as a learning tool.

A cloud IDE is easy to be used by students. They can create
their codes all from the comfort of their browsers. All the
heavy lifting has been done by the creators of the cloud IDE,
so students and learners can just focus on writing and learning
code. A cloud IDE is a natural sandbox for learning a
programming language. You can write code in the computer
lab and pick up where you left off at home. You can learn
programming by visualizing code execution, use advanced
editors, etc.

Many of the other assets which cloud IDEs demonstrate and
we discussed in the previous subsection, can be considered as
essential advantages from the viewpoint of learning systems.

It is also natural to integrate a cloud IDE/compiler within an
integrated learning system. In addition to the IDE, an
integrated learning environment may include reference guides,
online interactive tutorials, pdf and video tutorials, demos,
tests, problems, projects, other resources, etc.

Cloud IDE sites often include blogs and forums. You can
easily get help from the programming community as well as
from other students and learners.

In addition to teaching and learning, cloud IDEs may be
used in training courses and certification, recruitment,
programming contests, and similar activities.

IV. THE BOUQUET CNP CLOUD COMPILER

Following the modern trends in ‘lifting’ compilers into the
cloud described above, and first of all understanding the
substantial advantages of cloud IDEs, we have developed two
online CNP compilers. One of them is the subject of [45]. The
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second one, called Bouquet compiler, is introduced below. It
can be accessed at [46].

The general view of the cloud compiler is shown in Fig. 5.
The data that can be seen are from the NDA application
described earlier in Sec. I D (where SpiderCNP was used).

The webpage includes three input and one output forms. An
input area exists for each of the three files that specify a CNP
application: SpiderUnit.pas for the primitives, SpiderNet.txt
for the textual representation of the CN, and the console file
projectl.Ipr. These files were discussed in Sec. III B.

In order to compile a CNP application we must enter (e.g.,
write or copy) the corresponding files into the three input
windows. We can also use the Browse button under each form.
Three exemplary applications are prepared in advance and
their files can be loaded with the click of a single button — the
Animals classification, Map traversal, and the Technical
example. These are the major examples used for introducing
CNP in [5]-[7],[9],[10], as well as in teaching CNP at
university.

When the three input files of an application are ready, the
user can activate the Compile button. This triggers the
following sequence on actions. A project folder with a
partially random name is created on the virtual server. The
randomness of the folder name allows multiple independent
users to work simultaneously with the cloud CNP
environment. A new CNP project is created in that folder. The
input files from the forms are uploaded into the project folder.
Then compilation/building is started by executing the file
SpiderCompilerCloud.exe on the virtual server. This file is a
cloud version of SpiderCompiler.exe (see Fig. 3). The
generated name of the project folder is given as an argument to
SpiderCompilerCloud.exe.  In addition to the application
executable file, a second output file, CompResult.txt is
produced which contains details of the compilation and is most
useful in the case of errors. Finally, lazbuild.exe is run which
in absence of errors generates the CNP application executable
file projectl.exe and saves it in the application folder in the
cloud. The user can now push the Download projectl.exe
button and download the executable file of the CNP
application to their local computer. Execution of the
application file directly in the cloud is not offered due to the
security policy of the cloud services provider.

In case the CNP compiler or the Lazarus builder encounter
errors, corresponding messages will be displayed in the output
window. The text displayed is a filtered version of
CompResult.txt. After fixing the errors the user can initiate
compilation again.

Currently the Bouquet CNP environment is hosted using
Amazon Elastic Compute Cloud (Amazon EC2) web services
[47]. We found this advanced but still convenient and user-
friendly cloud services platform suitable and attractive.
However, this is a paid service and we will have to find an
alternative solution in the future.

The cloud CNP environment is installed on a remote virtual
server (rented from Amazon WS). Windows 2008 R2 server
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with 1IS7 is installed on the virtual server instance. The
application is coded in ASP.NET and C# using web forms
with code behind. Setting properly the server configuration
actually proved to be probably the most difficult part of
developing the CNP compiler as allowing an executable file
(the CNP cloud compiler) to run on the server was a hard job.

V. FUTURE DEVELOPMENT

As an emerging technology, today's online compilers are
certainly not without their limitations. Most online
compilers have yet to integrate reliable version control
capabilities which are necessary on production projects, as
well as to enhance their integrated auto-save functionality to
temporarily make up for lost ground, for example when the
internet connection is lost.

Bougquet is more than just a compiler, more precisely — it is
a simple development environment. It is, however, still not a
cloud IDE. It is missing many of the advanced features of
cloud IDEs discussed in Sec. III D and E. Development
continues.

The first most important feature that needs further research
and improvement would be the possibility to use the graphical
editor in the cloud version of the environment.

Another important task is to integrate the cloud environment
into an advanced learning system for studying and improving
skills in CNP. Such a system is currently under development.
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APH-IGP: Gestalt theory, Hybrid Design and
Self-Learning with Compass

R. Hussin and A. Mokhtar

Abstract - Through the hybrid design, a variety of
geometrics can be created and the process of designing Islamic
themed geometrics are made easy. The creativity of earlier
artists and sculptors in designing geometrics are extraordinary
provided with only a compass. Indeed, the designs of Islamic
themed geometrics are unique and have their own aesthetic
values. In order to further understand geometrics, self-learning
with the approach of hands-on would be appropriate. For this
study, Islamic themed geometrics designed and created,
concerning only four types are: i). The Square Repeat Unit and
Root Two V2 System of Proportion, and ii). The Hexagonal
Repeat Unit and Root Three V3 System of Proportion. The
aim of this research is to develop and evaluate a multimedia
courseware for APH-IGP, based on the Gestalt theory. The
methodology adopted in the development of this courseware
was based on the development life cycle method known as the
KH-IGP. This method encompassed five phases such as:
Analysis, Design, Development, Implementation and
Evaluation. This courseware consists of three modules. The
motif module enables students to differentiate various types of
geometric patterns; and the creativity module, enables students
to design 2D colours IGP. Design module on the other hand,
helps students acquire skills to identify harmony, balance, and
repetition of design that is created. The data was collected
using specific tasks, interview and observational checklist.
Evaluation of the APH-IPG multimedia courseware was
conducted based on the quasi-experimental method to test for
usability based on three constructs: effectiveness, learnability,
and flexibility towards the courseware. Contributions of the
research are: (i) ID model of the multimedia courseware,
APH-IGP based on the Gestalt theory; (ii) prototype APH-IGP
multimedia courseware; (iii) various research instruments, to
test usability of the APH-IGP, and (iv) usability findings of
the APH-IGP multimedia courseware.

Keywords - Islamic geometric patterns (IGP), Gestalt,
Hybrid Design, Compass.
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I. INTRODUCTION

At present, we can clearly see that the surge of arts and
design with the concept of Islamic categorization, was not
integrated, regarded or discussed as it once was. There is no
denial that the potential and the ability of arts and Islamic
designs as the means towards revolution would bring great
implications regarding the creativity of ideas and current
innovation, concerning; (art & design, engineering,
architecture, medical studies, astronomy, science, mathematics
and information technology) which has started to be approved
and applied. The art of Islamic engravings is indeed of high
value, either the arrangements or the composition, the
distribution of areas being inscribed in it including the
methods or techniques used and how the design is being made
and designed according to the precision of the artiste.

The creation of the sky, earth and the world as a whole or
the in-between is closely related to the greatness of His
creations which also has coincidentally been made the main
reference by most designers and Islamic artists once. ldeas
inspired from the Creator with the Quran as reference
alongside the very existence of the sun, moon and stars is a
clear example of the sole source of creating Islamic
geometrics. Designing Islamic motives which involve the
arabesque motif (flowers, leaves), the geometric motif and the
calligraphy motif has positioned Islamic designs at its best
worldwide. Moreover, the world of Islamic designs has also
gone through a different level where the achievement of
Islamic designs was at its highest not to mention worldwide
recognition as well. However, in Malaysia, Islamic designs is
still constant, neglected and of fear from disappearing with
time. Few realized that Islamic designs especially geometric
themed designs has started to be modified and redesigned by
artists and designers with a much more different kind of
approach. Still, few Islamic artists and designers in Malaysia
are sensitive enough, interested or enthusiastic enough to
study or to be conscientious enough to the exquisiteness of the
geometrics created previously. Geometric motives of different
engravings were done on a multiple surfaces such as of wood,
stone, carpet, ceramics, terracotta and metal such as gold
infinitely. Technologically, a diversity of new waves has been
created including the beginning of new dimensional symbols,
new typography, image and word realignments, 3-Dimensions,
illustrations, including motives and different types of
experimentation process that once needed skilled craftsmen,
though now designing conventionally was not needed and was
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not even continued by the new generations. The main
advantage of designing Islamic geometrics is that, at an earlier
time it was created with only a compass. “Referance [1]
shows, Muslim artists developed geometric patterns to a
degree of complexity and sophistication previously unknown.
These patterns exemplify the Islamic interest in repetition,
symmetry and continuous generation of design.

Il. ISLAMIC GEOMERIC ISLAM (IGP)

[2], geometry became highly important in the Islamic world
as its figures and constructions were permeated with symbolic,
cosmological and philosophical significance. Geometrical
designs based on a grid system and broken down into identical
units which are repeatead in regular sequence. Basically very
simple, constructed with only a compass and a rule and the
knowledge of certain procedures which produce triangles,
squares, hexagons, stars, etc [3], Geometric Patterns - “...the
structure of architectural design concepts and town planning
were the domains where his forte and enigma lay. This
involvemet developed alongside his understanding of the
essence, beauty, perfection and harmony found in the Islamic
arts and architecture, irrespective  of region or era to
reconstruct their elements.” [4], the principle of Islamic
geometric patterning as a system whereby geometrical grids
from the framework of identical units that are regularly
repeated.

Fig. 1.0 Islamic Geometric Patterns through Compass of both
Group X;and X,

0 af

Fig. 2.0 Islamic Geometric Patterns through Gestalt
(Similarity) of both Group X;and X,

1. OBJECTIVES

This study was performed in order to develop an interactive
multimedia courseware in self-learning hands-on process of
the Islamic Geometric Patterns. The courseware is known as
APH-IGP (Addie Prototyping Hybrid — Islamic Geometric
Patterns). This study will also assess the usage of the APH-
IGP interactive multimedia courseware amongst the students.
On the whole, this study comprises of two main purposes as of
below:

1 To develop an interactive multimedia courseware
(APH-IGP) in four types of Islamic geometric i).

The Square Repeat Unit and Root Two V2
System of Proportion ii). The Hexagonal Repeat

Unit and Root Three V3 System of Proportion,

ISBN: 978-1-61804-218-7

2 To assess the interactive multimedia courseware
(APH-IGP)  based on three  concepts:
effectiveness, learnability, and flexibility
towards the courseware.

IV. METHODOLOGY OF STUDY

This study identifies and analyses the complexity of
measuring as well as the usage and its relationship with
mathematics and architecture regarding the structure of
designing Islamic geometric designs through the assembling
of images and redesigning of Islamic geometric designs
available. This study analysis involves two hybrid designs
which is done conventionally (with a compass) and with the
use of APH-IGP. On the other hand, the gathering of
geometric designs on field is to assemble designs as much as
possible which can be seen in mosques in Malaysia, as a guide
or reference of existing geometrics available. A study on 34
mosques resulted in 36 different Islamic geometric designs
taken from researchers within twelve states in Malaysia. This
study involves the researcher and arts & design students
directly and through hands-on, in the computer laboratory
according to the graphic design subject. Two groups of
sample study which consists of group X; (19) and group X,
(21) of 40 students.

V. STUDY OUTCOMES

The outcome of this study being discussed will involve: the
development of the Islamic Geometric Patterns for self-

, learning effectiveness in order to answer inquiries regarding

this study as of below:

Qi What is the appropriate methodology in designing an
APH-IGP (Islamic Geometric Patterns) for the visual
arts & design?

Qii What is the process design, appropriate to design an
APH-IGP?

Qiii Were there any significant differences on the design
used digital (APH-1GP) methods compared to the use
of compass?

Qiv Were there any significant difference in the ability to

learn (based on specific tasks: create their own
patterns or re-create classic patterns) on (Square
Repeat Unit and Root Two V2, or Hexagonal Repeat
Unit and Root Three V3?

Qv Were there any significant difference in the flexibility
of APH-IGP (based on the establishment of creative
values, aesthetics, and innovation) compared to the
use of conventional method (compass)?

Qvi Will this APH-IGP be able to aid students in
performing their visual arts & design activities of
Islamic Geometric Patterns design considering the
efficiency?
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VI. FINDINGS

“In order to understand the mathematical basis of Islamic
pattern one must consider most carefully those primary moves
of geometry which are all too frequently passed over lightly,
or simply taken for granted.” [5].”

Problem Statement 1 (Ho1):
Were there any significant differences in the ability to learn
(based on three specific tasks of Islamic Geometric Patterns)
APH-IGP compared to the use of compass method?

Table 1: Data outcomes from 3 assignments types of IGP of
both study Group X;and X,

succeeds in increasing their skills in designing three
assignments types of Islamic Geometric Patterns.

Table 2: One-Sample statistics T-Test

Group N mean sp df t sig.
Research
Group (X)) 21 4.8571  0.1250
18 -0.622  0.542*
Group (X,) 19 49474 0.1202

*p>0.05

Table 3: Data outcomes from the (based on specific tasks
square repeat unit) APH-IGP compared to compass method
of both study Group X; and X,

Assign Tot Assign Tot
Sam ments al Sam ments al
pel 1. (10% 3. scor pel 1. (10% 3. scor
stud Squ each) Combin e stud Squ each) Combin e
y are 2. ation (30 y are 2. ation (30
grou Rpe Hexago Geometr %) grou Rpe Hexago Geometr %)
p at nal ic p at nal ic
Xy Unit Repeat Unit X2 Unit Repeat Unit
Unit Unit
Al 5 7 8 20 B1 8.5 5 8 21.
5
A2 75 8 75 23 B2 8 7 8 23
A3 5 8 7.5 20. B3 8 7.5 8 23.
5 5
A4 4 7 85 19. B4 8 7 8 23
5
A5 8.5 8 8 24. B5 8 7 8.5 23.
5 5
Ab 7 7 8 22 B6 85 8 8 24.
5
A7 7.5 8 8 23. B7 8 6 8 22
5
A8 6.5 7 7 20. B8 8 7 85 23.
5 5
A9 6.5 7 7.5 21 B9 5 7 8 20
Al10 8.5 8 8 24. B10 8 9 5 22
5
All 7 9 8 24 B11 85 7 8 23.
5
Al2 6 9 8 23 B12 8 8 8 24
Al13 5 8 8 21 B13 8 7 8 23
Al4 55 7 8 20. B14 8 75 8 23.
5 5
Al5 6.5 7 7 20. B15 8.5 7 8 23.
5 5
Al6 75 9 75 24 B16 8 8 85 24.
5
Al7 55 8 8.5 22 B17 8.5 7 8 23.
5
Al8 5 8 8 21 B18 5 7 5 17
Al19 4.5 8 8 20. B19 5 7 5 17
5
A20 5 8 8 21
A21 8 8 7 23
Average 21. 19.
8 97

Study outcomes in Table 1.0 shows the marks assignments
types of Islamic Geometric Patterns of both study Group X;
and X, . This case study data analysis shows that the self-
learning process which utilises the APH-IGP courseware has
suceeded in increasing the test marks of both group for IGP
tasks. From Table 1, the highest marks of group X; from
samples: A5 and A10 = 24.5, in comparison to the highest
marks of group X, from sample: B6 and B16 = 24.5. There
was a significant difference considering the ability to learn of
APH-IGP based on the three assignments types of IGP.
Results from the One-Sample T-Tests shows a significant
difference between group X; (mean; = 4.8571 * 0.1250) and
mean group X, (mean, = 4.9474 + 0.1202) from Table 2.
Mean X, exceeds mean X;. This shows that APH-IGP

ISBN: 978-1-61804-218-7

Total Ascen Total Asc
Sampe score ding Sampel score endi
| study Comp APH- (20%) Study Com APH- (20%)
group ass IGP group pass IGP
X1 Square X, Squar
repeat e
unit repeat
unit
Al 7 9 16 2.0 B1 7 8 15 1.0
A2 6.5 75 14 1.0 B2 7 8 15 10
A3 8.5 9 175 05 B3 7 75 145 15
A4 7.5 8 155 05 B4 7 8 15 10
A5 7 9 16 2.0 BS 8 8 16 00
A6 7 10 17 3.0 B6 75 7 145 05
A7 7.5 9 165 15 B7 8 85 165 05
A8 9 10 19 1.0 B8 75 75 15 00
A9 8 8 16 0.0 B9 6 9 16 30
Al0 8 8 16 00 BI10 7 9 16 20
All 75 8 155 05 Bl 7 7 14 00
Al12 8 8 16 00 BI12 8 8 16 00
A13 7 8.5 155 15  B13 7 8 15 10
Al4 7 75 145 05 Bl4 7 8 15 10
A15 7 8 15 10 BI5 7 8 15 10
Al6 7 8.5 155 15 Bl6 7 7 14 00
Al7 7 8.5 155 15  Bl7 7 7 14 00
Al8 6 7 13 10  BI8 7 7 14 00
A19 6 8 14 20 B9 8 9 17 10
A20 5 7 12 2.0
A21 6 7 13 1.0
From Table 3, the highest marks of group X; from samples:
A8 = 19.5, in comparison to the highest marks of group X,
from sample: B19 = 17.0 and Table 4 also showed the marks
mean highest for both group. Therefore, there was a

significant difference considering the ability to learn of APH-
IGP based on the assignments types of Square repeat unit
compared to Compass. Therefore, hypothesis Nol 1 (Ho1) was
not accepted.
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Table 4: A summary of variations in the mean marks of both
study Group X; and X,

Group N Marks of Mean Marks of Marks mean
Compass Mean APH- difference
IGP
Square repeat
unit
Group (X)) 21  2.2632 2.8421 0.5789
Group (X;) 19 2.2105 2.6316 0.4216

Problem Statement 2 (H2):
Were there any significant differences on the effectiveness of
(APH-IGP) based on Pre-Tests and Post-Tests before and after
systems are used by sample studies through Gestalt theory?

Table 5: Data outcomes from the Effectiveness Test (based on
specific tasks-creativity) APH-1GP compared of
both study Group X;and X,

Fig. 3.0 Islamic Geometric Patterns through Compass and
Gestalt

Asce Ascending
i %
SaeTp Marks  Marks mi}on o .33{335 Marks  Marks Table 7: Paired-Sample T-Test Results for (Ho2)
study Pre-Test Post- group Pre- Post-
I GO0 T o oy Group Mean+ SE.  tvalue p
Group X; Compass & 2.5263 + 1.714 0.104**
Al 9 10 10 Bl 8 8 0.0 Square Repeat Unit
A2 75 8 05 B2 8 8 0.0 0.1176
A3 9 9 0.0 B3 75 9 15 Group X, Compass & 2.3158 =
Ad 8 9 1.0 B4 8 9 1.0 Square Repeat Unit
A5 9 10 1.0 B5 8 9 1.0 0.1095
A6 10 10 0.0 B6 7 9 20 S.E = Std. Deviation, N =40, df = 18. ** p > 0.01
A7 9 10 1.0 B7 8.5 10 15
A8 10 10 0.0 B8 75 9 15 Results from the Open Paired-Sample T-Tests shows a
A9 8 9 1.0 B9 9 9 0.0 significant difference (t =-2.500 ; df 18 ; p < 0.01) between
Al0 8 9 10 B10 9 9 0.0 group X; (mean; = 2.7619 = 0.9524) and mean group X,
All 8 9 10 Bl 7 8 1.0 (mean, = 2.6316 £ 0.1137) from Table 6. Mean X, exceeds
Al2 8 9 10  BI12 8 9 1.0 mean X,. This shows that APH-IGP succeeds in increasing
Al3 8.5 10 15  BI3 8 9 1.0 their skills in designing an Islamic Geometric Patterns.
Al4 75 9 15 Bl4 8 9 1.0
Al5 8 9 10  BI5 8 10 2.0 This case study data analysis shows that the self-learning
Al6 8.5 10 15 B16 7 9 2.0 process which utilises the APH-IGP courseware has succeeded
Al7 8.5 9 05  B17 7 8 1.0 in increasing the marks of group X; (mean; = 2.5263 %
A18 7 9 20 B18 7 8 1.0 0.1176) and group X, (mean, = 2.3158 + 0.1095) students for
A19 8 9 1.0 B19 9 9 0.0 The Square Repeat Unit and RootTwo V2 System of
A20 7 9 2.0 Proportion geometric. The mean achievement of group X; in
A21 7 8 1.0 comparison to group X, as stated in Table 7. There was a
significant difference considering the effectiveness of (APH-
Table 6: Paired-Sample T-Test Results for (Ho2) IGP) based on the Pre-Tests and Post-Tests before and aftt_er
systems are used by the sample studies. Therefore, hypothesis
Group Mean + SE. tvalue 0 Nol 2 (H,2) was not accepted.
Group X; Tasks 1: 2.7619 = -2.5000 0.005**
Pre-Test 0.9524
Group X, Tasks 2: 2.6316 +
Pre-Test 01137

S.E = Std. Deviation, N = 40, df = 18. ** p < 0.01
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V. CONCLUSION

Research findings showed that there was a significant
difference in the achievement of students from both group. On
the whole, research findings also showed that the use of APH-
IGP multimedia courseware, was effective in the self-learning
process of the Islamic Geometric Patterns, as compared to the
use of compass method. Evaluation of the APH-IPG
multimedia courseware to test for usability based on three
constructs: effectiveness, learnability, and flexibility towards
the courseware.

0] There was a significant difference between group
X3 which uses the APH-IPG software compared
to group X, of constructive effectiveness by
means of Pre-Test and Post-Test conventionally.
There was a significant difference based on
constructive learnability by means of three
specific tasks.
There was a significant difference between the
utilisation of software APH-IPG based on
contructive flexibility by means of creativity,
compared to the compass method.

(i)

(iii)

The marvels of Islamic patterns the most recognizable
visual expression of Islamic art and architecture? are not just
beautiful accident. Traditional Islamic craftsmen weren't
mathematicians, their tools for making geometrical designs
were a compass and a ruler, often based on the repetition of a
single pattern. The intricacy and artistry of the patterns can
seem almost beyond the powers of human ingenuity [6].

Regarding to [7] “geometry is one of the gates that lead us
to the essence of the spirit that lies at the root of every form of
knowledge. Geometry a discipline to which the Islamic mind
applied itself with extraordinary pertinacity, expresses this
concept through the point, that simplest of all geometrical
entities.
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Sample and Summary of Audit Data of
Mathematics Teacher Training in Russia

E.l. Smirnov, V.V. Afanasev

Abstract—In this paper we have analyzed the methodology,
results and recommendations of mathematics teacher training in
Russia. This activity was started from international project of ten
countries in 2007-2011 under managing of Exeter University and
professor David Burghes as the leader of Project.

Keywords—Teacher training, mathematical audit, good practice,
international cooperation, primary and secondary schools.

I. INTRODUCTION

USSIA is a large country and our efforts in educational

area should be directed to looking and understanding of
good practice in the training of (primary and secondary)
teachers of mathematics using international cooperation and a
longitudinal study to provide recommendations for effective
training. The main aims were to have a sample of new
qualified teachers (trainees) taken from different regions and
Pedagogical Universities with different educational programs.
The information sought from the trainees includes (* means
computer-based): (a) mathematical audit* at the start of the
last year of the training course; (b) personal details* including
attitudes towards mathematics and teaching;(c) questionnaire*
on all aspects of their training, including school-based
work;(d) progress report on training, including interviews with
a subsample of trainees, teacher trainers and school mentors.
The following Table 1 shows the percentage of trainees (NQT)
from three Russian regions (Yaroslavl, Vologda, Perm), which
actually go into teaching directly after training and also
information about where and what type of schools or job in
education area they choose. All information has been
concerned with 2010-2011.

The best results of Primary trainees (82,5% in education
area) have been explained by these professional activity as
part time ‘s good practice in kinder gardens or primary schools
during training period at University. We also remark that a half
of Primary graduates come to University after Pedagogical
College. However Secondary trainees have higher level of
scientific thinking (5% continue education) and managing
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skills (30% from “Teachers area “opposite to 17% of primary
graduates). If we look on percentage of trainees who are
teaching directly (TD) so 33% of secondary trainees opposite
to 63,5% of primary one. It is tradition in Russia educational
system to appoint the school mentors for every trainees TD,
which help to defining the area of NQT’s methodical activity
and diagnostic of initial teaching experience: skills, evaluation,
problems and so on. Moreover some of TD teachers become
qualified teachers (nominated on first or second category)
during their first year of teaching. All trainees was involved in
International Project on Comparative study of Mathematics
Teacher Training under managing of Exeter University
(ICSMTT) [1]. The aim of this study, funded by CfBT-
Education Trust, was to seek an understanding of good
practice in the training of (primary and secondary) teachers of
mathematics. It is based on evidence from a variety of
mathematically high performing countries around the world,
and uses a longitudinal study to provide recommendations for
effective training. The main problem of this paper is to define
and discuss the comparative data of mathematical audit in
Russia as well as recommendations for the support of Newly
Qualified Teachers (NQTS) in their first year of teaching.

I[I. METHODOLIDY AND RESULTS

Since 2011 the introduction of Standards of the general
education of the second generation and the National State
Educational Standards (NSES) of higher education of the third
generation defines innovative activity of the teacher as a
decisive factor in the improvement of quality and results of
training, personal development of participants’ educational
process.

Features of vocational training of the mathematics teacher
in Russia

Design of innovative technologies of training (especially,
to science disciplines and mathematics) in professional activity
of the teacher unites itself the following components:
theoretical (experience acquisition), procedural and activity
(acquisition and experience transformation) and personal
(development of personal characteristics and intellectual
qualities), which are developing in a context of professional
and pedagogical activity [2].
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Table 1
Yaroslavl Vologda Perm
Number | Teachers Details Number | Teachers Details Number | Teachers Details
of NQT area of NQT area of NQT area
Secondary 3 (PG) - 3(PG)
> 111 49 28 5 (ME) 32 17 9(ME) 30 18 5(ME)
56,7% 57,1% | 20 (TD) 53,1% 8(TD) 60% 10(TD)
Primary 1(PG) - -
> 63 20 18 1(ME) 32 23 6(ME) 11 11 4(ME)
82,5% 90% 16 (TD) 71,8% 17(TD) 100% 7(TD)

Notes: PG — Post Graduate Students; ME — Manager of Education; TD — Teaching directly

Moreover, the Standards of the general education (second
generation) define universal character, a common cultural and
fundamental orientation of the general education, focus on
mastering by knowledge of essence and features of objects and
the reality phenomena (natural, technical and so forth),
understanding of cause and effect, functional and other
communications and interdependence of the subjects, the
generalized ways of activity. Achievement of these purposes is
impossible without deep mastering of disciplines of
mathematics and science profile.

What basic educational and professional values are
determined by the professional standard of pedagogical
activity of V. Shadrikov [2], National Standard and innovative
ideas of the founding concept of this research [3]?

* Priority in educational process to development and self-
development of the pupil’s identity , his personal qualities and
features (motivational, cognitive, communicative,
metacognitive, creative, emotional and strong-willed) against
the expansion of subject activity by personal experience ;

» Mastering by receptions of scientific thinking, science
and education integration, enrichment of the content of
mathematical activity by modern achievements of science
(mathematics, physics, biology, etc.) in the interaction with
educational tasks;

* Variability of education as a structure-forming paradigm
and  widespread introduction of information and
communication technologies as the necessary attribute of
educational process (distance learning, elements of computer
algebra and dynamic geometry, e-learning, small means of
informatization, etc.) against updating of personal meanings
and experience;

« The competence-based and practice-focused approaches,
support of self-updating and self-realization of the personality,
the problem solving of formation and development of pupil’s
universal educational actions;

e Updating and development of professional motivation,
individual style and diagnostic activity in innovative activity of
the teacher;

« Formation and development of cognitive independence
of the pupil on the basis of didactic dialogue design,
intersubject integration, variability of tasks and situations,
generalized ways of receptions and actions.
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Different opportunities of continuous professional
development

Vocational training of mathematics teacher in Russia opens
essential opportunities for personal and professional growth of
the personality. Teacher training in Russia historically has
different opportunities for serving teachers up to CPD. The
following drawing gives the range of possible opportunities
that are usually available for teachers in Russia. Ministry of
Education and Local (Region) Administration pay for CPD
work. According to National Law the teacher should be CPD
in different ways: in-service once for 5 years; participating in
School Professional Society; getting of 1, 2, H — Professional
Categories; applying to Research Grants; Competitions (Local
or National); Didactical Seminars at University or Local
Education Centre; participating in Conference (National or
International) and publication of articles; participating in
Research Projects (National or International) and so on. In
common CPD work takes approximately 20 days per year.
Every school in Russia has School Professional Society (SPS),
which collects for didactical and research activity all serving
teachers at school. The Council of SPS consists of teachers of
high qualification, school administration, heads of problem
groups and methodical groups. The main tasks: diagnostic
work concerning methodical resources at school; developing
of new educational technologies; creating and managing of
creative groups of teachers (including the special activity of
school mentors with young teachers); defining the forms,
methods and contents of CPD of teachers; planning, managing,
regulation of professional activity of teachers ( lesson study,
methods of teaching, evaluation, clubs, competitions,
Meetings, Scientific seminars and Conferences and so on),
analysis and assessment of results; learning and adapting of
New National Standards and Curriculum; 6 stages of good
practice: learning and evaluation of educational practice |,
analysis and generalization, improving and dissimilation of
good practice, support of teacher’s individual style of
development; diagnostic and statistic of educational process
and pupil’s attainments. Results of School-Based professional
development of teachers (in common): High PC — 15-50%, 1
PC -- 25-40%,2 PC -- 20-30%, NO - 0-25%.
University Centre of Education organizes the in-service for
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regional teachers. The same activity is typical for Local
Education Authority, but teachers have a choice of Institutes.
Local Centre of Educational Quality and Assessment manage
the process of getting of teachers professional categories
(1,2,H), quality of pupil’s attainments, made of monitoring,
statistic and diagnostic of educational process in primary and
secondary schools. Institute of Education Development
organizes  Seminars,  Conferences, Open  Lessons,
Competitions, Local Grants for good practice for regional
teachers. Ministry of Education defines Competitions,
Research grants for teachers and schools, the nomination
Teacher of a Year, manages passing for International and
National Projects and Assessment companies. Generally
speaking teachers have some small addition to salary for
receiving professional category (from 10% to 25%) or Master
degree; opportunity to prepare and realize the Open Lesson;
improving in educational practice of school new forms |,
methods and technologies; involving of teachers in creative,
managing work on Curriculum, diagnostics, analysis of
educational process in problem groups.

The essence of diagnostic procedures are the
Questionnaires from Exeter University (created by Prof. D.
Burghes [4]) and distributed on testing of Primary and
Secondary NQT teachers. For Primary we have Part A: 40
marks on relatively straightforward skills and knowledge
questions and Part B: 20 marks on mathematical concepts and
understanding; for Secondary: Part A: This is identical to Part
B on the primary audit; Part B: 20 marks on more advanced
mathematical topics. This is illustrated below for both
Primary and Secondary samples in the following three bar
charts.

Testing Results

For Primary Mathematics Audit NQT teachers have 60
minutes to complete this test. Some Part A questions show the
good skills of Russian trainees (data in percentage):

A6: What is the value of 2° ?

China - 90.0; Czech Rep -50.0; England- 50.0; Finland-
84.7; Hungary - 93.8; Ireland - 68.2; Japan - 92.0; Russia -
92.5.

A8: What is the lowest common multiple of 40 and 140 ?

China - 83.8; Czech Rep -51.1; England - 20.0; Finland-
1.5; Hungary - 58.3; Ireland - 36.4; Japan - 90.7; Russia -
77.4.

All: Simplify as far as possible 8x + 3y — x + 3y

China - 97.5; Czech Rep - 55.4; England - 70.0; Finland-
80.2; Hungary - 97.9; Ireland - 81.8; Japan - 100; Russia -
96.2.

It is very important for Russia to explain low results of
responses on questions (problem’s questions): Alb, Ald, A5b,
A7, Al6b and A20c (data is lower than 40%). Here is the
content of these questions:

Al: Look at the ten numbers below. Tick the boxes under
all the numbers in the list which are: (listing of 10 numbers)

b: rational numbers
d: integers

A5Db: Look at the number lines below. Work out what

inequality is presented on each number line.
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b:

5 10 15

AT: Complete the table below, showing the equivalent
values for each number. To fill in the fractions, put the
numerator in the top box and the denominator in the botton
box. You should leave all fraction answer in their simplest
form.

Fraction

Decimal

Percentage

44

Al6b: Study the fix triangles in the diagram below. How
were the transformations listed beside the graph carried out?
Tick the relevant transformation from each list.

b) D is obtained from B by: reflection, rotation, translation

A20c: The probabilities of several events are marked on
the probability scale below.

A BC D E F G
+ A + ' il
0 0.5 1

Which letter on the scale corresponds to the probability of
each of these events?
b) A card picked at random from a normal pack shows
a black diamond.

Analysis of real situation with Primary student’s skills
(tutor’s interview, exams, applications and correlation) has
defined the problem points: real numbers should be learned
more deeply with different kinds of representations (R.
Dedekind, G. Kantor, K. Weierstrass) and using the practical
skills; our students have very small ability to solve problems in
nonstandard situation (relative reflection of invisible points,
limiting theorems of probability and so on).

Problem questions for Part B: B5, B8, B9, B10, B11
and B13a (data is lower than 40%). It is interesting to remark
that we have the repeating and expansion of area’s difficulties:
modeling of real process, operation with integers, nonstandard
situations. On the other hand the volume of unstable zone
40%-75% of question responses for Primary: Part A
(understanding) — 15%; Part B (calculating and algorithms) —
45%. It means that the quality of mathematical skills and
competence of future teacher will be higher if special attention
paid to algorithms and calculating procedures in teaching
mathematics. Here are the problem questions:

B5: The graph of y=f(x) is shown below. The graph is
translated to give the graph below. Which of these expressions
is the equation of the new graph?

A: f(x)-1 B: f(-x) C: f(x)+2 D: f(x-2)
F: f(x+2)-1

B8: An arithmetic series has 20 terms. The first term is 2
and the last term is 44. Calculate the sum of the series.

E: -f(x)
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B9: How many solutions does the equation below have in
the interval 0< 6<360°?

B10: Which of the statements below is true for all values of
X?

A:e’<o B:e*>1C:e"<eg

B11: Simplify logs(3*)

D:e¥*<-1 E:e™>o0

Responses on Primary (Part B) and Secondary (Part
A) common questions may be classified as the basic part of
mathematical culture of teacher: we see that unstable zone
40%-75% for Secondary is 20%, which opposite to 45% for
Primary. Moreover there are no problem questions (lower than
40%) for Secondary: it seems that data are under the strong
influence of fundamental knowledge and best scientific
thinking of trainees for Secondary. So we should look at 4th
question responses from unstable zone for Secondary: A6, A9,
All and Al4. Some difficulties concerned with such
questions, we relate to insufficiency of creativity and modeling
skills of trainees.

Secondary audit data

For Secondary we have Part A: This is identical to Part B
on the Primary audit and Part B: 20 marks on more advanced
mathematical topics. The overall data for the participating
countries shows that: China, Japan, Russia and Singapore
outperform other three countries; there is little difference
between the performance of the Czech Republic, England and
Hungary; England has the highest standard deviation of all the
participating countries, showing that we have great variation in
our sample; perhaps as expected, China has the smallest
variation.

On Part B, the more advanced mathematical questions,
there are more significant differences with China, Japan,
Russia and Singapore all performing far stronger than
England, the Czech Republic and Hungary. It is important to
note this characteristic and we have summarized below the
responses to some of these questions that indicate the
weakness of the England sample. Question responses of
Russian students for Secondary (Part B), mostly characterizing
vocational habits, have shown high level of mathematical
training and professional skills. However question responses
B7a, B7b and B8 are drawn up in unstable zone. We think this
situation show some problems of links actualization between
school and high mathematics in teaching process. The concept
of “limit” is not studied in secondary school (infinite

geometric series is limiting process), but pupils know the
concept of “geometric progression” and sometimes - the
formula of “sum of this series”. This moment will become half
forgotten if during of studying the concept “limit of function”
in high school we do not fix links with concepts of “geometric
and arithmetic progression” on high level and details of
generalization. Another reason of problem is presence of the
“invisible subjects” as “...” in signs of geometric and
arithmetic progression:

5+25+... +... or 2+ ... +44+..,

It requires the development of theoretical thinking of
students and efforts in this direction should be defined and
concreted.

I1l. INTERPRETATION OF DATA

In Russia mathematical training of Primary and
Secondary teachers strongly differs [5]. National standard of
Primary mathematics does not include high sections of
mathematics usual for Secondary, concerned with high levels
of abstraction (functions of several variations, differential
equations, functional analysis, theory of complex functions).
On the other hand the level of scientific thinking of Primary
students really is much lower than Secondary one. These two
factors most influence difference of mathematical cultures of
Primary and Secondary trainees. In 2009 Russia has
introduced new National standard of Primary education based
on competence approach. National standard is based on three
blocks of requirements: to contents of educational program, to
conditions of applying (resources, techniques, finances, etc), to
competences of pupils. The main directions of mathematical
education: personal development (logical, geometrical and
symbolical thinking, proving skills, information search),
methodology (universal actions of learning, modeling and
analysis of real situation, planning, assessment), mathematical
habits (numbers, operations, geometrical figures, data analysis)
[6]. There should be difference between means of Primary and
Secondary mathematical cultures.

The comparison with other countries is best illustrated
through the means of Primary (Part B) and Secondary (Part
A):

Table 2
Secondary Audit Primary Audit Means Difference
Means (Part A) Means (Part B)
China 16,6 13,0 148 * 36 *
The Czech Republic | 14,9 7,7 11,3 7,2
England 14,1 6,8 10,45 7,3
Hungary 14,8 8,4 11,6 6,4
Japan 16,3 159 = 16,1 * 04 *
Russia 173 * 11,2 1425 * 6,1

ISBN: 978-1-61804-218-7



Proceedings of the 2014 International Conference on Educational Technologies and Education

At first sight, the data of Russian Secondary Audit is the
best, but for Russian Primary Audit it is not so good (one of
the first three positions). As we mark some problems in
Russia for Primary trainees concerned with special attention
which should paid to algorithms and calculating procedures,
modeling of real process, operation with integers, nonstandard
situations in teaching mathematics [7]. We think that data of
China and Japan in these Parts does not look typical for
teacher training and can be explained by very special
conditions, concern with traditions in these countries.

IV. ISSUES AND REFLECTION

Russia signed the Bologna Declaration in 2003, and until
2010 it should have become part of the European educational
area. In short, we must move towards a multilevel system of
education (Bachelor and Master degrees) that includes teacher
training. It is a problem for Russia. Most teachers of Primary
and Secondary schools are prepared in Pedagogical
Universities and Institutes (more than 80%). As we saw on
table 1 about 60% of Secondary NQT’s and 80% Primary
NQT’s go into teaching directly after training. It is true that
only 5-10% of classical Universities trainees become teachers.
New approach will lead to late motivation on teacher
profession (after Bachelor degree) and shorter period of
vocational education (one year). Some problems of such
approach can be compensated by much longer period of
trainees under supervision of qualified mentors. However
historical analysis states hypotheses about weak creativity of
such NQT’s. It will be very interesting to compare these
positions looking on Russian and European teachers because it
seems that European teachers are prepared using such
approach. Now our Ministry of Education does not have
detailed program to modernization of teacher training, but
Pedagogical Universities try to hold the most positive tradition
of Russian teacher training.

However the testing inside ICSMTT shows that there are
positive and negative points in our educational system of
teacher training.

There are the positive positions:

= Our strong conviction which is supported by Russian
responses on TAQ that NQT’s should have the first priority as
“to manage mathematical knowledge” in teaching process. It is
confirmed by the best results of Russian Secondary
Mathematics Audits;

= School administration tries to create for trainees
conditions forming the individual style of teaching and wide
opportunities for career advancement. We systematically
remark sustainable percentage of teachers who try to be Ph.D.
and make scientific research;

= [t is tradition in Russia educational system to appoint the
school mentors for every trainee TD, which help to define the
area of NQT’s methodical activity and diagnostic of initial
teaching experience: skills, evaluation, problems and so on.
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Moreover some of TD teachers become qualified teachers
(nominated on first or second category) during their first year
of teaching. All trainees very positively evaluate the role of
school mentors in their adaptation and career advancement;

= The best results of Primary trainees (82,5% are involved
in education area) have been explained by this professional
activity as part time‘s good practice in kinder gardens or
primary schools during training period at University. Also we
remark that a half of Primary graduates come to University
after Pedagogical College.

There are some problems concerned with teacher training
in Russia which appeared in analytical way from trainees’
responses:

= It is true that at this moment we have strange situation
when future teachers can enter the University without suitable
motivation, mathematical abilities and special thinking. We
think this situation will arise problems of links actualization
between school and high mathematics in teaching process;

* Analysis of real situation with Primary student’s skills
(tutor’s interview, exams, applications and correlation) has
defined the problem points: real numbers should be learned
more deeply with different kinds of representations (R.
Dedekind, G. Kantor, K. Weierstrass) and using the practical
skills; our students have very small ability to solve problems in
nonstandard situation (relative reflection of invisible points,
limiting theorems of probability and so on);

= It seems that the quality of mathematical skills and
competence of future Primary teacher will be higher if special
attention is paid to algorithms and calculating procedures in
teaching mathematics. So it is very important for NQTSs to
observe some lessons of other successful trainees;

= Trainees do not feel confident in “Probability” — 32,0%
and “Statistics” — 30,8% because stochastic line in school
mathematics was involved only some years ago in Russia and
learning of stochastic require from pupils a good potential
skills in modeling of real process which has always been a
problem for Russia;

= Student’s responses show that special activity in teaching
mathematics really must be created using some integrative
courses and constructs, research activity in vocation area
following to student’s interests and experience. Trainee
teachers lack the desire to use new methodologies and new
mathematical knowledge to strengthen the efforts of their
teaching. Knowledge and methodological skills are formal and
have little application in real life;

V. CONCLUSION

In Russia mathematical training of Primary and Secondary
teachers strongly differs. National standard of Primary
mathematics does not include high sections of mathematics
usual for Secondary, concerned with high levels of abstraction
(functions of several variations, differential equations,
functional analysis, theory of complex functions). There are
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some breaks between fundamental training and vocational
study, especially when mastering methods of teaching
mathematics and elementary mathematics. On the other hand
the level of scientific thinking of Primary students is really
much lower than Secondary one. These two factors mostly
influence difference of mathematical cultures of Primary and
Secondary trainees. In 2009 Russia has introduced new
National standard of Primary education based on competence
approach. National standard is based on three blocks of
requirements: to contents of educational program, to
conditions of applying (resources, techniques, finances,..), to
competences of pupils. The main directions of mathematical
education: personal development (logical, geometrical and
symbolical thinking, proving skills, information search),
methodology (universal actions of learning, modeling and
analysis of real situation, planning, assessment), mathematical
habits (numbers, operations, geometrical figures, data
analysis). There should be difference between means of
Primary and Secondary mathematical cultures.
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Significance of software models in estimation of
state of nutrition in pre-school children

Momc¢ilo Pelemis, Dragan Martinovi¢, Vladan Pelemis, NebojSa Mitrovi¢ and Danimir Mandic

Abstract—The aim of the research was to analyse the state of
nutrition in pre-school children. The sample enrolled 325 children,
among which 196 boys and 129 girls. Height and weight were
measured during May 2013. The data were analysed by descriptive
statistics methods and multivariate (MANOVA) variance analyses for
p < 0.05. It was established that boys and girls of pre-school age
significantly differ in statistical terms as far as nutrition state is
concerned. Univaried (ANOVA) variance analyses pointed to
differences also in following variables Body Mass, Ideal Body Mass
and Body Mass Index in favor of girls and Relative Body Mass in
favor of boys. The percentage of undernourished children was
extremely high (31.76%), at the same time there were 13.54% of
overweight children. 54.70% of children were found to be of normal
nutritional status.

Key words—Detection, differences, nutrition, pre-school age.

I. INTRODUCTION

y information software development it has become fairly

easy and quick to obtain information on level of nutrition,

basal metabolism, heart rate and calorie consumption.
Information  technologies (IT) or Information and
Communication Technologies (ICT) play an important role in
many areas of present-day society. Those particular
technologies contribute to development and circulation of
business related information, education, knowledge,
experience and ideas all around the world [1], [2]. Therefore,
the software applications have found their place in detection of
nutrition status of children, youngsters and adults. Primarily
the fitness calculators or bioelectrical impedance which
contain calculation software within their programs [3].
Information technologies offer a number of innovative and
exciting possibilities for engaging the children and changing
the physical activities that can help in obesity prevention and
maintenance of weight loss [4]. Obesity is a chronic disease
revealed through over accumulation of fat tissue in body and
weight gain [5]. Whether a person is obese or not can be
established without delay by measuring their actual weight and
height and entering details into computer program. Obesity
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has been on a rise in past 20 years and with the present rise
rate it is reaching a global epidemic scale. It has been verified
that inactivity can negatively reflect the BMI of pre-school
children [6]. According to information provided by World
Health Organisation more than one billion of world population
suffers from overweight and three million people are obese
[7]. Obesity is commonly described as over-accumulation of
fat tissue in a body, clinically expressed by Body Mass Index —
BMI, but, there are other methods in use [8]. Body Mass Index
(BMI) is a number calculated from a child's weight and height
[9]. BMI is a reliable indicator of body fatness for most
children and teens. BMI does not measure body fat directly,
but research has shown that BMI correlates to direct measures
of body fat, such as underwater weighing and dual energy x-
ray absorptiometry (DXA) [10]. BMI can be considered an
alternative for direct measures of body fat. Additionally, BMI
is an inexpensive and easy-to-perform method of screening for
weight categories that may lead to health problems. For
children and teens, BMI is age- and sex-specific and is often
referred to as BMlI-for-age. After BMI is calculated for
children and teens, the BMI number is plotted on the CDC
BMI-for-age growth charts (for either girls or boys) to obtain a
percentile ranking. Percentiles are the most commonly used
indicator to assess the size and growth patterns of individual
children in the United States [11]. The percentile indicates the
relative position of the child's BMI number among children of
the same sex and age. The growth charts show the weight
status categories used with children and teens (underweight,
healthy weight, overweight, and obese) [12].

BMlI-for-age weight status categories and the corresponding
percentiles are shown in the following table.

Weight Status

Category Percentile Range

Underweight Less than the 5th percentile

5th percentile to less than the

Healthy weight 85th percentile
. 85th to less than the 95th
Overweight percentile
Obese Equal to or greater_than the 95th
percentile

BMI is used as a screening tool to identify possible
weight problems for children. CDC and the American
Academy of Pediatrics (AAP) recommend the use of BMI to
screen for overweight and obesity in children beginning at 2
years old. For children, BMI is used to screen for obesity,
overweight, healthy weight, or underweight [13]. However,
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BMI is not a diagnostic tool. For example, a child may have a
high BMI for age and sex, but to determine if excess fat is a
problem, a health care provider would need to perform further
assessments. These assessments might include skinfold
thickness measurements, evaluations of diet, physical activity,
family history, and other appropriate health screenings.
Although the BMI number is calculated the same way for
children and adults, the criteria used to interpret the meaning
of the BMI number for children and teens are different from
those used for adults. For children and teens, BMI age- and
sex-specific percentiles are used for two reasons:

. The amount of body fat changes with age.

The amount of body fat differs between girls and
boys.

The CDC BMI-for-age growth charts take into account
these differences and allow translation of a BMI number into a
percentile for a child's sex and age. For adults, on the other
hand, BMI is interpreted through categories that do not take
into account sex or age. See the following graphic for an
example for a 10-year-old boy and a 15-year-old boy who both
have a BMI-for-age of 23. (Note that two children of different
ages are plotted on the same growth chart to illustrate a point.
Normally the measurement for only one child is plotted on a
growth chart).

"|Body mass index-for-age percentiles:
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Body mass index-for-age percentiles: Girls, 2 to 20 years
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The most significant factors for setting off of obesity are
believed to be genetic and metabolic factors; unhealthy living
accompanied by diet inapt to body needs (food high in energy
value, disproportionate servings, emotional eating). The
children of pre-school age suffer more often from overweight
and obesity than undernourishment [14]. There should also be
mentioned socio-cultural, psychological and neuroendocrine
factors (high level of cortisone, lower levels of thyroid gland
hormones, polycystic ovaries, growth hormone deficiency and
others). The main risk factors for obesity are: genetics 5-70% ;
intake of excessive calories and/or ill-assorted food (basic
carbohydrates combined with concentrated fats or protein);
insufficient physical activity (70%); social factors — flour,
sugar and fats are cheaper food products than fruit and
vegetables that are much more expensive (contain less
calories and are not as filling); cultural factors — cult of fat
foods; other factors — individual sensitivity, some medications,
pregnancy, pre-school age, adolescence [15]. By employing
computer applications it become possible to establish the
correlation between the overall quantities of energy produced
by food intake, fat, carbohydrates, proteins and the percentage
of bodily fat in children. The relation between fats intake and
bodily fat can be developed with time and is not be evident in
children. The energy consumption and specific levels of
physical activity mayhave greater influence to body
composition in early childhood [16]. Among children who
were obese at the age of 7 (ITM>95. percentile) 43% of girls
and 63% of boys remain obese at the age of thirty [17]. In
Serbia 54% of population are overweight with highest
prevalence in Vojvodina where 34.5% are overweight and
23% obese [18]. In view of higher frequency of obese
children, the aim of this paper was to establish the nourishment



Proceedings of the 2014 International Conference on Educational Technologies and Education

state of pre-school children in Belgrade, and also to determine
the quantitative analyses of differences between boys and girls
of pre-school age by application of software models.

Il. RESEARCH DESIG

The sample was selected from pre-school children
population of both genders from Belgrade municipality. The
children, aged 5 to 6, were attending preschool The 11" of
April in Novi Beograd and were from different social
backgrounds. The sample consisted of 325 children, among
which 196 boys (97 of 5-year-olds and 66 6-year-olds) and
129 girls (99 of 5-year-olds and 63 6-year-olds). Estimate of
anthropometrical dimensions included measuring of:

1) Body height and

2) Body weight with standard instrument
adhering to IBP for every measure,
based on those two dimensions
calculations were made for

3) Ideal Body Mass (kg)

4) Relative Body Mass (%) and

5) Body Mass Index (kg/m?) by following

formulas:
BH-150 4-120
ITM (De mole) for girls = BH—100 - TR kg
BH-150 A-20
ITM (De mole) for bozs = BH - 100 T kg
REAL BW
W=———=100=0
IBW
BW
BMI= ﬁ
BH (m?)
For classification of nourishment level Harison’s

classification cited by [19] for BMI and RBW was used.

The descriptive statistics of body composition variables
have been calculated for the arithmetic mean (M) and standard
deviation (S), while the application of the multivariate
(MANOVA) and univariate (ANOVA) analysis provided the
statistically significant differences between respondent groups
formed on the basis of sexually dimorphic differences.

Analyses of descriptive statistics (table 1) pointed to
homogeny of male and female sub-sample subjects only for the
skeleton length variable, Body Height, while increased
differences have been noticed in other variables. Such results
are consequence of disproportional development of children,
the fact that body weight is influenced by not only genetics but
furthermore by socio-economical factors, way of living and
level of physical activity.

Comparing the two sub-samples the average normal level
of nutrition is evident, as concluded based on BMI, while

INTERPRETING THE RESULTS
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based on RTM the normal level of nutrition can be assumed in
case of boys and underweight in case of girls. Such results
point to well balanced diet that corresponds to the needs of
pre-school children and a satisfactory degree of physical
activity of children of opposite sex. In the view of ITM values
it can be concluded that subjects from both sub-samples are
deficient in Ideal Body Mass, in average about 4 kilograms.

Based on multivariate variance analyses significant
differences in nutrition state of pre-school boys and girls were
established.

By individual analyses statistically significant differences
were verified for variables Body Weight, Ideal Body Weight
and Body Mass Index in favor of girls and Relative Body Mass
in favor of boys.

Table 1. DESCRIPTIVE STATISTICS AND DIFFERENCES

Boys (N=196) Girls (N=129)
Variable f p
M(AS)  SD(S) M(AS) sSD(S)
BH (mm) 1187,81 64,28 1183,77 66,23 0,30 0,58
BW (kg) 28,07 5,01 30,10 4,93 12,89 0,00
IBM(kg) 32,21 4,75 34,65 391 786 0,01
RBM (%) 94,61 19,77 87,75 16,14 10,80 0,00
BMI(kg/m?) 19,97 3,64 21,63 3,94 1503 0,00

F=24,501; P=0,000

Key: AS — arithmetic mean; S — standard deviation; f — unvaried f
test; p — level of statistical significance of f test; F — multivariate
Wilks’ F test; P - statistical significance of multivariate F test.

For the purpose of easier understanding of the results at
the index of nutrition the Body Mass Index was sorted by sex.
Three classifications were taken into consideration:

underweight, normal and overweight.

Table 2. THE DISTRIBUTION OF BODY MASS INDEX

BY SEX.

Body Mass Index Boys (N=196) Grls(N=129) Total
Percentile n % n % n %

2
<30 (<18,5 kg/m’) 75 3827 28 2171 103 3176
Underweight
30-85 (18,5-24,9 99 5051 79 6124 178 5470
kg/m?) Normal

2
>85(>25 kg/m’) 22 1122 22 1705 44 1354
Overweight
Total 196 100 129 100 325 100

The results presented in table 2 point out to a high
percentage of children with low body mass, undernourished
(38.27% of boys and 21.71% of girls which makes total of 103
children). Normal body mass values were found in 178
subjects (99 boys and 79 girls), and overweight were 22 boys
and 44 girls, a total of 13.54%. The high percentage of
undernourished children should raise certain concern.
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IV. CONCLUSIONS

The diversity of nutrition status of preschool children was
explored on a sample of 325 subjects. The research pointed
out to a remarkably high percentage of undernourished
children within sample group (31.76%), while the percentage
of overweight children is 13.54%. Normal nutrition level was
found in 54.07% of sample. It is obvious that general
overweight prevalence of 13.54% is still fairly low compared
to countries of Western Europe and USA [20]. As far as
Eastern Europe is concerned contrasting results were noted in
Georgia [21]. General prevalence of undernourishment
amongst the subjects is 31.76%. In an attempt to compare
those findings with the results of other similar studies we
found quite vague details. Our findings exceed by almost
double the data provided by [22], who claimed that in one
region of Serbia (Sumadija) 17.7% of children were
undernourished.

By applying adequate formulas to software of modern
apparatus quick and precise insight into the nourishment state
of children was made possible. That is the path for application
of information technologies in kinesiology (sport and physical
education). Today the best results of children’s body
composition assessment and physical development monitoring
are achieved by the new technology such as Bioelectrical
Impedance. [23]. The large number of factors that influence
obesity in children has been recognized and divided into
several groups: feeding habits, physical (in) activity (length of
physical activity during a day, type of activity, hours of sleep,
type and duration and others), factors related to parents
(obesity of mother or both parents, mother’s weight during the
pregnancy, mother’s smoking habits during the pregnancy,
education level of family, family size and others) as well as
factors related to the educational institutions [24].

The results of multivariate variance analyses indicated
significantly different levels of nourishment status of gender
dimorphic pre-school age sample subjects from Belgrade. Both
sub-samples were noted for aberration from ideal body mass,
in average about 4.1 kg (boys) and 4.5 kg (girls). Biological,
psychological and sociological (environment) factors are
important in development and state of nutrition of children.
This result corresponds with the findings of research
conducted by Western authors who have established that
information on bodily composition are used very often but
they also recognized existing gap in standards and an
extensive lack of understanding of problems related to Body
Mass Index [25]. Namely, it has been established that children
who train sport have increased levels of continuous and acute
energy loss of weight. The research results are in accordance
with the results of nourishment state, that is to say the
constitution affiliation, gained in AP Vodvodina (Republic of
Serbia) which is defined by the undernourishment state
followed by associated values which point to week physical
constitution [26].

The results of this study have pointed out the evident
underweight of pre-school children of both sexes. There is a
small number of overweight children but it can not be expected
that such trend will continue at later stages of their life.
Prevention of underweight should include increase of physical
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activity, reduction of energy intake, adjustment of factors
rooted in environment that influence body mass and also
parental education.

Considering that results of severe weight disorders
treatments, especially overweight and underweight, are by and
large unsatisfactory, most authors agree that prevention should
take lead [27], [28]. We would like to add that early detection,
monitoring and supporting, not only the children, but a family
as a whole, to change the life style, level of physical activity
and the diet quality may provide an answer.
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ICT as a motivational tool in the learning of
foreign languages

Blanka Frydrychova Klimova, Petra Poulova

Abstract—Motivation undoubtedly is the key in any learning.
This article particularly focuses on the learning of foreign languages
and the role of information and communication technologies (ICT) in
the learning process with respect to learner’s motivation. Firstly, the
issue of motivation and the role of ICT in the foreign language
learning are outlined. Secondly, the author describes specific
examples of the ICT implementation in foreign language classes in
order to raise student’s motivation to learn a foreign language, in this
case English.

Keywords— english, foreign language, learning,
motivation, multimedia, students. university education, .
M otivation is an important factor in the learning of foreign
languages. And every teacher of English as a foreign
language (EFL) looks all the time for different ways how to
raise student’s motivation. [1] sets several conditions for
teachers so that they might make motivation in classes
possible:
Create a pleasant and supportive atmosphere.
Promote the development of group cohesiveness.
Increase the students’ expectation of success in
particular tasks and in learning in general.
Make learning stimulating and enjoyable by breaking
the monotony of classroom events.
Make learning stimulating and enjoyable by increasing
the attractiveness of tasks.
Make learning stimulating and enjoyable for learners
by enlisting them as active task participants.
Present and administer tasks in a motivating way.
Provide students with regular experiences of success.
Build your learners’ confidence by providing regular
encouragement.
Increase student motivation by promoting cooperation
among the learners.
Increase student motivation by actively promoting
learner autonomy.
Increase learner satisfaction.
Offer rewards in a motivational manner.
And some of the conditions mentioned above can be
fulfilled by using ICT since ICT have a positive impact on

ICT,

I. INTRODUCTION
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learning [2]:
learning concentrates rather on the learner than a
teacher;
learning becomes more personalized;
learning becomes on the one hand more independent,
on the other more collaborative and interactive;
learning can happen at any place and any time;
learning is enriched with more up-to-date materials,
which can be tailored according to students’
immediate needs;
thanks to multimedia activities, learning becomes more
varied and dynamic;
o learning requires critical thinking;
e learning becomes more culture conscious.

ICT are nowadays part and parcel of everyday life.
Especially young people cannot imagine being deprived of
them. For them ICT are as natural as breathing. Therefore they
are also widely exploited in education, including second
language learning and teaching [3]. Moreover, the English
language teachers attempt to involve ICT in their teaching in
order to make students’ learning more effective and motivating
[4], [5] or [6]. In the learning and teaching of English ICT can
be used in the following ways:

e using various websites sites for developing language

skills (see Appendix 1 for examples);

communicating with native and non-native speakers via
e-mail, Skype, chat, twitter, blog and other Web 2.0
applications;

using online courses;

using online reference tools, e.g. online dictionaries;
and

creating and publishing one’s work, for instance, wikis

[7]1.

Il. SPECIFIC EXAMPLES OF THE IMPLEMENTATION OF ICT IN

RAISING LEARNERS’ MOTIVATION IN EFL CLASSES

This section depicts two specific examples of the
exploitation of ICT in EFL classes, both at elementary and
secondary schools in order to raise students’ motivation for
learning English. The first example is an illustration of the
project On-line teaching of English language at elementary
schools in the Czech Republic, which ran from November
2011 till December 2012. At six elementary schools located in
the city of Hradec Kralove and in Hradec Kralove region of
the Czech Republic, teachers of English introduced in their
conversation classes videoconferences with teachers from
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abroad, in this case from the Philippines. The age of pupils
spanned from the year of 9 to 15, from the fourth up to ninth
grades. These videoconferences were run via Skype. The
provider and creator of the web application was company
OPEN-IT. The whole project was financed by the European
Social Fund and from the budget of the Czech Republic. Also
four teachers of English from the Department of Applied
Linguistics of the Faculty of Informatics and Management in
Hradec Kralove participated in the project as professional
advisors, coaches and creators of methodological worksheets
that were used during the English conversation classes by the
Philippine teachers (see Appendix 2 for an example of a lesson
plan).

The English conversation classes were held once in two
weeks for 45 minutes (regular duration of English classes in
the Czech Republic). The topics of their conversation classes
were varied, for example:

e Introducing oneself,
e Things around us,

o Family,

e Seasons of the year,
e Christmas,

e Culture,

o Environment .....

During the English conversation classes pupils were sitting
in different classes, computer laboratories or in school
corridors and working in groups of 3-4 at one laptop. All the
technical equipment for learning English via Skype, including
the portable computers, was financed from the project.
Students were communicating with the Philippine teachers or
were doing different interactive activities with one another.
Most often four Philippine teachers entered the conversation
classes in order to work with individual team of pupils (see
Fig. 1 below). Their Czech counterparts acted as facilitators or
advisors to their pupils during these lessons.

*J

Figurel. An example of a conversation lesson

Responses after the completion of the project were
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completely positive. Children thoroughly enjoyed these
conversation classes. In addition, most of them had not had
any chances to speak with a foreigner in English before the
project started. Therefore, they felt quite enthusiastic about
being understood by a foreign speaker and being able to
understand him/her. As one parent said, it is very motivating
for kids because they can apply the language they learn
during the lesson with their Czech teacher in talking with a
foreign person who speaks that language, too. Moreover, they
are happy when the foreign teacher understands them and
they understand her/him. They can see that without knowing a
foreign language, particularly English, they would not be able
to make themselves understood in the present world. It is a big
asset to know and speak English nowadays.

Obviously the project generated more benefits for students

such as a co-operation among the pupils themselves. They
learned how to work in a team, how to delegate tasks, how to
make a compromise and concessions or how to take on a
responsibility for their tasks. They became more autonomous
in their learning. Furthermore, besides enhancing and
practicing the language skills (listening, reading, writing and
speaking) they acquired during the lessons with their Czech
teacher, they learned the skills of rhetoric since they had to
speak clearly and loudly. They practiced pronunciation and
intonation of individual words or phrases, too. When they
worked on a computer, they also expanded their computer
skills. In addition, they discovered different culture and
perhaps they started to realize what their own culture is like
and what they value in their own culture and in their life.
In addition, their Czech teachers of English said that the idea
of the project was great, most of my pupils improved their
communication in English; for some of them it was the first
opportunity to use spoken English with a foreigner. Moreover,
they stopped being afraid of speaking with someone else in
English (www.netlektor.cz/elektor/c2p/cont/o_projektu/
zkusenosti)

The second example is based on Slovak EFL teachers’
experience with using multimedia in their classes at elementary
and secondary schools in Slovakia. Multimedia as one of the
areas of ICT have an enormous impact on the learning of any
language since they affect more senses at a time. In the winter
semester of 2013 17 Slovak teachers were given
questionnaires in order to express their opinions on using
multimedia in their English classes. These teachers study
English part-time at the University of Constantine the
Philosopher in Nitra to extend their teaching qualification.

All teachers but one claimed that they implemented
multimedia at least once a week since they can see that their
pupils really like working with them. Moreover, they
emphasized the following benefits of multimedia for their
teaching:

o |essons are more interesting for students;

o students get more involved into learning; they are more
motivated and active;

o |essons offer a bigger variety of teaching;

o students develop real-life communication;
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students can develop four basic language skills,
grammar, realia and intercultural communication;

students develop their remembering and thinking skills;

students are exposed to real English;

multimedia affect more students’ senses;

both students and teachers have an easier access to
authentic materials; and

multimedia can support different learning styles.

Most of the teachers (67%) wrote that they used web pages
in their teaching. Six respondents (55%) stated using CD
ROMs; three people 27%) an interactive board; two
respondents (18%) video and the same number (18%) DVDs.
See Fig. 2 below.

DVDs

video

interactive board

CD ROMs

40% 60%

web pages

T

0% 20% 80%

Figure 2. Types of multimedia used in English classes in
Slovakia

In addition, most of the respondents also stated that they
particularly used multimedia aimed at the development of
listening (nine teachers/ 82%) and speaking skills (eight
people/ 73%) in order to have up-to-date authentic material for
their English lessons. In this way they use, for example,
podcasts to develop pupils’ listening skills. These skills were
then followed by the multimedia focused on the development
of vocabulary (six teachers/ 55%) and the same number of
teachers (55%) used multimedia for teaching realia. The last
group of multimedia was then evenly concentrated on the
development of writing skills (three teachers/ 27%) and
grammar (three teachers/ 27%). See Fig. 3 below.
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Figure 3. Exploitation of multimedia in the development
of language skills and structures
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Furthermore, in the subject Multimedia in the teaching of
English the Slovak teachers of English presented different
ways of using multimedia in their classes. One teacher came
up with a brilliant idea. If the school does have enough
computers, he suggests using a wireless mouse which is then
passed from one student to another when they are, for
example, involved in playing an interactive game for
developing grammar structures on a computer.

Thus, one can see that ICT really have a very positive and
motivating effect on students’ learning. Teachers should take
advantage of this fact and implement ICT into their teaching of
English because ICT are stimulating and appealing for
students. Moreover, they affect more senses at a time and
thus, they could expand students’ memory to remember things
in an easier way. ICT can also develop more language skills
and raise intercultural awareness in students. Although ICT
have a positive effect on the development of L2 language
acquisition, they must be carefully chosen to suit a particular
teaching situation and to meet specific needs of students
because not all kinds of multimedia are relevant for teaching
or learning situations [8]. In addition, if teachers want to use
some specific websites, they should evaluate them thoroughly
in advance.

Finally, potential research in this area should further
continue in the exploitation of ICT in education with respect to
learners’ motivation.

CONCLUSION

APPENDIX 1

A list of tested and evaluated websites with a short
description for the learning of English:

Youtube.com (http://www.youtube.com) is a website which
is widely used by English teachers because it affects most of
student’s senses and develops all four language skills at a time:
listening, reading, writing and speaking.

TeachingEnglish.org.uk  (http://www.teachingenglish.org.
uk) is a website which was developed by the British Council
and BBC. Besides teacher training, teacher development,
exams in English, and various events, this site also serves as a
valuable resource for L2 English teachers. It offers plans and
activities, completed with worksheets to download, for
primary, secondary and adult teachers.

HelpForEnglish.cz  (http://www.helpforenglish.cz) is a
website developed by a Czech teacher of English. It again
focuses on all age levels and offers a great number of teaching
resources, such as tests, grammar and vocabulary exercises,
pronunciation, reading and listening activities, quizzes, and
many more tips.

BusyTeacher.org (http://www.busyteacher.org) is another
website which supplies ready-made worksheets on different
every day and seasonal topics for English teachers. In addition,
it provides ESL (English as a second language) articles,
classroom management worksheets, flashcards, classroom
posters and other materials. Once again this website covers all
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age groups.

ListentoEnglish.com (http://www.listentoenglish.com) is a
podcast website for the intermediate and advanced learners of
English, mostly aimed at adult learners. The podcasts on this
site help to improve English vocabulary, pronunciation and
listening skills. They are quite short (5 or 6 minutes) and
delivered in clearly spoken English. Many are linked to
grammar and vocabulary notes, exercises or quizzes.

APPENDIX 2

An example of a lesson plan for a conversation class
CHRISTMAS (4 and 5 grades)
Activity 1
Materials: lyrics of Jingle bells song
Procedure:
You can start your lesson with singing Jingle bells or playing
the song on the CD recorder in order to introduce the topic of
Christmas. At the same time you can show your pupils the
lyrics or a picture to demonstrate the song. Please see the
attached File 1. Ask your students to try to sing it with you.
Timing: 5— 10 min

Activity 2

Materials: a picture/ flashcard, a pen

Procedure:

Show your pupils a flashcard of a Christmas tree, typical of the
Czech Republic (see File 2) and prepare in advance a picture
of the Christmas tree used in your country. Practise saying
with your pupils: Christmas tree, Christmas decorations,
Christmas presents by pointing at individual items. Finally,
draw a picture of the present you wish to get for Christmas.
And ask the students to do the same. Name each present and
practise saying:

Iwish...... a car, a book.....

Timing: 10 — 15 min

Activity 3

Materials: a picture, a piece of paper, a pen, crayons
Procedure:

Prepare in advance on a piece of paper a very simple picture of
what you eat and drink at Christmas. Then, during the lesson
tell pupils about it. Afterwards, ask them to tell you what they
have for their Christmas dinner. (Note: in the Czech Republic
the traditional Christmas dinner consists of fish soup, fried
carp and potato salad).

Timing: 10 - 15min
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The state of civil political culture among youth:

goals and results of education

I. Dolinina

Abstract - Political culture is viewed as a phenomenon of social
reality.  Attitudes toward it (its meaning or significance) are
historically  conditioned. This research studies enduring
presuppositions about (dispositions toward) society and the state, and
how these are reflected in conscious stereotypes and cognitive
structures among young people within the sociocultural mechanisms
that form and modify the basic characteristics of political culture.

Keywords-youth < political culture « preparedness for political
participation

I.INTRODUCTION

The necessity of forming a civic political culture
among youth® arises, on the one hand, out of a need for a
qualitatively new kind of education that will meet the
contemporary development needs of society, and, on the
other, out of an understanding that past approaches to
political education lack promise in this regard, and out of an
awareness that inadequately effective education has
negative consequences: the danger that young people will
become alienated and asocial; passivity and absenteeism;
counterproductive political interests on the part of citizens;
conflicts of values; the prospective development of asocial
and antisocial groups; opportunities for the manifestation of
intolerance and social radicalism among youth; the danger
of alienation and gravitation to the bottom rungs of society;
passivity; and counterproductive developments in the
political interests of young people and their participation in
civil politics.

1. THE NATURE OF POLITICAL CULTURE

The problems of public relations, interaction
between the government and society, the political behavior
of people - that currently define the term "political culture"
- considered by many thinkers of the past: Plato, Aristotle,
John Locke, T. Hobbes, N. Machiavelli, Sh. Montesquieu,
A. Tocqueville, N. Berdyaev, M. Weber, but rather
represent the intellectual roots of the concept.

! The empirical basis of this research was conducted in 2012-2013
among upper secondary and college students in Perm. Sample size =
1800 persons.
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The notions “culture” and *“politics,” which are
partially constitutive of human experience, are not statically a
priori, but rather are historically variable.

The term “political culture” acquired categorical status
in the Western literature in 1956, in the works of American
political scientists Gabriel Almond and Sidney Verba. In
their works, political culture is a particular type of orientation
toward political activity that reflects the specifics of a
political system. Broadly construed, political culture is a
component of culture as a whole, an indicator of political
experience, of level of political knowledge, of models of
political behavior and of how political subjects operate; it is a
characteristic of a state, of a social group, and of individuals.
Political culture is not the same thing as political activity;
instead, it is the basis on which preparedness for civic
participation is formed, and the basis for activities of a
sociopolitical nature.

1. POLITICAL CULTURE IN THE FORMATION
OF RUSSIA

Specific situation in the Russian education. The
political culture is rarely considered in research on pedagogy
(IA Tyutkova, SY Trofimov), and in spite of the demand for
the concept, fragmentary reflected in the regulations of the
Russian Federation Ministry of Education, is not present either
in the newly adopted standards and the law "On Education the
Russian Federation".

“Formation of political culture” is a category in
Russian academic research; nevertheless, it remains
imprecisely conceptualized; its content and its corresponding
principles are not, in fact, defined. A retrospective analysis of
the theoretical literature permits us to assert that political
culture should be formed in youth following a civic model;
doing so comports with Russian traditions and contemporary
sociopolitical conditions.

As a result of the discovery that the origins of
scholarly views on “political culture of students” expose
differences in its meaning, we shall define its essence.

“Political culture of students” is the aggregate result of
upbringing and instruction; it is that part of the individual’s
total character that is marked by the appropriation of
institutional experience, by developed political awareness, and
by conventional political behavior, with the following
dominant features: interest in solving significant sociopolitical
problems, preparedness to participate in the political life of
society, and a capacity for interacting with social and
governmental institutions.
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According to data from a Public Opinion Fund
survey, 37% of young people are interested in politics, while
almost two-thirds of our young fellow citizens (62%) show
no interest in this area. However, despite their lack of
interest in politics, a majority of those representing the
younger generation are certain that their life depends on
politics: 51% consider this dependency to be strong, 23%
weak, and only 15% believe that their life does not depend on
politics at all. Among those who consider their lives to
depend heavily on politics, less than half (47%) are interested
in politics. The essential factors that shape political culture

are the condition of the country, the media, educational

institutions, immediate surroundings, and the family.

The National Federal Educational Standard for
Secondary (Full) Public Education? [FGOS, 2012] requires
that a graduate be “aware of and accepting of the values of
Russian civic society.”

Is this how we look at this in real life, based on
research? A content analysis of the political culture of
youth was conducted using seven questionnaires from the
author’s methodological toolkit of instruments.

V. THE POSSIBILITY OF CIVIC
PARTICIPATION

In the course of the research, 949 10th-grand and
11th-grade students were surveyed. This revealed that the
political sphere is not an object of interest to these upper-
grade students. Students in the upper grades, as a reference
group, were selected in order to determine the level of
political culture of future college students. Only 11% of the
upper-grade students always followed national politics;
39% of the upper-grade students follow politics from time
to time; 35% do so sometimes; 10% just as often follow
politics as not; and 5% of the upper-grade students do not
follow national politics. How these students conceptualize
sociopolitical life was monitored with a view toward
establishing the personal traits of graduates.

We developed the test entitled “I, Citizen” to study
the self-definition and self-identification of upper-grade
students. Respondents rated the significance of
sociopolitical life on a scale of 1 to 5 according to the
parameters. We grouped the respondents’ responses into
three basic types of self-definition and self-identification:
strong individualistic tendency; poorly definition tendency;
and socially active civic stance.

About 20% of those surveyed showed the highest results
in a socially oriented context. What the present diagnostic
tool does not explain is their principal motive — pragmatism
and personal success, or the success and development of
Russian society as a whole. The largest group (up to 70% of
those surveyed) is made up of boys and girls whose
sociopolitical orientation is not yet completely defined.
Representatives of this group do not intend to participate in
sociopolitical activities; when asked about their preparedness
for civic participation chose the response “Difficult to say”;

2 National Federal Educational Standard for Secondary (Full) Public

Education (10-11 grades) (promulgated by Decree Ne 413 of the
Ministry of Education and Science of Russia, May 17, 2012)
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and lack a sense of sharing in their country’s fate.
Unfortunately, only about 10% of those surveyed expressed
love for their Homeland, humanism, patriotism, and a sense
of responsibility for what happens in their country.

V.THE RATIO OF THE MOTHERLAND

Asked to consider the destiny of their
Homeland, young people’s thoughts were associated
first with their own family, and secondly, with the
place where they were born and grew up, their
friends, and their immediate surroundings. “The
State” was associated with thoughts about
Homeland least of all.

Observations show that a conscious
disinclination to participate in national political life
is alarmingly widely distributed among youth, which
testifies to a crisis of legitimacy for the political
system, its norms and values. Absenteeism as a
sociopolitical phenomenon is in evidence, part of a
general crisis in popular consciousness, a sense of
alienation on the part of the population from the
authorities, and a lack of trust in structures of
authority. For young people, the question whether
politics is a “dirty business” or “high art” is not an
idle one.

VI.ATTITUDE TO POLYTEC

In this situation, as it has developed, education
should be oriented toward preparing young people for
civic participation in sociopolitical life, and also
toward the inferential principle that the interests of all
layers of society should be represented in the political
process and taken into account when making
decisions. This means engaging citizens in discussing
and developing political, socioeconomic, and cultural
programs and projects; it means influencing decisions
and monitoring their implementation; and it means
self-government at the local level.

The individual preferences of college students
were identified on a scale of 1 to 10.

I am disillusioned
26% with politics

.1 lam notinterested
in politics

I have no
opportunity to

I have had
opportunities to
participate

16%

& | always participate
whenever there is
16% an opportunity

Fig. 1. Monitoring of college student attitudes towards
politics and opportunities for civic participation
(percentage of those surveyed).
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Twenty-six percent of respondents reported
disillusionment with politics; 16% reported indifference;
16%, lack of opportunity; 20% opportunity to participate to
the extent of education acquired; and 22% reported always
participating in sociopolitical life whenever the opportunity
is available.

These indicators reflect that 80% of the
respondents do not share the “active civic stance.” This is,
in its own way, a sort of welfare mentality, which raises the
question: what is the quality of the education these students
are receiving?

VII. THE NATIONAL IDEA

Some years ago, the Russian public was talking
about the problematic lack of a “national idea” and the need
to acquire one as a means of overcoming the illegitimacy of
ideology and as a means of consolidating society.

Seeking a positive version of how Russian could
develop, and in so doing to acquire a definite symbolic,
mobilizing idea of societal goal-setting, we gave students
the opportunity to define themselves.

The questionnaire “Ideas rule the world ... what
ideas does Russia need?” offered students a list of
ideologemes from which they selected those that they
considered most promising and definitive of the direction of
Russia’s development: wealth, prosperity, stability,
freedom, a decent standard of living, a strong state, entering
the modern world, equality and justice, law and order,
strong family, orthodoxy, communism, and preserving
patrimony. The students placed priority on the values of
justice and equality, morality, and national health.
Patriotism (required by the FGOS as a personality trait
resulting from education) was not highly valued by the
young people themselves.

Perhaps because they did not understand the idea
and its meaning, a small number of students in technical
specializations reported “social security.”

VII.ATTITUDE TO THE BASICS
CONSTITUTIONALISM

The legitimacy of the Russian Federation
Constitution adopted in 1993 is with some frequency
challenged in the media by citing the fact of low
participation in elections and the resultant positive outcome
of the voting.

We performed a sort of reduction of the basic
principles of the Russian Federation Constitution that are
also Western democratic values: “Each nation has the
government it deserves” and each nation has the right to
promote its ideal political system and to consider it most
acceptable to itself. Experience shows that adopting the
best models in the world is ineffective if it does not take
into account the national peculiarities of its political culture.
To what extent are the words of Samuel Huntington apt:
“Western ideas of individualism, liberalism,
constitutionalism, human rights, equality, liberty, the rule of
law, democracy, free markets, the separation of church and
state, often have little resonance in Islamic, Confucian,
Japanese, Hindu, Buddhist or Orthodox cultures.”?

Given the question “Do you agree that the
principles of western democracy are incompatible
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with Russian traditions?”, respondents answered as
follows: fully agree: 31%; somewhat agree: 60%;
somewhat disagree: 11%; completely disagree: 3%;
hard to say”: 5%. Thus we see a significant rejection
of western ideas in these answers, and consequently
also of the basic ideas and principles of the
Constitution.

Clearly there is a contradiction here, born of
disenchantment with the mechanisms by which
constitutional foundations are implemented. Obviously,
we must agree with Pyotr Chaadayev: “We are still
discovering truths that are commonplace among other
peoples”.

IX. IMPORTANCE OF HUMAN RIGHTS

The rights and liberties of citizens defined in the
Constitution of the Russian Federation elicit from young
people a skeptical response by virtue of the fact that they
do not see them honored in real life. “It’s not who’s right
that’s right, it’s who has more rights”.

Students expressed their impressions of the
importance of human rights in contemporary Russia, and
the extent to which they are honored, as follows. Students
considered the right to life and safety, the right to
property, and the right to free education and medical care,
to be the most significant. In their opinion, however, it is
precisely the right to life and safety that is least honored,
which indicates a high degree of social anxiety on the part
of young people. The right to travel to a foreign country
is more significant to them than the right to elect public
officials, which demonstrates their attitude toward elected
authorities.

The results obtained spawned new questions.
Toward what educational results must we be oriented, and
according to what criteria do we determine the quality of
education?

The criteria for the preparedness of college students
for civic participation are as follows: an attitude of
interest in political realities and processes; an ability to
participate in regular events permitted by the political
system; and an ability and desire to interact with society
and with the state. Correlating with these criteria are
indicators of individual development: knowledge of
political science, well-developed awareness, a certain
level of dogmatism, general human values and civic
values, and toleration [10]. Data collected on these criteria
and indicators allow us to assess the degree of
preparedness of college students for civic participation in
the life of society. The data collected show that the
students rate themselves predominately positively;
however, these same students express a negative attitude
toward authority and the people who wield it.

X. CONCLUSION

In our opinion, the latent problem expressing
itself here has to do with the results of education,
their incomplete awareness, and the need for further
modernization.

The problem consists, not in a lack of, or the
quality of, our institutions of democracy or their
legal basis, but the non-assimilation of democratic
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attitudes and of general human and democratic
values and ideas.

The facts adduced in these materials state the
problem of preparedness on the part of young people
for civic participation. Within the Russian
educational system, the problem must be addressed
both at the level of standards and methodology, as
well as through the humanities curriculum and
extracurricular work.
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Computer Supported Changes in Education

Danimir Mandic, Ezzadeen Kamuka, Nenad Lalic, Mirko Dejic, Dusko Parezanovic

Abstract—Changes and information are the two key
characteristics of the modern society. The society is rapidly
changing. One change comes right after another. New knowledge
comes quickly into existance, and becomes obsolete even quicker.
Even changes in the area of education are going slow, school
system cannot be indolent, faced towards the past, but an
institution of the fast, rapid changes facing the future. Managing
these changes and innovations is one of the extremely important
questions School, the creator of knowledge, must transform from
an institution that was late and lagging behind the changes in the
past into the leader of changes. The efficiency of managing the
changes is about using the new information technology, various
models of innovation from the powerful web-portals as the source
of fresh, not bygone knowledge and didactic innovations. The
modern information technology becomes more and more miniature,
powerful, cheaper and available to schools. It makes possible to
have a teaching process organized according to new, more effective
information paradigm instead of the traditional one. Traditionan
teaching practice can hardly be overcome without more profound
realizing needs of scientific approach to the problems of training
teachers for wusing modern technologies, and one of the
contributions of this work would be to point out importance and
need for scientific approach to research on this problem.

Keywords— development, changes; unformation technology;
web-portals, teaching, learning.

I. INTRODUCTION

Companies give their products, almost, for free.
Electronic products and expenses of their delivery are
meaningless. Mobile phones are offered for one euro. The
best products get cheaper every year. Wealth is obtained
directly from innovations, and not from an optimization of a
finished product; this means that wealth is not gained by
adopting the already known but discovering the unknown.
The future is no longer in computers but in connections. In
other words, a drastic twist from products to services is
taking place in front of us. The services follow the growing
demands of the consumers. "Sony" is getting more and more
involved in the chain of services instead of focusing on
products. It is building a sort of integrated chain of value in
order to meet the consumers’ demands. The media chain
covers everything from content of services (music, moves,
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computer games) to reproduction equipment
mobile phones, etc.)

The need for knowledge is increasing by geometric
progression. Without specialized, inovative knowledge it is
impossible to offer services with extra value. Many
companies are joining together in order to combine their
specific knowledge in a better way. There is an increasing
demand for consulting companies and agencies that have
specialized and innovative knowledge at their disposal.
Consulting business is expanding in a rapid and explosive
manner. Managers get more and more insecure when it
comes to handling complicated tasks and projects. Today,
the consulting companies are the ones being established and
expaned in the fastest way. Knowledge has become the most
wanted commodity, and will get even bigger.

It is believed that the intelectual property in this century
will be more valuable than the physical resources.
Companies will more and more present thier value in
intelectual capital, such as: patents, knowledge about
processes, skills for governing the knowledge, information,
competition records, licenses, ideas for process
improvement, knowledge for constant supervision, and so
on. An important factor in this issue is obtaining the
knowledge that increases the value. Potential of a company
for generating extra value is called KnoV. It’s the factor of
knowledge. This potential in the economy of knowledge
depends on two elements: 1) level of services provided by a
company and the intensity of knowledge utilization by the
company; 2) level of knowledge utilization needed for the
company to make a product or offer a service [2]. Using the
knowledge alone is not enough since there has to be a value
growth. Namely, it is necessary to have a two-way influence,
attack on increasing the level of services and increasing the
level of knowledge in order for the company to reach greater
results.

Many companies and agencies expand the scope of their
services by offering training, seminars, setting up schools
and academies for potential candidates. Teams for increasing
the factor of knowledge value are being established within
the companies. Even the most creative ones must learn.
They try to provide knowledge that increase the value
(KnoV fakctor).

The school system of a society seeking for knowledge and
the knowledge that increases the value, cannot remain the
same, be as before, be kept aside, even though storm winds
of changes and innovations pass by it. School, a home of
knowledge in which knowledge is created and innovated,
needs to be changed from its foundation. If not, it will
become obsolete in the course of time, and similar new
institutions  offering  fresh, usable,value increasing
knowledge will be set up. It not only has to change, but to
take over the leading role, step by step, becoming a leader in

(TV sets,
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spreading the innovative knowledge, the knowledge that will
be a factor of a greater productivity in the industry of
knowledge and services. Knowledge cannot serve profit
only, but the increase of human potentials. [3].

The knowledge management or how to run value
increasing knowledge is one of the key issues and tasks of a
school management. Computer-supported management of
development innovative changes is surely one of the most
important issues a school management has to deal with.

Il. KNOWLEDGE MEANS CHANGE

The two basic characteristics of today’s society are
change and information. They often come tightly connected.
If we percive an information as a news of something new,
and that’s the way it should be, then the information is a
news on change. Today’s era is an era of information. There
is a growing number of people in economy earning their
livings by creating, processing and distributing information,
and in developed countries high incomes come from these
areas. The real economy growth will be impossible without
development of a technological know how. During the time,
the share and importance of knowledge in business activities
has increased. The role of the grey supstance (the brain)
today is bigger and more important than the role of a
financial capital and natural resources. Japan is poor in
natural resources, and has become the world’s ecomony
power thanks to skilled personnel, respectivelly knowledge.

This brings us to the question: what is the true knowledge
today? According to the UNESCO’s report (Deloro’s
commission), knowledge should be based on four pillars:
learn how to know, learn how to work, learn how to live,
learn how to exist. Concept of knowledge has evolved. Once
the knowledge was considered to be a set of memorized facts
and information which, when needed, can be applied. This is
how the supporters of material theories explain the idea of
knowledge. If this was understandable to a certain point in
the 19™ century when a set of scientific facts was realtivly
stable (even though during this period the knowledge once
obtained was not sufficient for the whole period of
employment), it is completely unacceptable. The thing actual
today tomorrow will be archaic. The true knowledge is that
forming a foundation for the new one, and a good school is
the one providing solid basis for the future learning,
preparation for critical thinking, i.e. analisys, argument
interpretation, asking the right questions. The modern
business activities are more and more intelectualized,
demanding for more universal labor, more creativity than
ruotine. [4].

I11. CHARACTERISTICS OF A INNOVATIVE SCHOOL AS THE

INDICATORS OF CHANGES

We could emphasize two basic styles of a teacher’s work
— bossiness (giving orders) and managing. The first one
means repression, penalty threats, imposed authority, force
application so the students perform because they have to,
and not due to an inner need. The managing style is based on
a cooperation during the education process, directing and
encouragement. The boss always addresses with the 1%
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person singular (1), and the managing teacher with the 1%
person plural (we). The boss intimidates and puts blame on
others, while the managing teacher creates a relationship of
trust and corrects. The work is done under the pressure with
the first one, and beacuse it’s fun with the second one.

The six criteria, according to W. Glasser, a school should
meet in order to be a quality one [2]:

1. Pleasant and encouraging atmosphere in the class. The
total outcome depends on a climate in the classroom. If the
social climate is bright and a relatioship between the teacher
and the students is warm and full of trust, if a student can
complain to his/her teacher for not understanding something
without being afraid of a negative consequences for his/her
mark, the success will be very high. The students’ potentials
will be fully used during the teaching process.

2. Students should do something useful. The frequent
reason for weaker students’ results is that they don’t
understand why they learn something. A teacher who gives
them no explanation on why it is necessary to go through a
ceratin topic hasn’t successfully accomplished his/her task.
If a student is forced to learn a number of facts by heart, and
at the same time sees no need for it and the purpose in life,
he/she will quickly forget them. Process that is targeted will
be successful..

3. Students should be asked to give their best. A good
school is the one where students achieve results in
accordance with their intelectual and other capacities.

4. Students should give marks and improve their
performance. Self-evaluation is very boosting. If a student
sets his/her knowledge on a scale independently, he/she will
have a clear picture of whether his/her work is hard
enought. Teacher should use every opportunity to ask a
student whether he/she could have achieved more. If the
reply is “yes”, he/she should be asked to say why he/she
hasn’t achieved as much as he/she could have. In this way a
cause the student needs to eliminate will be revealed. The
starting point should be that there is no upper quality limit. If
a student has solved a matematical problem correctly, he/she
should be given those more difficult in order to have his/her
upper limit moved upwards.

5. Quality performance is always pleasant. Even after a
hard work, if successful, a student will feel satisfaction. A
moderate praise will be motivating. Logically, there is no
quality performance if students don’t give their maximum.
Only after such efforts and success one can say that the work
has been pleasant. The greater the difficulties coped by a
student, the greater the satisfaction due to achieved results.
There is no pleasant work without putting the maximum
efforts in it.

6. Quality performance is never destructive. This means
that the students’ efforts should be directed towards the
benefits of the human kind, teach them to use the gained
knowledge for noble purposes, advise them that it is not a
rare case to have the scientific and technical achievements
used against the human kind (wars, destruction of
enviroment, distinction of certain animal varieties). W.
Glasser has listed the criteria for detecting a quality school,
which are listed below in the shortest form:

Focusing on success (all factors — teachers, students,
parents — strongly focused on success help each others
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altruistically, the key preoccupation of all is the better
performance of a school, teachers giving thier best to lead
each student to success). Pedagogic engagement and
motivation of teachers (student comes first, and then a
theme, teacher is more focused on a student and less on a
subject, teacher knows each student well and his/her family
background, teacher constantly communicates with parents).
Readiness for application of didactic inovations (teachers
have a strong need to innovate the educational performance,
they critically revise their work, gladly attend seminars, use
pedagogic periodicals, and are personally subscribed to
many magazines). Multimedia classroom offers possibilities
for carrying out traditional, semiprogrammed and
programmed teaching, for testing and making conditions for
research work. By use of this classroom better conditions for
maximal visuality in teaching are made, rational usage of
resources, time, staff, permanent testing and verification of
pupils knowledge, naturally, electronic classroom for
programmed learning contributes more to solving the above
mentioned problems in case its advantages have been used to
a maximum, if it is strongly connected with other aspects of
organization and carrying out teaching and if its program
work is adjusted to needs and interests of young people to a
maximum.

Fig.1. Multimedia classroom

We could say that electronic classroom for programmed
teaching, as a perfect and automatized device, offers new
possibilities and facilities in acquiring knowledge, and on
the program quality, way of its use, degree of motivation and
pupils way of work, depends what kind and how much
educational effects it will give. We shall measure its effects
same as with other innovations, with how much it
contributes to realization of our educational aim in schools,
at universities and other institutions for education of young
and adult people.

B B R T m T S
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Fig.2. Software for selfevaluation

It is certain that in future electronic classrooms will find

their place in our schools, as one of the modern teaching
aids, forms of teaching; and learning, and it will have
influence on change of his pedagogical function,
modification, enrichment and fitting into up-to-date courses.
[5]
High teaching standards - optimisation of a teaching
process in accordance with the standards of knowledge,
students’ optimism and readiness for learning, help students
understand and evaluate the well mastered issues and give a
constant feedback so the students always know their
position.

IV. TEACHERS ATITUDES ABOUT INNOVATIONS

Intensive  development of information technology,
improvement of the existing and constant appearance of new
systems require permanent following of innovations and
adequate training of teachers for their application. Problem
of didactic-methodical training for application of
information technology is specially visible with teachers
who did not study teaching subjects in the field of didactic-
methodical sciencies during their schooling. Subject matter
of this research is establishing degree of teachers being
informed, about new information technology, as well as
establishing needs and possibilities training teachers for
adequate application of modern information technology with
the aim of increasing quality of pupils knowledge and more
efficient work of school as a whole on one side, and, based
on received data on being informed, needs and possibilities
of teachers, establishment of program base (model) of
education and professional training of teachers in
educational information technology.

Level and structure of needs are constantly being
developed and they depend on personal affinity for studying
modern technology, character of working position, degree of
professional training, length of service, previous pedagogical
training, work conditions, etc. Therefore, it is very important
for program of training future teachers to satisfy scientific
criteria, needs of teaching practice as well as individual)
needs and interests of teachers.

Table 1. General teachers relation towards didactic-
information innovations

Attitude intensity Scale value f %
1. distinctly negative to 1,50 4 54127
t2i.Vgloderater nega- I;oglst,Sl 30 | 4.05954
3 hesitant I;OQ'S%’M 236 35.58863
4. moderately posi-tive I{)OIIS%,M 470 55.07442
5 distinctly positive Icr)og' 046’51 34 | 4.60081
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Graph 1. General teachers relation towards didactic-
information innovations

The above quoted results of teachers relation towards
didactic-information innovations indicate positive general
relation of teachers at the level of being convinced, which is
expressed through evaluation of certain aspects of didactic-
information innovations. However, such relation does not
rive possibility of making conclusions whether teachers with
positive attitude are at the same time also better trained for
their application (cognitive component) and better prepared
for quality teaching or not (conative component), as well as
what are their previous experiences like in the application of
those innovations in the direct teaching work, what is, also,
very important for making conclusions on teachers relation
towards didactic-information innovations in teaching.
Overcoming this problem involves active participation in
seminars for teachers’ training and using new technologies
in life-long learning.

V WEB PORTALS IN EDUCATION

Development of information technology and an easy
access to materials on the internet surroundings have made
the pre-conditions for modelling the educational portals that
would contain materials assisting teachers, advisers and
principals. School management as one of the most
complexed tasks can be made easier by using analitic-plan
documentation, implemented models of the annual work
plans, and large number of examples from the principal’s
working experience.

Educational web-portals represent the significant sources
for disimmination of teaching innovations into school
pedagogy performance. It is not possible to manage the
changes (innovations) in a modern school effectively without
using the powerful electronic sources of innovations that can
be used in the teaching process. [4].

Educational web portals would have various models of
materials for the individual innovative teaching models,
instructions and examples of programming - plan and
evaluation documentation for implementation of school
management various functions. Web portals would be a
strong basis of a more effective management of
development changes in a modern school. However, it is
necessary to form powerful educational portals that would
have selective and expert prepared didactic models of
material for implementation of individual teaching
innovations. Web portas are a condition for a systematic
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approach for implementation of didactic innovations into the
pedagogic performance of a school. The educational web-
portals would contribute to a later more efficient
management of development changes in the moderm school
system. They would make possible to have the school work
based on systematic changes. Namely, it would allow the
using of evaluating materials for constant gathering of
information on performance and improvement of each
student. [3] We created Web portal at the adress www.edu-
soft.rs.

A= A= @
£==" 4 =
A A

Fig 3. Web portal for teachers

The successful governing, with wusing the new
technologies, also means an adequate skills of a principal for
using the information technology. Principals acting as
leaders of the innovative changes must posses the basic
knowledge from the educational informatics (know the
inovative models of work). However, they also must be well-
versed in using IT since no managing of development
changes exists in a modern school without it.

The basic informatic literacy is one of the key criteria for
working in a modern school, as well as a condition for
effective governing of school innovative changes.

VI CONCLUSION

Changes and information are the two basic characteristics
of the modern society. These two categories are firmly
connected. The value of knowledge has significantly
increased. It represents the key value (resource) that the
social-economic development and prosperity depend on. The
society is going through constant, rapid development
changes. One change comes after another. Change generates
knowledge. Knowledge is a change. Today one of the most
important questions frequently asked is how to run changes
and innovations in order to have them applied in the most
effective way and result in boosting and starting the new
social-economic  changes. There is no effective
managemenet of changes without knowing and using the
powerful IT. . Using modern media, better quality of
teaching is evident, dynamic and interesting, with good
organization can continue to provide greater activity, better
quality and durability of students' knowledge. Using modern
media teacher could satisfactorily adapt teaching style,
cognitive styles and learning styles of students, could meet
their diverse needs and encourage curiosity and motivation
for learning and ensure that each student demonstrated the
specific way to search for specific teaching materials and to
overcome their own pace. In recent years intensively
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developing didactic materials in the Web environment gives
the opportunity of better study of certain areas, which
corresponds to the individual interests of students (pupils)
and all others who use these teaching materials for formal or
informal education. We need also to be made permanent
evaluation of e-learning systems and their development in
accordance with the changes taking place in developed
countries of the world, and based on the experiences and
attitudes of teachers and students in practice. Web-portals
are one of the most significant sources of fresh knowledge
and beneficial innovations. It is important to create the
powerful sources of knowledge and innovations, make
teachers skilled for the their application in the teaching
process, as well as to train the principals for applying the IT
while governing the development changes in a modern
school.
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Experiential Learning and Pro-Environmental
Behavior

Ding Hooi Ting, and Fang Chin Cheng

Abstract— This paper examines the implementation of a guided
learning and behavioral enhancement to predict and explain observed
pro-environmental behavior (PEB) in an eco-tourism experiential
study. The development, implementation, and maintenance of nature-
based experiences as part of higher education learning have
significant effects on PEB. The authors employ the ordered probit
model to predict the variables under study. The research suggests that
personal norms and affective evaluation of behavior account for
variances in behavioral intentions. The results also indicate that
attitudes toward the behavior; perceptions of subjective norms; and
perceptions of behavioral control, personal norms, and affective
evaluation significantly predict PEB.

Keywords—experiential learning, experiential trip, ordered probit
model, pro-environmental behavior.

I. INTRODUCTION

Environmental education is education about the world [1]. It
impacts on climate change, biodiversity, and nature [2].
To exert sustainable behavior, changes to the patterns of
behaviors adopted by the public are called for [3]. According
to [4] and [5], a common premise to promote sustainability is
an increase in awareness and education amongst the public.
The concept of education for sustainable development
gained momentum and exposure through the United Nations
Decade of Education for Sustainable Development (2005-
2014), which advanced the notion that challenges of
environmental sustainability in developing countries were
inextricably connected with higher education and learning [6].
The widespread interest in environmental sustainability in
developing countries has put pressures on higher education to
undertake the responsibilities for leadership in environmental
sustainability [7]. Because of the high density of
environmental properties in developing countries [7] and [8],
this agenda stressed the prominence of environmental
sustainability on them.

The traditional concept of learning among higher education
students is on rote learning and memorizing in favor of
student-centered and task-based approaches [9]. With the
increased tension in creating competitive students (not
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restricted to classroom learning alone) and promoting the
adoption of progressive education practices, including a more
holistic approach that focuses on individual students' needs
and self-expression, more higher education programs are now
geared toward the dimensions of experiential learning [10].
Given this orientation, [11] stipulated that because learning is
both a process and a product, the process of learning and
understanding what is happening outside textbooks should be
built into the curriculum.

[12] defined PEB as behaviors that consciously seek to
minimize the negative impact of one’s actions on the natural
built world. Behaviors refer to the actions people take and the
choices they make to consume products and services or to live
in certain ways [13]. The literature on PEB consists of two
major streams: one focused on social-psychological constructs
and the other focused on socio-demographic variables [14].
Experiential learning experience is a stimulus to the natural
environment because it leads to greater appreciation of nature,
thus promoting environmentally responsible behavior [15],
[16], [17].

This paper employs an eco-tourism study trip as a case
study in an attempt to examine the extent to which experiential
learning influences PEB and sustainability behavior among
higher education students using an ordered probit model. The
experiential trip was a three-day two-night stay at an eco-
tourism resort located in the northern part of Malaysia. During
the trip, students visited one of the oldest tropical rainforests in
Malaysia to understand the challenges and prospects of
sustainability. All students were encouraged to participate in
the experiential trip and participated in seminars and forums
on survival skills. The students were also asked to conduct
additional research on their own after the trip as part of their
assessment.

[18] found that attitudes toward behavior were positively
related to environmental awareness and that the type of
information provided had direct implications in shaping the
attitudes to perform the targeted behavior [19], [20], [21],
[22], [23]. Prior research has shown that experiential learning
emphasizing self-discovery, participation, and sensory
involvement leads to greater awareness and subsequent
promotion of the attitude to perform PEB [24] and [22].

RESEARCH FRAMEWORK AND PROPOSITIONS

H1. Environmental awareness has a positive impact on PEB.

A person who is energized or stimulated to perform certain
behavior is characterized as being motivated [25]. [26]
asserted that the level of self-determination for one’s behavior
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can be either intrinsic or extrinsic motivations. Intrinsic
motivation refers to the satisfaction a person gains from
performing certain actions [27]. Extrinsic motivation exists
when a person acts mainly to receive rewards or to avoid
feeling quilty [28]. [29] further agreed that activity-based
teaching, such as experiential learning, is valuable and
productive because students attain more extrinsic motivation to
perform environmental actions.

H2. Intrinsic motivation has a positive impact on PEB.
H3. Extrinsic motivation has a positive impact on PEB.

[30] suggested that people who embrace a strong internal
locus of control tend to believe that they possess the ability to
drive the outcomes. [31] further claimed that locus of control
can lead to participation in environmental activities. Some
studies suggested that in the presence of experiential learning,
a shift occurs in a person’s locus of control [32], which leads
them to attempt to change the environment [33].

H4. A person’s internal locus of control has a positive
impact on PEB.

Moral norms are a person’s perception of the moral
correctness or incorrectness of performing a behavior [34]. In
general, [35] and [36] suggested that the more favorable a
person’s perception of the moral correctness and moral norm
of a certain behavior, the stronger is his or her intention to
perform the behavior. [37] agreed that experiential learning
can provoke people’s negative feelings of regret and their
moral correctness or incorrectness, which serve as a positive
catalyst for their conservation behaviors [38] and [39].

H5. A person’s moral norm has a positive impact on PEB.

[40] suggested that a person’s feelings regarding a behavior
outweigh the rational assessment of his or her evaluation of the
costs and benefits of performing the behavior and cause the
person to behave environmentally. People who are more
affectionate tend to perform PEB. [41] suggested that
anticipated regret is an important predictor of behavioral
expectations in the context of environmental behavior. [42]
indicated that the affective evaluation of PEB allows for the
supposition that the decision to act environmentally is not
purely based on a rational decision but also on affective
feelings regarding the behavior.

H6. Affect has a positive impact on PEB.

In the second stream, three demographic variables that
might affect PEB: gender, urban upbringing, and exposure to
nature. Women are more attentive and tend to have more
knowledge about “green” issues than men, and thus they are
more likely to have higher levels of PEB [43] and [44] and
stronger levels of concern [45].

In contrast, [46] stated that environmental concern is
developed at early stages in life—that is, environmental
concern and behaviors are highest among the young, as well as
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educated people residing in urban areas [47]. High levels of
environmental problems (e.g., industrial activities), which tend
to be prevalent in cities, provide first-hand experience to urban
residents, which in turn leads to greater environmental concern
[48] and [49]. Therefore, in general urban communities are
more supportive in environmental protection [50].

H7. Women have higher levels of PEB than men.

H8. Urban upbringing has a positive impact PEB.

H9. People who are exposed to nature at a younger
age have higher levels of PEB than those who are not.

IV. METHODOLOGY

Non-probability purposive sampling was employed to
examine the effect of experiential learning on student’s
behavior. The respondents were students who participated in
an experiential study trip. A self-administered drop-off survey
method was employed to collect responses from 100 students
who visited eco-tourism sites as part of their learning
curriculum at the end of the semester.

An ordered probit method was used to assess both the
independent measures of behavior and behavioral intention
and other alleged cognitive precursors of behavior on PEB.
Ordered probit analysis was employed for the study. This
method is more beneficial than the commonly used regression
because it allows the predictors to translate into the probability
of observing a particular ordinal outcome (i.e., the strength of
PEB). Another advantage is that the model can produce a
reading on the marginal effects. Marginal effect refers to the
strength and direction of an independent variable; that is, the
extent to which it can explain the dependent variable while
holding all other variables constant. The estimation is
performed using the ordered-response model [51] and [52]
under a variety of assumptions about the latent error
distribution.

Ordered probit is a generalization of the popular probit
analysis in case there are more than two outcomes of an
ordinal dependent variable (performance of PEB can be
classified into weak, neutral, or strong). The independent
variables in the study are the social psychological variables
and the control variables, including age and exposure to
nature. The dependent variable is ranked from the following
list: strong, moderate and weak. The predictors were translated
into the cumulative estimated probability of observing a
particular ordinal outcome (ordered categories: performance of
PEB).

The questionnaire items were obtained through reviews of
the extant literature on PEB and environmental awareness [53]
and [54], self-determined motivation [55], perceived
behavioral control [31], [32] and [33], moral norms [56],
affective evaluation [57], exposure to nature, upbringing
environment [58], and gender.

A. Model Specification

The analysis focused on identifying and measuring the
marginal impacts of variables that may condition a person to
perform different levels of PEB after an experiential study trip.
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The dependent variable for PEB is a composite index of
various environmentally responsible behaviors. This index was
computed as the sum of responses on the individual questions
regarding frequency of performing pro-environmental actions,
including refusing excess packaging, using biodegradable
packaging and double-sided printing, reusing or recycling
plastic bags, conserving energy, not harming the fauna and
flora, being concerned about biological and cultural diversity
and heritage; and educating others about the importance of
environmental conservation.

An ordered probit model was employed to analyze the
ordered outcomes (in this case, the strength of PEB (weak,
moderate and strong) and its impact on the independent
variables) and to capture the marginal effects from different
levels of behaviors. The general estimation of the model is as
follows:

¥ *=0x+ &, 1)
where y~ is the dependent variable (PEB), x; is a series of
independent variables, and £i is the error term. The estimation
that the dependent variable will fall into a j + 1 interval (weak,
moderate, and strong) is expressed as follows:

prob (y = j[x) , )
where j is the different levels of the PEB. The estimation of
ordered choice models is based on the maximization of the
likelihood function, which is expressed as follows:

J
logL = Z logProb (v = j|x)
i=1 (3)

A positive coefficient signals a positive shift in the
distribution of responses, implying a drop in the probability of
weak PEB and an increase in the probability of strong PEB.
The sign and magnitude of the changes in the probabilities
cannot be inferred from the estimated coefficients alone. To
obtain the results, a preferred basis for comparison is
calculated (category-specific marginal effects). The marginal
effects for a given variable will always sum to zero across the
different ordinal categories [59].

Cronbach's alpha as a measure of the coefficient of
reliability and internal consistency was used to access the
items of PEB. Cronbach’s alpha for the 10 PEB items was
0.881, which is within the acceptable range of reliability [60]
Nunnally 1967). According to [51], to capture the marginal
probability effects of psychological behaviors and factors
affecting behavior, the data must be recoded into three
categories: 0 = weak, 1 = neutral, and 2 = strong (range = 0, 1,

2; £ =159, @ = 0.53). The dependent variable (PEB) is
idealistically assessed using a three-point scale based on the
individual frequency of actions, because behavior cannot be
captured by dummy but rather by frequency of actions [61]
Barr 2003). Therefore, a PEB index was computed to serve as
the dependent variables for the PEB model.

B. Empirical analysis

As an expansion of equation 1, the following model
expresses the model under study:
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Y:0‘+Bxl+BX2+BX3+BX4+BX5+BXG+BX7+BX8+
PXy t+ ¢,

where Y is the PEB index, X; is environmental awareness, X,
is the locus of control, X is self-determined motivation, X, is
moral norm, Xs is affective evaluation, Xg is exposure to eco-
tourism (1 = yes, 0 no), X; is childhood upbringing
environment (1 = urban, 0 = suburban), and Xg is gender (1 =
women, 0 = men).

As the ordinary regression results show (see Table 1), in
terms of the goodness-of-fit model (R = 0.32), the F test for
independent variables are jointly significant at the p < .01
level. A potential dilemma from using five psychological and
behavior variables in a model is the possibility of
multicollinearity and normality assumption in the ordinary
regression model. According to [51] and [59], these problems
can be addressed using the ordered probit model with
interaction terms, following a cumulative density function.
Thus, the analysis computes the ordinary regression, basic
ordered probit model, and improved ordered probit with
interaction terms (Table 1) to compare the results and variation
explained.

According to the basic ordered probit and improved ordered
probit model (see Table 2), the pseudo-R-square showed an
increase from 0.28 to 0.42. When the childhood upbringing
environment index and urban and suburban variables are
included as interaction terms in the PEB model, the model
collapses. This indicates that there is no reading for the
childhood up bringing environment and urban and suburban
coefficients in the improved model. This could be due to the
close nature between these two variables, and thus a singular
matrix problem could be present.

The rationale for including an interaction term of exposure
to eco-tourism (AFF x EXP, AWA x EXP, LOCUS x EXP,
MOR x EXP, and MOT x EXP) into the ordered probit model
is to identify the interactivity of the extra effect caused by
exposure to eco-tourism on the five psychological and
behavior variables of PEB. As the improved ordered probit
results show, the interaction term of self-determined
motivation and exposure to eco-tourism (MOT x EXP) is
significant at p < .01. That is, for two people with the same
level of self-determined motivation, the extra effects of PEB
could be associated with past exposure to nature. As a result,
on average, people exposed to nature would have a 34.47%
stronger PEB than those not exposed (a computation based on
the coefficient value of 8.57, using equations 2 and 3), all else
being equal.

Table 1. Ordered probit estimation model: basic model and
interaction terms

Basic Improved
Ordinary | Ordered | Ordered
Regression | Probit Probit
AFF 0.01 0.09 47.46%*
AWA -0.56 -1.51 18.22
LOCUS 0.01 0.07 30.97**
MOR 2.25%* 5.83** | -67.86**
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MOT 1.36** 3.52** 33.51**
CHILD -0.04 -0.05

GENDER 0.26** 0.69** 0.80**
URBAN 0.03 0.06

SURBAN 0.19 0.54

EXP -0.08 4,92**
AWA x AFF -36.52**
LOCUS x AFF -12.24
MOR x AFF 37.09**
MOT x AFF -46.88**
LOCUS x AWA -0.25
MOR x AWA -6.00
MOT x AWA 15.10
MOR x LOCUS 27.77
MOT x LOCUS -56.35**
MOR x MOT 43.21**
AFF x EXP -0.46
AWA x EXP -0.96
LOCUS x EXP -3.69
MOR x EXP -3.57
MOT x EXP 8.57**
R 0.32

Pseudo-R? 0.28 0.42
Akaike

information

criterion 1.64 1.68 1.59
p-value (LR test) 0.00 0.00 0.00

**p < 0.01, * p < 0.05.

To understand the marginal effects of an increase in
behavior on the independent variables, Table 2 was computed
(using equation 2), where (H) equals high, (M) equals
moderate, and (L) equals low levels of PEB (the marginal
effect from the moderate PEB). From the marginal effect,
moral norms have the highest positive impact on strong PEB
compared with exposure to eco-tourism (which has the lowest
impact on strong PEB). For example, a 1% increase in both
moral norms and exposure to nature, moral norms have a
higher probability (9%) to have strong PEB than exposure to
nature, all else being equal.

Table 2. Marginal effects for the ordered probability model

Probability toward category of:
1% increases Weak Moder Strong
in Index PEB ate PEB

PEB

Environmental 0.02 0.07 0.12
awareness
Locus of 0.04 0.26 0.30 (M)
control
Self- 0.05 (M) 0.31 0.37
determined
motivation
Moral norm 0.09 (H) 0.57 0.67 (H)
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Affective 0.07 0.40 0.46
evaluation

Exposure  to 0.01 0.04 0.05 (L)
ecotourism

Gender 0.01 (L) 0.07 0.08
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V. DISCUSSIONS AND MANAGERIAL IMPLICATIONS

This paper investigated how social-psychological factors
influence PEB through the marginal effect based on the
ordered probit model.

Although prior research has found that environmental
awareness is a dominant factor in predicting PEB [62] and
[22], this was not the case in the current study; therefore, H1 is
rejected. This finding is in line with [63], who found that a
positive attitude toward behavior (positive awareness) is not a
sufficient motivation to instigate action; thus, the measurement
of ethical or moral behavior responses is subjected to social
desirability bias.

Accordingly, prior research has also found that though
people might be aware of the effects of their behavior, this
awareness will not necessarily translate into positive behavior
[64], [65] and [66]. [65] claimed that overt behavior is
influenced by a multitude of factors beyond the particular
attitudes of interest.

The findings from this study support H2 and H3; that is,
intrinsic and extrinsic motivations have a positive impact on
PEB. This finding is in line with [67], [38], [68] and [39], who
asserted that intrinsic motivations of behavior can be
strengthened by fostering feelings of personal responsibility to
sacrifice time and effort for the environment. Intrinsic
motivations enable people to keep motivated and act
proactively rather than to obtain material or extrinsic rewards
[69] and [70] and to feel pleasure about and satisfaction with
the well-being of their community [71].

The results also support H4, which suggests that the belief
in one’s ability to drive positive environmental outcomes plays
a critical role in PEB. In a similar vein, according to [33],
students who had greater internal locus of control were more
likely to participate in PEB. Similarly, the propensity to affect
outcomes tends to increase students’ participation in
environmental behaviors [42] the feelings of personal control
and obligation to participate in environmentally responsible
activities carry significant positive coefficients in the PEB
model.

The results from the ordered probit suggest that personal
norms and affective behavior are significant at the p < .05
level, in support of H5 and H6. [36] and [35] suggested that
the more favorable a person’s perception of moral correctness
and moral norms with respect to behavior, the stronger is his
or her intention to perform the behavior. Studies have found
that beliefs about moral norms and anticipated affective
reactions play a substantial role in amplifying environmental
beliefs and behavior, which in turn promotes medium to
moderate environmental attitudes and behavioral intentions
[38] and [39].

The findings also support H7—that women have higher
levels of PEB than men. The knowledge that demographic
characteristics and contextual features facilitate PEB is crucial
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in implementing strategies for environmental education and
preservation [72]. Women are considered more vigilant and
careful than men. Similarly, it is more common for women to
attend meetings and lead activities in their neighborhoods than
men [73].

The findings also support H8—that urban upbringing has a
positive impact on PEB. As a result of lost green and
sustainability properties in urban areas, society overall and
urban dwellers in particular have come to realize that more
efforts should be given to sustainability [74] and [75]. [14]
suggested that there is increasing social pressure at all societal
levels, including marketers, to develop and implement
programs and measures that will help convince people to
become more sustainable. This pressure is in line with the
modernity ecological theory of social change, which suggests
that the shift in society’s behavior from being less
environmentally conscious to having greater PEB is due to the
deterioration of modern ecological environments [76].

Finally, the findings support H9, which posited that
respondents exposed to nature during a younger age would
have higher levels of PEB than other age groups. Educating
people from an early age and the transferable values and
knowledge which they developed play a significant role in
establishing PEB [77]. Accordingly, [78] found that as
populations age, they begin to play a larger role in contributing
to environmental problems.
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Abstract— This paper presents our vision of an adaptive e-
learning system based on individualized paths, in a Competency-
Based Approach (CBA). First of all, we discuss student and
competence modeling mechanisms, and then we present our proposal
of an ontology-based representation, capable of defining the
competency-based approach, reducing its misinterpretation, in order
to open possible ways of its operationalization within an adaptive e-
learning system.

Keywords—Individualization, Ontology, Competency-Based
Approach, Adaptation, Student modeling, Competency modeling.
N owadays, e-learning has seen significant advances taking

advantage of the use of information technology and
communication (ICT) as well as the progress achieved in the
education and training area. Yet, e-learning systems still
encounter several problems when compared to traditional face
to face learning, due to absence or lack of individualized
support that match with each case of leaner. Recently, various
researches hasbeen conducted around the adaptation of
learning and new types of adaptive e-learning systems are
emerging and aim to fit the growing need for individualization
based on the characteristics of each learner. A glaring fact:
since learners proceed with different rhythms, abilities,
prerequisites, motivations, it’s important to take into account
the profile of the learner, and its progress to adapt constantly
its learning path and to assist the learner step by step in the
acquisition of a competence.
The main sight of this article is to propose an adaptive e-
learning system based on individualized paths in a
competency-based approach in which we plan to implement
individual and collaborative learning. (1)Individual learning to
let each learner progresses along an optimal path, taking into
consideration its characteristics, and (2) collaborative learning
to develop cooperation and communication skills, each student
belongs to a group of learners whom some characteristics are
shared. However, in order to conceive this system, we must
consider some several questions: (1) how to adapt the learning
path to the specificities of each learner (experiences, skills,

prerequisites, rhythms)? (2) How to combine between
individual and collaborative learning environment? (3) How to
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subdivide tutor’s activity into tracking, monitoring and
assisting learners. (4) Finally, how to increase learner
autonomy, its engagement and responsibility in an online e-
learning system?

The remainder of this paper is organized as follows: in section
11, we present our research highlights. In section I11, we define
the adaptation of learning in a competency-based approach, in
which (1) some competency definition, (2) commonly student
and competency modeling methods are discussed; also (3) our
ontology-based representation is shown. In section 1V, we
describe our vision of an adaptive e-learning system. Section
V aims to synthesize our work so far. Finally, we draw some
conclusions and present new lines of future work.

Taking individualized paths is worthwhile for learners so they
can progress according to their educational needs while
supporting their interest and motivation [1]. Furthermore,
standards learning paths can rarely be optimal for all kind of
learners. For these reasons, adaptive e-learning systems aim to
propose a specific path for each learner, this led to the idea of
static, or dynamic learning paths [10]. Static learning paths are
used for limited adaptations, dynamic ones for deep
individualizations. Still, the individualization supposes a good
comprehension of the learner and its performances, compared
to a referential [2]. This made of student modeling, and
evaluating a priority of our work. We believe that a clear
representation of the learner and its level is the way to develop
an adaptive e-learning system, capable of understanding its
needs and supporting him/her throughout his/her activities.
We suppose also that an optimal learning path for a learner is
not necessarily for another. Moreover, collaborative learning
is essential. Communication skills, sharing efforts to solve
problems, increase the learner motivation, engagement and
autonomy [19] as wells as some skills can only be developed
through a collaborative learning. So, the problem is how to
classify or categorize learners in homogeneous groups to
receive appropriate learning, combining both individualized
and collaborative learning?

We consider that a placement test is important for the
initialization of the learner path, which should be refined as
possible as the learner progresses, based on its actions,
evaluations, results, traces, etc. In this sense, the aim of our
work is to (1) conceive standard paths for groups of learners
(2) initialize the learner profile and its path with an evaluation

RESEARCH HIGHLIGHTS
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of its competences (3) assign the learner to an optimal group
according to the results of the evaluation (4) individualize the
learner path within a group according to its progress,
prerequisites and preferences in order to acquire a
competence.

Ill. ADAPTATION OF LEARNING IN A COMPETENCY-BASED
APPROACH

At present, there is a whole branch of literature that focuses on
the notion of competence, which led to various definitions and
different approaches. First of all, we try to give a definition to
a competence, we make also a difference between
competency-based approach and goal-based approach, and
then we expose some considerable research work about
student and competency modeling. Afterwards, we present our
ontology-based representation to cover the competency-based
approach.

A. Competency-Based Approach (CBA)

A competence is linked to knowledge because ultimately a
competence mobilizes a set of knowledge [7]. It implies that a
student can acquire knowledge and skills but can’t implement
them, in a timely manner and in a specific situation that
requires the mobilization of a learned skill. The competence is
abstract, broader and intellectual [2]. It’s manifested through
an action and not invented immediately [6]. In this line of
thought, developing a competence is developing a collection
of abilities like (1) Learning to know: general knowledge or
related to a particular environment (2) Learning to do:
operational, relational and cognitive (3) Learning to be:
personal qualities. Aggregate them in view of mobilization in
a specific context. Boterf[6] perceives competence as a result
of combination of (1) knowing how to act: in order to be
capable of implementing knowledge, calling for adequate
resources in response to a given situation or problem. (2)
Wanting to act: to ensure that the person is motivated (3)
Being able to act because a competence can only come out in
a situation within conditions. Paquette Gilbert [9], defines a
competence as association of knowledge and abilities which
assure their treatment. Bissonnette and Mario Richard [5]
make the difference between, cross-disciplinary competences
relative to a discipline and transversal competences
such as attitudes, critical thinking, and creativity. Le Boterf
distinguishes between individual or collective competences.
And lIribarne [20] between Imitation competence as the
capacity to repeat learned actions in an automatic way,
transposition competence to repeat actions in new contexts
and situations, and innovation competence to propose new
solutions and concepts based on developed knowledge and
skills. Each of these definitions depends on the field it is
related to.

B. Competency-Based Approach Goal-Based

Approach

The competency-Based Approach and the Goal Based
Approach are two commons ways to structure and organize
pedagogical activities. A goal describes an expected result, the
purpose of training, and not the process to achieve it [11].
Therefore, a Goal-based approach aims to describe observable
behaviors in terms of achievements and specifies the desired

Versus
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performance. The knowledge acquired through such an
approach does not allow the learner to reuse it in other
contexts and situations, because the definition of goals under
specific conditions limits the learner to particular learning
situations. In this case, the competency-based approach is
useful so the learner can mobilize the set of knowledge that he
has acquired in new situations and in various contexts. For
assessments too: the Goal-Based Approach aims to limit
learner assessment to the final result compared to the fixed
goal. However, the Competency-Based Approach focuses on
the learning process, during which the learner is constantly
evaluated, to measure the gap between the level of target
performance and the current one [2].

We have chosen the first approach which is the Competency-
Based Approach for its advantages like acquisition,
mobilization and transposition of knowledge in new situations;
it’s also based on learning process which we plan to use in the
learner path to adjust its activities towards the desired
competence.

C. Competency modeling approaches

To design a competence, we propose two models that seem to
complete each other: The first of Paquette, G [9] and the
second of Elena, G[6]. We present each of these models apart
to introduce later our proposal of competence modeling.

1) Paquette Gilbert’s competency modeling [9]

Paquette, G [9] proposes an approach of modeling competence
relying on three basic elements: (1) knowledge, (2) ability, and
(3) performance [9][2].The following table [Table 1]
illustrates the concept of ability, knowledge and performance
according to Paquette, G[9].

Ability Knowledge | Performance
Receive: pay attention, .
rememberp g identify. Concept Frequency:  On
locate ' ’ occasion, steadily
Reproduce: Apply | .

. Cover: partial
'Ersz;r:gglci:’ transl::l(teg, \ o J total individual,
. Y h : collaborative
instantiate, specify.

Produce: analyze

(deduct, classify, Autonomy: with
predict, diagnose), assistance /
repair, synthesize without help
(induce, plan, design)

Self-management:

assess, self-discipline, Complexity: low,
(influence, initiate, medium, high
adapt, control)

Example of competence: Synthesize - Context

the concept of communication - L

. familiar, new
without help.

Table 1: Paquette Gilbert’s Competency modeling [9]

Paquette , G[9] defines a competence as the association of
knowledge and abilities,(1) knowledge may be concepts,
procedures, principles or fact (observations, data, and traces)
(2) ability describes the processes that can be applied to
domain knowledge and (3) the performance describes some
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characteristics like the frequency, type of overlay, degree of
autonomy, degree of complexity and context. So, in order to
acquire a competence, the learner has to acquire a set of
abilities determined by a level of performance.

2) Elena’s competency modeling

For Elena G [6], competence modeling requires a detailed
description. This leads to the concept of competency definition
and decomposition. Her conception of the competence is
based on UML (Unified Modeling Language).

The following figure [Figure 1] illustrates Elena’s competency
modeling [6]

requires

——{ CompetencyDefinition
. requires

I CompetencyElementDefinition ]
AN

|
I KnowledgeElementDefinition I

[AttitudeDefinition |

requires

SkillDefinition |

[figurel]: Elena’s competency modeling

e All the characteristics of a competency must be
defined: (1) Knowledge Elements, (2) Skills (3)
Attitudes.

e A competence may require the acquisition of other

competences. For example, programming skills

requires skills in algorithms.

When a competence requires the mastery of more than

a competence. It can be divided to several

competency elements.

D. Learner modeling in a spirit of Competency-Based-
Approach

An adaptive system is designed to provide learning paths
which can be adapted to each learner. This illustrates the need
for an approach to learner modeling, essential and effective for
designing individualized activities. In order to establish a
complete model, we must identify learner characteristics
which the system must adapt. The model of the learner is one
of the links required that guides instructional decisions, it can
be defined as a process of gathering relevant information to
infer the current state of the learner. The representation of the
learner has to be understandable and accessible by the system
[12]. In this stage, we must consider an important question
about learner modeling which is: what are the characteristics
of the learner that should be represented? According to [13]
the characteristics of a learner can take 3 forms: (1) static,
such as name, age, address and that are identifiable at the
beginning of a learning path, (2) dynamic information
extracted from the learner interaction with the system (3) or
information relative to domain knowledge or a context. In this
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sense, the major challenge is to define the dynamic
characteristics that are the basis of any adaptation, for example
the level of current knowledge and skills, errors and problems,
learning styles, etc.

1) Common learner modeling methods

One of the common methods for learner modeling is to
identify, in domain knowledge what he knows from what he
does not know. The overlay model aims to assess the state of
knowledge and skills of a learner to fill the gap. In this
purpose, the overlay model compares the learner state of
knowledge to a simulated expert.

The overlay model measures the level of knowledge using
Boolean measures (yes, no | 0.1), qualitative measures (good,
medium, low) or quantitative as the probability of knowing a
concept. However, this method is essentially based on the
granularity of domain knowledge and does not support
learners' errors. It considers that an error is the result of
strategic choices and not caused by the learner, and can’t
explain the behavior of the learner.

The buggy model (b) complete the recovery model, it use the
most frequently encountered errors considered as mal-
knowledge or incorrect beliefs. Which require a remedial
strategy. However, only errors or bugs do not help to
determine which types of interventions should be done.

The following figure [Figure 2] illustrates the overlay model
(a) and the overlay buggy model (b).

Incorrect knowledge

Learn’s
Knowledge Expert’s

knowledge

Learn’s
knowledge

Expert’s Knowledge

(a)Overlay learner model (b) Overlay Buggy learner model
[figure2]: overlay model

2) Stereotypes

The primary concept of using stereotypes is to gather learners
who share the same characteristics in a group. In this modeling
approach a group contains learners with common skills and
knowledge. as illustrated in the figure [figure3],

c1
0@ ‘ /' (OXOl@)
(OX@) c2 [oXe)
oe —1eo
c3
@0 ~, S50
O  Learner Transition
C1,C2,C3..Cn: Competency

I:I Group

[figure3]: Stereotypes model
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Stereotypes are often the solution to the problem of
initialization of the learner model, by assigning the learner to
an appropriate group and refining its path according to its
progresses.

3) Bayesian networks

Bayesian networks [14][15][16] are directed acyclic graphs
(DAG) whom nodes represent random variables, and whom
structure reflects the conditional dependencies between
variables. The figure below [Figure 4] shows an example

Chain Common cause Common effect

[figured]: Bayesian networks examples
The information shown in these graphs facilitates the sequence
of actions to take A, B or C [16] the orientation of the arcs is
related to the flow of information in the network [15]. The

Bayesians networks can be used to conceive learning
activities.

E. Our proposition of an ontology based-representation for
the competency based approach

Ontologies are general representations of a domain
comprehension mainly based on knowledge extraction [17]
which can be easily manipulated by the computer and
interpreted by humans. As part of our research, we opted for
an ontology-based representation (concepts, properties,
relations) in order to (1) identify the complexity of
competency-based approach, (2) reduce the terminological
confusion that applies (3) provide a shared formalism (4)
Ensure interoperability and reusability among actors and
between systems.

In what follows, we present our proposal of ontology for the
competency-based approach. This ontology aims to complete
the one previously proposed by our team [16][18] but it is
extended to allow us to extract the outline of our adaptive
learning system.

In order to propose an ontology-based representation for the
competency-based approach, we have synthesized our domain
comprehension in a textual form as follows, while Figure
[Figure 5] will give a graphical representation of it:

e A learning situation is the central node of a competency-
based approach, and requires mobilization of different
resources in a context with an overlay and requires
assessments [4].

e A learning situation is also a set of activities in a given
context (which can be familiar or new). Example of
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learning situations: exploration, research, simulation or
teaching situation.

A learning activity uses contents with objectives;
contents are grouped into disciplines [14].

An activity generates traces that could be exploited to
generate individualized learning paths, and often used to
update the learner profile

An assessment identifies the current level of a learner.

A situation overlay depends on chosen learning
modalities: individual or collaborative work, it can also
be partial or total, with or without assistance.

A learning situation requires the mobilization of
resources of various kinds:(1) External resources which
can be human, material or temporal (2) Contextual
resources which depend on the context (3) Educational
resources that can be, for example, courses, exercises,
demonstrations or problems to solve. (4) Internal
resources to represent learner abilities, preferences,
experiences and intelligence degree.

In a learning situation, mobilization has performance and
frequency which  measure learner ability of
reproduction, transposition or innovation. Reproduction
to reproduce or repeat actions in an automatic way,
transposing to mobilize an acquired skill in an
appropriate context, and innovation to propose a new
solution by using the knowledge and skills developed.

A mobilization requires a set of knowledge related to a
domain: general knowledge, expertise, skills.

Knowledge can take 4 forms: General knowledge, learn
to know, learn to do, and learn to be.

Knowledge must have a structure for better
interpretation, storage, handling and interoperability in
e-Learning system.

A learner progresses in a learning path individually or
collaboratively, can join a group and/or participates to a
project.

The trajectory of a learner is a series of learning
activities. It can be static or dynamic.

A competence may require the acquisition of other
competences.

A competence can be transversal or cross-disciplinary.

Ability is the capacity to reproduce, transpose or
innovate.

A trace is used to feed the learner profile; it is also the
result of a learner assessment.

Etc.

Our ontology can be used as the core of any production in the
domain of competences-based approach; in fact this ontology
should reduce or even eliminate the conceptual and
terminological confusion and ensure a shared understanding to
adopt this approach effectively. It also presents our conception
of the environment of our future adaptive e-learning system.
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[Figure 5]: Our Ontology-Based Representation for the Competency-Based Approach
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IV. TOWARDS AN ADAPTIVE E-LEARNING SYSTEM BASED ON
INDIVIDUALIZED PATHS IN A COMPETENCY-BASED APPROACH

A. Adaptation, individualization and personalization

The suffix "tion" in adaptation, individualization and
personalization expresses an "action or the result of an action"
[8]. In one hand, individualization and personalization are
relative to an individual or a person, while the adaptation
reflects the action "to adapt or adjust something» regardless
the person characteristics or preferences [8]. From this, we can
say that the adaptation takes often the form of
individualization or personalization. The individualization can
be associated to one or more learner, while personalization is
directly focused on one and only one learner. For example, an
individualized learning path involves only one learner but
designed to be used for other learners at the same time but a
personalization can cover a single case of learner at a single
time and can’t be used for another learner.

B. System presentation

We propose an adaptive e-learning system in which the learner
can acquire a competence via multiple ways: we plan to
conceive a set of optimal and standard paths for groups of
learners (classes) (1) Beginner (2) Elementary, (3)
Intermediate, (4) Advanced, (5) Very advanced. From theses
paths the system would choose the optimal one based on the
evaluation of the learner, the paths will be refined as the
learner progresses based on actions, evaluations, results,
traces. according to (1) its prerequisites: previously measured
at the entrance of the system, (2) its current level periodically
compared to the competence it should acquire and oriented
towards the next learning step forward.

1) Positioning test step:

Check up the learner pre-requisites. For example, in the
medical field, a treatment will have no effect in the absence of
a relevant diagnosis [3]. In education, individualized paths
will have no effect in the absence of assessments, to put the
learner in a most appropriate activity relative to its current
level.

2) Adaptation step:

From an initial path, the adaptive learning system must
orchestrate learner activities in order to achieve the desired
competence. In this sense, we distinguish two learner
situations:

(1) Learners in the same group whom learning trajectories are
progressively adapted.

(2) Learners whose competence level allows them to join
other groups, weaker or advanced; we call it migration to a
suitable group.

3) Summative evaluation step:

Optional step for understanding the learner advancement in
the acquisition of a competence.

C. System Goal

(1) Achieve a competence by using a fast and optimal path
regardless others learner rhythm.

(2) Combine in a same approach a collaborative and individual
learning.
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(3) Develop models of learners with common characteristic in
order to gather them in a group. It is easier for a teacher to
supervise small groups than each learner.

(4) Maximize learner satisfaction by avoiding non-required
activities to achieve a competence and minimizing training
time.

V. DISCUSSIONS

We divided our work into two main parts: the first discuss the
learner and competence modeling and the second presents our
perception of an adaptive e-Learning system. In the first part
of this paper, we have asked the following question: how to
design a learner and its competences in the spirit of the
competency-based approach? And how to design the learner to
facilitate the generation of individualized paths? First of all,
the methods previously shown do not take into account the
internal resources of the learner. However, to individualize the
learning path, learner capacities, characteristics and the
context are crucial. That’s why we have combined in the same
representation (1) the characteristics of the learner, static ones
as general information (2) dynamic ones as information
extracted from the learner and the system interaction, and (3)
characteristics related to a domain such as knowledge, skills,
or context [13]. We believe that our ontology-based
presentation contains the important elements of the
competency-based approach as well as the principle of
individualization and will form the basis of our adaptive e-
learning system.

The second part of this paper, defines the aim of our future
system, in which the learner can acquire a competence
individually, taking into account its needs, but also in the
context of a homogeneous group: as the individual learning is
not enough: the course adapts the learner path without
isolating him of a group.

VI. CONCLUSION

In this paper, we have discussed the competency-based
approach and the concept of individualization; we have chosen
to reduce its complexity through an ontology, which
represents the learner as central element, the competence as
the result of the e-learning system and the individualized path
as a means to achieve it. In the future, we will focus on the
assessment of the learner because there is no competence
without assessments, in order to put the learner into the most
adequate path.
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Next Generation of Internet Collaborative
Environments

Matija Pipan, Dusan Gabrijel¢i¢ and Julija Lapuh Bele

Abstract—Next  generation  of  Internet  collaborative
environments are described as multi service platforms linked with
other external e-Infrastructures and applications, such as Service
clouds, Learning Management Systems (LMSs), Data repositories,
P2P distribution, Social networking, Authoring tools etc., which
support synchronous and asynchronous cross domain collaboration.
The design and development of such environments implies multiple
technical challenges related to the problems of efficient human-
centric collaboration, adequate security and privacy of users and the
use of services, interoperability of included infrastructures, optimal
storing and distribution of large amounts of data, interoperability
with different technologies (e.g. mobile technologies), etc.

Keywords—Collaboration environment, Content Delivery,
Educational Technologies, Future Internet, On-line Communication,
Privacy and Security, Skills and Competences.

I.  INTRODUCTION

HE Internet, electronic mail, and the Web have

revolutionized the way we communicate and collaborate -
their mass adoption is one of the major technological success
stories of the 20th century. The field of networking is facing a
qualitatively different problem, information overload, that
necessitates smarter and more fine-grained computer support
user-centered and with high quality regarding the human
factors demand in communicating and exchanging the
networked information.

Different pieces needs to interact and provide the necessary
collaborative services based on new design based on the
architecture for the next generation future internet. According
to the 2020 Collaborative Working Environments (Vision
CWEZ2020) [15] this way of working will be based on
collaborative systems that include both the general
collaborative infrastructures and specific applications for
supporting the requirements for human-centric applications
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and services [6]. The collaborative infrastructures will be
based on seamlessly integrated context-aware flexible support
for distributed collaboration among individuals and will
provide service-oriented reference models for massive
collaboration. Pro-active support for pervasive human
collaboration within their own communities and with other
virtual communities is one of the goals to be pursuit.
Collaborative infrastructure consist of system components that
comply with the Service Oriented Architectures (SOA)
allowing specific applications for group-driven composition of
systems for provision of synchronous and asynchronous
teamwork freeing users from routine and enabling the focus to
be on creativity [19].

In accordance with the Vision of CWE2020 next generation
collaborative environments/platforms are expected to increase
the effectiveness of the service in both directions: horizontally
among individuals and within communities and vertically
among communities and different infrastructures. In that
direction, several requirements and research challenges are
indicated:

e Service composition and integration where the collaborative
functions are offered as services (generic services, domain-
specific services and context-specific services) either to the
user or to the application developer.

Incorporation of existing Web 2.0/3.0 social network
platforms and collaborative tools (e.g. authoring tools,
tagging, ranking, ontology, wikis, blogging etc.).

Integration between synchronous & asynchronous cross
domain communication / collaboration.

Proactive collaboration aware artifacts and objects needed
to transform static data so that the entire life cycle of shared
artifacts is also a property to be supported.

Since context information can be aggregated from many
sources, it is a challenge to build a highly distributed
context management environment in the paradigm of the
Future Internet, where all relevant sources are taken into
account.

Building scalable collaborative working environments
includes a multitude of architectural approaches that should
be taken in account e.g. P2P, Cloud computing etc.
Collaborative services need to be instantiated on a multitude
of devices ranging from desktops to mobile devices such as
lightweight Smartphones and PDAs. This challenges
development of proper user interface accommodated to the
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new device and equipped with required applicable security
and privacy mechanisms.

Il. RESEARCH PROBLEMS

According to directives addressed in the Vision CWE2020
in the process of design and development of Next generation
collaboration environments is faced with several research
problems, which have not been yet adequately elaborated. For
that reason we plan in the framework of the development of
collaboration platform to focus on few of them as follows:
Lack of interoperability of higher level services in existing
collaborating platform with focus on systems for e-
learning. Here main problems are related to enabling
access, quality control and filtering of the open content
from many sources integrated in the collaborative service
and the related functionalities that depend from the
platform and the system used

Lack of functionality for searching regarding the user
skills and competency needs, which becomes crucial for
obtaining the most appropriate content. The research here
is oriented into development of effective skill-based
federated tools that allows search, access, re-use and
recommendation of content (User-generated and user-
improved content) to meet target competencies.

Lack of wusable security and privacy services and
mechanisms in the services enabling collaborative
environments. A number of issues in that area have not
been completely solved vyet; including for example
protection of users’ sensitive personal data in social
communities, seamless access to resources in
heterogeneous collaborative environment, access control
to certain types of content in P2P based content delivery
systems, and usable authentication mechanisms for mobile
users of collaborative platforms.

Lack of effective content distribution. In the context of
collaboration among the individuals/communities that
generate large amounts of multimedia content (e.g. video
conferencing records, video/audio/text based documents)
the problem of effective distribution of content to end
users still has no proper and adequate solution.

I1l.  STATE-OF-THE-ART

A. Integration (integrative platform)

Web services have bestowed newfound importance on
Service-Oriented  Architectures (SOA) by providing a
standard-based approach to interoperability between
applications. SOA provides a set of principles, patterns and
practices to provide and consume services which are
orchestrated to realize an agile infrastructure, being able to
support a pluggable service infrastructure where providers,
consumers, and middleware services can collaborate in the
famous 'Publish -- Find -- Bind' triangle [4]. The requirements
to provide an appropriately capable and manageable
integration infrastructure for new Future Internet designed
services are coalescing into the concept known as the
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Enterprise Service Bus (ESB). There are two key ideas behind
this approach [5, 12]: loosely couple the systems taking part in
the integration and break up the integration logic into distinct
easily manageable pieces. The Enterprise Service Bus is an
open standard based message backbone designed to enable the
implementation, deployment, and management of these
solutions based on SOA (Service Oriented Architecture). An
ESB is a set of infrastructure capabilities implemented by
middleware technology that enable an SOA and alleviate
disparity problems between applications running on
heterogeneous platforms and using diverse data formats. It
supports service, message, and event-based interactions with
appropriate service levels and manageability [19].

Major research challenges recognized as being beyond State
of the Art are related to: Dynamic connectivity capabilities,
Topic and content-based routing capabilities, Enhanced
service discovery, End-to-end security solutions, etc.

B. Content delivery and distribution

One of the most successful multimedia content distribution
methods in the last decade are based on P2P technologies. The
technologies have been developed through number or
generations, enriching their features and pushing scalability,
robustness and dependability to the limits. P2P technologies
present a natural content distribution technology that could
effectively support future Internet collaborative working
environments.

The prevalent P2P technology today is based on BitTorrent
protocol [22]. The reason for this is its orientation towards
effective and scalable data transfer of a single data unit (file)
or collection of units. Additional features were added for
effective distribution in the past, like DHT, PEX and the
others. Users can utilize the protocol with one of numerous
BitTorrent clients. Current development trends in advanced
BitTorrent clients like uTorrent, Azureus, Miro and Tribler,
are oriented towards extending basic client functionality.
Content search, rating and presentation are main features being
developed. The integration of the P2P transport and
presentation within a browser [3] (support for Wikipedia
multimedia content distribution) and rich metadata and limited
interactivity enable contribute to unified content distribution.
While efficient content distribution is of crucial importance it
is even more obvious that the user friendly and tailored
consumption of the content should not be neglected. Content
delivery networks based on this technical paradigm will be
used in the integrated collaborative platform which
implementation is described in the Work Program of this
proposal.

C. Skill-based content search

Abundance of digital content puts a user in front of the
problem of making the “right” choices from an expansive list
when searching for content either for information,
entertainment or e-learning and training. Finding the relevant
resources remains an issue, because searching for example of
learning content is based on keywords and metadata that often
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reflect a technical cataloguing perspective, rather than the
needs of the users. Personalized skill and competence-based
search promises to improve this situation. There are several
reasons why skill and competence-based content search is
almost inexistent today: skill and competence related data
structures (e.g. IEEE Reusable Competency Definitions
standard or HR-XML) do not support semantic relations;
ontologies for skills and competences are missing, as well as
extensions in learning opportunities standards (e.g. in CEN
Metadata for Learning Opportunities specification [14]) for
associating structured skills and competencies to learning
opportunities; and quality of content metadata is low.

When developing a technical infrastructure that enables skill
and competence-based services, such as federated search, we
will base our work on the recently finished ICOPER [8] and
OpenScout [17] projects from the EU eContentplus
programme.

D. Security and usability-based service
e Graphical passwords-based authentication.

Research and practice in the past years have shown that
security problems that arise because of low level acceptance
of the end user can be solved only by considering the
usability perspective of the user. In an attempt to create
more memorable authentication mechanisms, several
approaches based on graphical and image password have
been devised where the authentication is based on image
clicking as opposed to typing character based passwords. In
general, two types of mechanisms exist for graphical
authentication: recognition-based and recall-based. In
recognition-based ones, a user is authenticated by
challenging him/her to identify one or more images he or
she chooses during the registration stage. Examples of such
system are Passfaces, developed by the Real User
Corporation [20], and the PassPoint system [21]. In recall-
based techniques, a user is asked to reproduce something
that he or she created or selected earlier during the
registration stage. Examples of recall-based systems can be
found in [11].

Content access control

As the collaborative platform of the Next generation is
based mainly on the infrastructure that uses P2P way of
communication the problem of content protection of the
content offered via the collaborative platform requires some
basic solution [18]. The importance of security and the main
security requirements for the emerging infrastructures in the
Future Internet content delivery networks has already been
emphasized, for example in [7]. According to access control
on the content being shared can be achieved either directly
or indirectly by: a) directly protecting the content; b)
restricting the access in the network where the content is
being delivered; or c) restricting the access to the peer that
possesses the content. Zhang et al propose a mechanism that
can be considered as digital rights management (DRM)
mechanism for BitTorrent [22]. Another mechanism for
access control on data that utilizes encryption is described in
[9]. In this scheme, all peers that are involved in the content
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delivery process receive content encrypted with a same key
for all peers. One form of providing access control on the
P2P network itself is by using private tracker, as specified in
a BitTorrent protocol’s extension. An access control
mechanism on each peer enables the peers to recognize the
authorized peers and to avoid communication with the non-
authorized ones. Such mechanism for a BitTorrent P2P
network, called Closed Swarms protocol, is presented by
Borch et al. [3].

IV. DEVELOPMENT OF THE COLLABORATION PLATFORM

A. Design through use cases

The collaboration platform has been designed based on use
cases typical for business and educational environments. A
number of use cases has been thoroughly studied like a
meeting, lecture, consultations, seminar, discussion room,
lectures recording, tutoring, etc. The most general the meeting
use case is further described below.

Mrs. Ann leads a project working group. The group is
responsible for few forthcoming project tasks. To synchronize
and ensure smooth continuation of the work she decides to
organize a meeting. She studies the tasks, prepares agenda
proposal, carefully pick the meeting participants and collects
all relevant information and documents related to the tasks.
She selects the meeting place and the time of the meeting.
From her experience the meetings are most effective when
their duration is limited. If someone couldn't join the meeting
the materials collected and the meeting recordings will be
available. The agenda and materials prepared have been made
available to the participant for review and possible comments
or additions.

During the meeting some additional documents have been
discussed clarifying the participants’ views on the tasks. One
of the tasks had considerable uncertainties related to its plan
execution. Additional expert has been invited to the meeting to
clarify possible outcomes and related risks. Due to limited
meeting duration needed actions and their expected outcomes
has been quickly agreed and decided.

After the meeting Mrs. Ann has collected all additional
documents and recordings, prepared minutes and made them
available to the group. She tagged and provided notes to the
materials so the work and knowledge generated through their
collaboration will be easier to follow, find and reuse.

Through the use case analysis a number of functional and
other requirements were collected. Every use case has brought
in new aspects, functional and non-functional, additional
actors or stakeholders to make the requirements broader but
more precise as well.

Basic requirements led to a number of collaboration
platform building blocks fulfilling the requirements excerpted
from the use cases. Example of such building blocks are
synchronous multimedia communication, shared white-board
and screen, chat, bulletin boards and forums, meeting minutes
capture, event recordings, voting and other govern tools,
collaborative on-line space with dedicated storage, calendar,
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publishing and word processing capabilities, aim oriented
annotation and search and scalable content distribution system.
But there is a number of nonfunctional requirements as well,
related to security, privacy, usability, scalability and
performance. In particular security has been recognized as
crucial for business oriented collaboration platform usage.
Various security services needs to be provided from
authentication, confidentiality to access control. In addition
individual stakeholders have specific requirements related to
the building blocks implementation, licensing, deployment
capabilities and management which need to be taken into
account.

B. Conceptual plan and implementation

There are number of different platforms, systems and
services that implement a part, whole or a number of the
building blocks discussed in Section Il. They are often
unconnected and do not present the expected functionality of
the target collaborative platform as a whole. Nonfunctional
and other specific requirements are often not taken into
account.

A conceptual collaborative platform plan that takes into the
account mentioned requirements is presented in Figure 1. In
the center of the system is a user that uses a number of
available and (in the project) designed and implemented
systems to achieve his collaboration goals.
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Secure cortent distribution
Access control ,
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L B S |
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L i 3
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l Graphic ECs distribute | recordings
authentication
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STORK2.0
Figure 1. Figure 1.Collaboration platform conceptual plan

The system focal point is eCampus [6], a learning
management system (LMS) acting as a single user interface for
collaboration. Mrs. Ann can easily create a 'place’ for the
meeting, add meeting materials, prepare the agenda, select
system internal and external users for participation and
schedule the meeting according through system calendar
facilities. An example screen-shot of such functionality is
shown in Figure 2, denoted with (1).

As main synchronous communication facility the
OpenMeetings system [16] is used providing a needed base for
multimedia communication, shared white-board, chat and
screen recordings. The system interface was simplified as
possible to improve its usability, keeping only essential
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elements. A screen-shot showing Ann in communication,
presenting the slides, essential event control and ability to
invite new participants is shown in Figure 2, denoted with (2).

The system focal point is eCampus, a leaning management
system (LMS) acting as a single user interface for
collaboration. Ann can easily create a 'place' for the meeting,
add meeting materials, prepare the agenda, select system
internal and external users for participation and schedule the
meeting according through system calendar facilities. An
example screen-shot of such functionality is shown in Figure 2,
denoted with (1).

As main synchronous communication facility the
OpenMeetings system is used providing a needed base for
multimedia communication, shared white-board, chat and
screen recordings. The system interface was simplified as
possible to improve its usability, keeping only essential
elements. A screen-shot showing Mrs. Ann in communication,
presenting the slides, essential event control and ability to
invite new participants is shown in Figure 2, denoted with (2).

Aim oriented search is important concept for more efficient
discovery of materials relevant for particular use case
implementation. The search is utilized through OpenScout
framework [17]. The framework enables competence and skill
based tagging of learning materials and search according the
tags. The project Mrs. Ann is working on related to
development of a skill based curriculum in the field of
economics. The tags as being developed in the project are used
as well to tag the project material as is shown in Figure 2,
denoted with (3) - search for material and (4) - material
sources including with material/recordings tagging.

To enable scalable and low cost content distribution the
platform utilizes NextShare, a P2P content distribution
developed in the EU FP7 P2P-Next project [18]. In this way
Ann can ingest collected materials and recordings into the
distribution system; its users are noted about the material
based on information published through an Atom feed
including with data needed for P2P distribution. The content is
consumed through browser plugin [1] developed in the project.

As already noted in Section Il security has been considered
as very important aspects. In the platform we had incorporated
three distinct security mechanisms: graphical authentication
suitable for smart mobile devices [13], pan-european, Cross
border authentication framework STORK 2.0 (www.eid-
stork2.eu) and an access control protocol for P2P networks -
Enhanced Closed Swarm (ECS) protocol [10]. Ann can use
NextShare content distribution mechanisms to support bulk
delivery of public content to large audiences like students. But
through ECS protocol usage she can specify and enforce who
can access private group materials. Two authentication
mechanisms enable authenticated access to the meetings, pan-
european, STORK based access is presented in Figure 2,
denoted with (5).

On the end a connector, presented in Figure 1 with blue box
within eCampus LMS system, act as a bridge between most of
the presented building blocks (except security mechanisms).
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The connector exports RESTful interfaces to eCampus system,
enabling subsystems functionality utilization and management
in unified, programmable way. The interface API is briefly
presented in Figure 2, denoted with (6).

fus

ne

Figure 2.

Implementation view

The design of the connector and subsystems provides
enough flexibility to be deployed even independently of the
eCampus base. In one way the interfaces developed can be
reused by another LMS system (e.g. LMS Moodle) or a part of
the subsystems be seamlessly replaced without interfering with
the base system OpenMeetings with BigBlueButton [2]. The
system can be easily deployed into cloud environment to gain
all the environment advantages.

V. CONCLUSION

The development of the platform is addressing several
important and challenging research problems that are part of
the Future Internet Networks and Enterprise Systems scientific
agenda. The main contribution of the presented next
generation platform will especially be in the development of
new product based on the achievements that are beyond the
state of the art as defined in the scientific agenda of future
internet collaborative environments, content distribution
systems, privacy and new security solutions in advanced
systems and networks. The impact will be in the development
and adoption of new challenging technologies and services.
The major importance is certainly in the investigation of a
number of technological problems and the associated policy
domains that have bearing on the network and service
infrastructure elements of the Internet of tomorrow. The
research will have impact in the area of the engineering and
scientific field known as Future Internet Technologies, Digital
Agenda but in same time the impact will be noticeable in the
industrial environment as new competitive services to be put
on the market will be enabled.
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Abstract — With the changing face of technologies, instructors
usually find it hard to keep the course syllabus up with the current
advancement in technologies. Introducing the new trends next to the
core learning outcomes is inevitable and has to happen seamlessly. In
order to transform the deterrence of learning new technologies into a
motivational incident, this report presents how a mini-conference
approach has been adopted in the Applied Research Skills course, an
undergraduate course taught to the final year students of Computer
and Information Science department at the Higher Colleges of
Technology — Dubai Women’s College. Throughout the semester,
students pursued original research projects focusing on focus on the
Applied Research in Information Technology to solve community
issues. At the end of the semester, students submitted their research
findings as technical conference papers for the mini-conference, the
CIS Research Day. Submitted papers were reviewed by a panel of
reviewers and presented during the Research Day. Best papers have
been selected based on the reviews. Selected best papers have been
submitted to peer-reviewed international conferences and have been
selected, presented and published. A practical, hands-on method has
been adopted to teach the course that encouraged students to partake
in the rewards of conducting their own secondary research in a
professional and effective manner.

Keywords—mini-conference approach; applied research skills;
Research day

l. INTRODUCTION

In order to include the rapidly developing technologies and
trends in to the course curriculum, mini-conference approach
can be used as an effective method of learning by doing
teaching approach using which the students will be introduced
to research activities. This approach has the potential of
motivating the students to deal with the latest advancements in
technologies and present them in authentic settings.

Incorporating HCT’s strategic initiatives (HIGHER
COLLEGES OF TECHNOLOGY, 2013) and the “learning by
doing” philosophy, mini-conference model proposed blends the
three pillars of academic: Research, Teaching, and Service. 1S
2010 Curriculum Guidelines for Undergraduate Degree
Programs in Information Systems by ACM, AIS and AITP (IS
2010 Curriculum Guidelines, 2010) also have stressed that the
IS professionals must have strong analytical and critical
thinking, interpersonal communication and team skills and
strong ethical principles. These skills were relevant to research,
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teaching and service aspects of academic responsibility which
are part of the mini-conference approach.

Based on the above, the key objectives of the mini-
conference approach that has been implemented to teaching
applied research skills course is to increase the contribution to
scientific research & experience in

e  Creating a new learning process

e Learning new technologies and their implications

e  Enhancing Leadership skills

e Refining Project Planning and Problem Solving

e Increasing critical thinking and problem solving
skills

o  Developing Writing Skills

o Developing Reading and critiquing Skills

o Developing Oral Skills

e Developing Citizenship Skills

e Thinking out of the box and finding innovative

solutions.
The model has been experimented in one of the Arab
countries where research is yet to be matured. The paper has
been organized as below:

e Section Il discusses the already existing literature
related to mini-conference approach.

e Section Il describes the mini-conference model that
has been adopted and implemented.

e Section IV describes the Research Day held towards
the end of the course as final assessment.

e  Section V concludes the paper.

Il.  BACKGROUND STUDY

Educators adopt various approaches to enhance the
teaching and learning process. Learning by doing is one such
approach. In order to include the rapidly developing
technologies and trends in to the course curriculum, mini-
conference approach can be used as an effective method of
learning by doing teaching approach using which the students
will be introduced to research activities. This approach has the
potential of motivating the students to deal with the latest
advancements in technologies and present them in authentic
settings.
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Adopting a mini-conference approach at the undergraduate
level courses to motivate the students to learn by writing
research papers is not new and the first occurrence of such an
approach in computing was in (Borstler & Johansson, 1998).
(Davis & White, 2005) recounts the authors experience in
adopting a mini-conference model to teach multimedia course
which helped the students to enhance their research, technical
writing and oral presentations. Cass & Fernandes (2008) report
about a mini-conference approach where students took up
research assignments and enhanced their communication skills
and changed their attitude towards research. (Sivilotti &
Weide, 2004) is one of the evidences where mini-conference
model has been used to teach research courses. (Healey &
Jenkins, 2009) reports about developing undergraduate
research and inquiry where students have been made to work in
groups on research projects from generating their own valid,
practical and worthwhile research questions through to
presenting findings at a research ‘mini-conference’. All of the
evidences describe the adoption of mini-conference approach
at the undergraduate level to enhance the learning process of IT
related courses and research courses. Also all of them have
focused on enhancing the communication and writing skills but
none of them have focused beyond this. The mini-conference
model adopted to teach the ITEC N415 - Applied Research
Skills has not only focused on enhancing the students' written,
communication and presentation skills but also created a
roadmap to international publications. Also it has blended the
three pillars of academia: Teaching, Research and Service.

I1l.  MINI-CONFERENCE MODEL

This section describes the course and how it is offered as a
mini-conference model.

A. Course Description

This course intend to provide an overview of information
sources, and the research process. Students are expected to

e Gain practical and generic information retrieval skills and
conduct secondary research.

Produce written report(s) of the results as part of a business
case.

This course intends develop a process of identifying,
searching, evaluating and using discipline-specific information

to produce an annotated bibliography.

The various learning outcomes of the course are as below:

e LO1: Conduct secondary research on a selected topic at an
advanced level and in a professional and effective Manner
LO2: Critically evaluate current research using standard
and accepted criteria.

LO3: Write reports and present information which meets

professional organizational standards.

The outcomes clearly indicate the necessity to conduct
secondary research and produce scholarly reports. Weekly
course delivery plan was created based on the LOs which is
shown in Fig. 1.0. The weekly planner clearly shows the steps
involved in creating the research paper.
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B. Course Structure
The course was divided into three phases:

e In the first phase, students were introduced with the
basic concepts of the course satisfying the learning

outcomes and began their research projects.

In the second phase, the students started learning by
doing their original research and sharing their ideas to
the rest of the class in the form of oral and written
presentations.

Finally, in the third part, the students participated in
the mini-conference ‘“Research Day”: they submit
research papers, presenting their papers during mini-
conference etc. A debriefing session was held after the
Research Day to reflect on the experiences.

Learnin;
Week Ollcomf Learning Activity s Allocated
Ttem mark
Lo
¢ Define rasearch.
1-2 ® Define what plagiansmis and how
to avaid it.
® Surveya variety of sources of Resesarch
34 information. Paper 10%
LO1 ¢ Select aresearch topic of interest. Proposal
o List effective search strategies for
finding information
56 o Citereferences in text correctly
and paraphmase comactly giving
cradit to the Scurce.
® Discuss publications
¢ How to publish aressarch
7-8 ¢ Finding a research problem.
* Fommat and present areporttoa
professional standard
*  Wiite a bibliography correctly to Research
LOl & known standards (e.z. MLA, APA). | Paper Phase
LO3 ® Carry on with writing on the -1
salectad research problem using (10% 20%
9-10 different sourcas. Indigdull E
10% group
work)
IDraft
o Identify the difference in quality of Research
information Paper Phase
¢ Critically evalvats and filter sourcss -
of information using appropriate (%
critenia induding, but not limited to | Individual
1112 LOl & historical perspactive, cumrency of & 10%
LO2 information, 2nd validity of data. 5% group
® Carryon with writing on the work)
szlectad research problem using
different sourcss. Final Draft
¢ Distinguish the differences batween
an informative and an Caia Sk
1314 LO3 argumentative research report. .ﬁﬂ\:‘is' 2%
® Carry on with writing on the 2 (Individual)
szlectad research problem using
different sourcas.
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Fig. 1.0 Weekly Course Delivery Plan

These phases clearly blend the three pillars of academia.
The emphasis was given on: identifying a research
topic/problem, writing a research proposal, critically evaluating
the related literature, collecting and analyzing data and
discussing the results, and writing up the research report which
meets universally agreed professional standards.
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Based on these phases, the mini-conference model has been
derived and shown in Fig. 2.0. It has adopted a phased
approach. Systematic assessments were carried out at each
stage of the research process to let the students know the
progress well in advance.

a)Step 1 - Research Proposals: Similar to the
conference call for papers, students were introduced with the
Research Day at the beginning of the semester. They were

Write research proposal

(Introduction, Literature Review
& Methods)

asked to focus on applied research in latest Information
Technologies to solve community issues. In response to the
call for research papers students formulated their teams,
identified research problems and submitted their research
proposals in week 4. The research proposals were graded and
approved. Feedback was given to improve the research ideas.

Phaseg Approach

Design the
study and
develop
methods

Collect &
Collate the

Analyse the
data and
present the
results

Reporton the
study &
dissiminate the
findings

(Research day - Present
the research findings)

) Subm‘i’t ﬂ;te final
[ ra
=y =

Prepare to
presentthe
research

Presentthe
research
finding

findings

Submit to International
Conferences

Identify research
conferences

Prepare and
Present the
research findin

customise the
research paper

format and

Submit to internationa

audience

Fig. 2. 0 Phased Approach Adopted in the Mini-Conference Approach

b) Step 2 — Phase | & II: Students worked in teams on
the approved research problems and

Identified the research methods and methodologies
needed to address the problem

Organised professional level workshops on topics
such as plagiarism, referecing, citation and searching for
literature from authentic sources with the help of college
library. This helped the students to avoid plagiarism, perform
effective literarure search and cite properly.

Conducted critical evaluation of the literature related
to latest trends related to their work in order to identify the
gaps and justify their work

Collected and analyzed data relevant to the research
and proposed solutions to the problems identified

Reported their research in the form of research

reports.
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The submitted report was evaluated and first level feedback
was given based on which the students worked again to
prepare the final draft. This step is crucial the students are
writing their first research paper and straightening their ideas
and work is inevitable for a smooth learning process to take
place. The reports for Phase | & Il were submitted and
presented in week 9 and 13.

c) Step 3 — Phase Ill: The final drafts were submitted
for the Research Day. Each paper was reviewed by three
reviewers. The review panel consisted of faculties and
professional from industry. The papers were presented during
the research day and four papers have been selected as best
papers. Strict criteria were used for grading the papers based
on the review and presentation. Research day was held in
week 15 and feedbacks and reflections were given in week 16.

d) Step 4 — Submission to International Conferences:
Selected best papers were submitted to peer- reviewed
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international conferences. The submitted papers were selected
to be published and presented in international conferences.

IV. RESEARCH DAY — THE MINI-CONFERENCE DAY

The Research Day was conducted as a mini-conference.
The program committee consisted of Chair and Faculties from
the Computer and Information Science (CIS), and researchers
from Industry like Emirates bank reviewed the papers and
evaluated the students’ presentations. The organizing
committee consisted of the MCs for the various sessions from
the students. Chair of CIS Department gave the keynote
address. [Refer Appendix-1 for Research Day invite, paper
presentation schedule].

As mentioned earlier, 70 students from 4 sections presented
20 research findings in parallel sessions which was attended by
staff members, guests and students. The discussions and
feedback given at the end of each presentation were very
useful.

A. Reflection

Students felt that the research activity to be hard. They
found themselves being introduced to

*  New concepts accompanied by theory
«  Difficult research activities such as
o finding authentic resources,
o  knowing how to write a paper,
o  knowing how to write a critical review
o  broadening the horizons against learning new
technologies that were not covered in their
Ccourses.
+  Students do not understand the
o  Applicability of research process to real-life
situations
o Implications of wusing these concepts in
students’ future professional context.

But after the Research Day, students showed a dramatic
change in their opinion. Most of the students felt the activity to
be rewarding. Students mentioned that the mini-conference has

* increased the ability to think, learn, and work
independently and in groups
« strengthened oral and written communication skills
» sharpened critical thinking skills
* gained more confidence
« enriched their knowledge which would help them
prepare for graduate school or the workforce.
Similarly, faculties who taught the course were challenged as
students started learning by doing. Few of the major
challenges were:
* How to create awareness about the importance of
research?
*+ How to motivate and reward students for their
efforts and the value of their time?
o For some students, getting distinction in the
research course is enough.
o For others, a summer research job or trip to
an international conference may do the trick.
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As the students progressed and learnt the art of doing research,
they started realizing the importance of doing research. The
students mentioned that the skills helped them perform better
at their work places. Students felt that the mini-conference
was one of the most rewarding events for them. Also best
papers were submitted to various refereed IT conferences
which was another rewarding activity. All the four have been
selected but two of them have been presented and published.
They are shown in below:

e Research Paper titled “Influence of Technology on
Children's Health” written by Maitha Al Mazmi, Halima
Aslam which was selected to be one of the best papers on
the Research Day held on 14 Jan 2013
as one of the best papers has been accepted, presented and
published in the Proceedings of the International
Conference on technology and Business Management,
Dubai, Mar 18-20, 2013
http://www.icmis.net/ictbm/ictbm13/proceedings/pdf/D32
30-done.pdf

e Another research paper titled “A case study from a college
in UAE: The positive impact of using iPads with first year
college students” written by Buthaina Alshaiba, Maitha
Ahli, arwa Almeeza and Maryam Alawadhi was selected
and presented in the Educational Without Borders
conference held on March 25-28, 2013. Marwa, one of the

authors presented the paper.
http://ewb.hct.ac.ae/ewb2013/student-presenters/marwa-
almeeza/

The other two best papers have been accepted to be presented
in one of the top level conferences, the Eighth International
Conference on Internet and Web Applications and Services
which was be held on June 23 - 28, 2013 - Rome, Italy but the
students did not register and present due to financial
constraints.

It is to be noted that it was not the first time the model was
experimented in HCT. The same approach was tested in
smaller levels in the final year courses including the Applied
Research Skills course which include ITEC N460 — Operating
Systems and ITEC N418 — Information Technology Project.
Exceptional students’ work from these courses have been
submitted to refereed international conferences which are
accepted, presented and published (Al Housani, Mutrib, &
Jaradi, 2009) & (Al Housani, Marzouqgi, Redha, & Rajan,
2011). Table 1.0 shows the list of all the papers published and
their related courses. This clearly shows the generality of the
model which makes it suitable to be implemented for any
course.
I. CONCLUSION

The mini-conference model proposed is an effective
framework which can be used for any undergraduate course. It
is vital to note that the model focuses on delivering the course
contents and the advancements in technologies and techniques
related to the course. The mini-conference approach has been
adopted and experimented in the final year courses of IT other
than Applied Research Skills course in smaller levels and it has


http://www.icmis.net/ictbm/ictbm13/proceedings/pdf/D3230-done.pdf
http://www.icmis.net/ictbm/ictbm13/proceedings/pdf/D3230-done.pdf
http://ewb.hct.ac.ae/ewb2013/student-presenters/marwa-almeeza/
http://ewb.hct.ac.ae/ewb2013/student-presenters/marwa-almeeza/
http://ewb.hct.ac.ae/ewb2013/student-presenters/marwa-almeeza/
http://ewb.hct.ac.ae/ewb2013/student-presenters/marwa-almeeza/
http://ewb.hct.ac.ae/ewb2013/student-presenters/marwa-almeeza/
http://www.iaria.org/conferences2013/CfPICIW13.html
http://www.iaria.org/conferences2013/CfPICIW13.html
http://www.iaria.org/conferences2013/CfPICIW13.html
http://www.iaria.org/conferences2013/CfPICIW13.html

Proceedings of the 2014 International Conference on Educational Technologies and Education

been proven that the results of such courses could also be
elevated to professional level for publications. The research
day conducted towards the end of the course not only helped
the students to present their papers in a professional manner but

also prepared them to face real conferences. The course helped
the students to gain knowledge on how to do research as part of
the course along with additional recognitions such as
international publications.

Title of the Paper &
Publication

Related Course

Housani, B.A.; Marzouqi, I.A.; Redha, S.A.; Rajan, A., "“BuziWomen” — UAE women
entrepreneurs,” Current Trends in Information Technology (CTIT), 2011 International Conference
and Workshop on, vol., no., pp.86,91, 26-27 Oct. 2011
doi: 10.1109/CTIT.2011.6107940

URL.: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6107940&isnumber=6107930

The same project was submitted to the Imagine Cup competition and was selected to be one of the
TOP 10 projects.

Link: http://blogs.msdn.com/b/pooyad/archive/2010/04/28/imagine-cup-qulf-2010-regional-finals-
may-3rd.aspx

ITEC — N418 — Information
Technology Project
Jan 2010 — Jun 2010

Al Housani, B.; Mutrib, B.; Jaradi, H., "The Linux review - Ubuntu desktop edition - version
8.10," Current Trends in Information Technology (CTIT), 2009 International Conference on the,
vol., no., pp.1,6, 15-16 Dec. 2009, doi: 10.1109/CTIT.2009.5423142

URL: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5423142&isnumber=5423104

ITEC N460 -
System
Feb 2009 — Jun 2009

Operating

Saleh, F.; Jani, H.; Marzouqi, M.A.; Khajeh, N.A.; Rajan, A., "Social networking by the youth in | ITEC N415 —  Applied
the UAE: A privacy paradox,” Current Trends in Information Technology (CTIT), 2011 | Research Skills

International Conference and Workshop on, vol, no. pp.28,31, 26-27 Oct. 2011, doi: | Feb 2011 —Jun 2011
10.1109/CTIT.2011.6107957

URL: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6107957 &isnumber=6107930

Buti, A.; Saleh, S.; Hussain, S.; Rajan, A., "The impact of social networking on Emirati | ITEC N415 -  Applied
teenagers,"” Current Trends in Information Technology (CTIT), 2011 International Conference and | Research Skills

Workshop on, vol., no., pp.23,27, 26-27 Oct. 2011, doi: 10.1109/CTIT.2011.6107956 Feb 2011 — Jun 2011

URL: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6107956&isnumber=6107930

Al Raesi, A.; Al Meharabi, M.; Al Hilli, S.; Rajan, A., "The UAE graduates are not placed in their | ITEC N415 -  Applied
right job titles," Current Trends in Information Technology (CTIT), 2011 International Conference | Research Skills

and Workshop on , vol., no., pp.37,40, 26-27 Oct. 2011, doi: 10.1109/CTIT.2011.6107959 Feb 2011 — Jun 2011

URL.: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6107959&isnumber=6107930

Al Shamsi, H.; Ahmed, S.; Redha, F., "Monitoring device for elders in UAE," Current Trends in | ITEC N415 -  Applied

Information Technology (CTIT), 2011 International Conference and Workshop on, vol., no.,
pp.32,36, 26-27 Oct. 2011
doi: 10.1109/CTIT.2011.6107958

URL.: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6107958&isnumber=6107930

Research Skills
Feb 2011 — Jun 2011

Table 1.0 List of publications through courses before the formal adoption of mini-conference approach
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The Assessment of Learning Outcomes in
Chemical Engineering Education: A Case Study
from Saudi Arabia

Ahmed Abasaeed, Abdullah Alsadaawi, Saeed Al-Zahrani and Abdelhamid Ajbar*

Abstract— This paper presents the main features of a study carried
out by the higher education authority in the kingdom of Saudi Arabia
for developing a practical framework for formulating and assessing
learning outcomes in chemical engineering education. The proposed
learning outcomes were based on a compilation of different
international accreditation frameworks. The formulated learning
outcomes were grouped into four learning areas: (1) engineering
sciences and foundation chemistry, (2) engineering analysis and
investigation, (3) engineering design and (4) engineering practice.
The paper also presents the main elements of a proposed standardized
exit exam to test the developed learning outcomes. A table of
specification was constructed that maps the developed learning
outcomes with the test questions distributed over various learning
levels (knowledge and comprehension, application and analysis,
synthesis and evaluation). The table of specification allows the
transformation of the developed learning outcomes into balanced
questions to be used in the exit exam. The paper also discusses the
implications of the proposed plan on the chemical engineering
education in the kingdom and the concerns that are raised by the
different stakeholders.

Keywords— Assessment; learning outcomes; exit
chemical engineering; Saudi Arabia.

exam;

I. INTRODUCTION

The engineering education environment is changing as
information and communication technologies are having
greater impact, and innovation is becoming increasingly
essential. Companies today operate in a highly competitive
environment, and in order to stay ahead of competitors, they
are more inclined to value engineering graduates who possess
a variety of non-technical qualities, in addition to the technical
know-how for the job. Employers as well as academic
accreditation entities are putting pressure to incorporate sound
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assessment techniques into engineering programs. Therefore,
the assessment of learning outcomes has become a primary
focus for engineering education in today’s competitive
environment [1-2].

The outcome-driven assessment process, if carefully designed
and implemented, can be useful at different levels. It can
provide critical information on whether graduates have
acquired the knowledge and skills defined by predetermined
educational objectives. The assessment process can also
convey useful formation to faculty and administrators on the
effectiveness of the design and delivery of the educational
program. It can also develop, in the long term, instruments to
obtain comparable information on what students actually learn
across different engineering colleges [3-4].

Quality assurance requirements, the primary drivers of
assessment, are likely to be more imperative in third work
countries. Engineering education in the kingdom of Saudi
Arabia, for example, is less than half-century old. However,
with the large expansion of the industrial sector as result of oil
revenues, the country has seen a large increase in its
engineering colleges, both public and private. Currently, the
Kingdom has 21 public and 3 private universities offering
engineering education. More than half of these engineering
colleges are less than five years old. This rapid expansion
was, however, not met with adequate assessment of student
learning outcomes.  Although a number of engineering
colleges are accredited, there are sustained complaints from
the industry about the unsuitable quality of the educational
product compared to the demands and expectations of the
labor market. The country ministry of higher education
strongly encourages the universities to seek accreditation.
However, private and newly founded public engineering
institutions present real challenges to the higher education
authorities as they try to maintain acceptable quality standards
in their curriculum and products. In attempt to tackle these
challenges, the ministry of higher education has launched a
study to implement an exit exam for the engineering graduates
across the country. The study was carried out over a period of
two years and involved in the first step the elaboration of a
“qualifications framework”. This was followed by the setting
up of the exam structure. The authorities have also decided to
implement the exit exam, on a trial basis, starting from the first
semester of the next academic year (2014-2015). The
objective of this paper is to provide and discuss details of this
study as applied to the chemical engineering education.
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It should be noted that few countries in the world (e.g.
Colombia) [5] impose a mandatory testing of graduating
engineering students. But large-scale voluntary direct
assessments via standardized tests are carried out by various
nongovernmental assessment agencies in many countries [6-9].
These direct evaluation tests cover both generic competencies
(e.g. reading, writing, mathematics and critical thinking) as
well as technical skills. Other experiences of assessment use
popular alternatives like “curriculum-embedded” assessments
and student portfolios [9-12].

Il. RESEARCH METHODLOGY

The study carried out at the request of the higher ministry of
education in Saudi Arabia lasted two years and involved
essentially the following tasks. The first stage involved an
extensive review of available literature on the development of
frameworks for learning outcomes in engineering education in
order to compile previous related works, experiences, and
lessons learned. The literature review covered experiences
from various countries worldwide. The review also covered
independent and important projects on learning outcomes such
as the Accreditation Board for Engineering and Technology
(ABET) [13], Conceiving- Designing- Implementing-
Operating  (CDIO) [14], European Accredited Engineer
framework (EUR-ACE) [15], Assessment of Higher Education
Learning Outcomes project (Tuning-AHELO) [16], UK
standard for professional engineering competence (UK-SPEC)
[17], standards for Engineers Australia (EA) [18], National
Academy of Engineering (NAE) [19] and International
Engineering Alliance (IEA) [20]. The second task involved
the development of a local framework for engineering learning
outcomes for various disciplines while the final task consisted
in the development of the structure of the proposed exit exam.
In the course of the study, the products of each stage were
reviewed locally and by international experts through several
workshops organized by the ministry.

PROPOSED FRAMEWORK

Chemical Engineering (ChE) skills include the knowledge of
basic sciences, foundation chemistry, general engineering
fundamentals and physical & chemical processes. Chemical
engineers apply, in a well-integrated manner, these areas of
knowledge as well as the acquired soft skills in the analysis,
design and ultimately the operation and control of chemical
plants while maintaining and preserving codes of practice,
ethics, safety, health, economics and environment [21-25].
The proposed framework for learning outcomes was
organized into four “learning areas” namely: engineering
sciences, engineering analysis and investigation, engineering
design, and engineering practice. Within each learning area,
the content is further defined by a set of abilities. Each ability
is composed of two major parts:
e The ability statement which broadly defines what an
engineering graduate in his field/discipline should
know and be able to do.
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e The descriptive statements of the learning outcomes
(LO) associated with the ability. These LOs describe
in greater detail the knowledge and skills eligible for
testing [26].

The following is a description of these abilities followed by
the description of the main features of the proposed
standardized exit exam.

A. Learning area: Engineering sciences and foundation
chemistry

A.1 Ability (ChEL): The ability to demonstrate knowledge in
foundation chemistry and fundamentals of chemical
engineering.

Associated Learning Outcomes:

Graduates who possess this ability (ChE1) should be able to:

1. Describe and apply the basics of organic and inorganic
chemistry.

2. Use concepts of units and dimensions; state major
process variables; use physchrometric charts;
perform basic material and energy balances.

3. State the first and second law of thermodynamics and
their implications; utilize volumetric properties of
pure and mixed fluids.

4. Discuss the various properties of engineering materials,
the atomic and crystalline structures of materials, and
the phase diagram of solid materials; identify causes
of materials failure and imperfections.

A.2 Ability (ChE2): The ability to demonstrate knowledge
of physical processes encountered in chemical
engineering practice including the various separation
process.

Associated Learning Outcomes:

Graduates who possess this ability (ChE2) should be able to:

1. Describe the fundamental, the physical meaning and
the equations governing these processes; explain fluid
statics and dynamics; recognize the differences
between flow through annulus, submerged bodies and
porous media.

Define and distinguish the basics of physical transfer

processes and the factors that affect transfer and

diffusion processes.

3. Apply the fundamentals of stage operations using
phase diagrams and phase equilibrium, and describe
the main factors affecting them.

A.3 Ability (ChE3): The ability to demonstrate knowledge of
chemical processes encountered in chemical engineering
practice and the implications of reaction kinetics on them.

Associated Learning Outcomes:

Graduates who possess this ability (ChE3) should be able to:

1. Use reaction stoichiometry and rate equations for
irreversible and reversible reaction for both single
and multiple reactions.

2. Understand the concepts of conversion, selectivity and
yield.

A.4 Ability (ChE4): The ability to demonstrate basic

knowledge of control systems used in chemical
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plants.
Associated Learning Outcomes:
Graduates who possess this ability (ChE4) should be able to:
1. Understand process control structure and the concepts
of set points, disturbances, controlled, manipulated
variables and transfer functions.

B. Learning area: Engineering analysis and investigation

B.1 Ability (ChE5): The ability to identify, formulate, analyze
and solve common chemical engineering problems including
physical and chemical processes or units.

Associated Learning Outcomes:

Graduates who possess this ability (ChES5) should be able to:

1. Apply basic material and energy balances to analyze
and solve problems for a unit, process or an entire
flow sheet using sequential and/or process solutions
by performing hand-calculations and/or using suitable
computer simulation packages and software.

2. Identify and utilize the limitations imposed by
thermodynamics on processes; apply the proper
equation of state and proper analysis of phase and
chemical equilibria; examine the performance of
power cycles.

3. Quantify the implications and differences in flow
regimes; quantify the effects of elbows, constrictions
and pipe size on power requirements of pumps;
utilize the properties of materials to select a suitable
material for constructing pipes based on the flowing
fluid properties.

4. Calculate heat and mass transfer coefficients; estimate
the properties and role of insulating materials on heat
transfer; perform steady state analysis related to
different modes of heat transfer.

5. Analyze stage-wise and continuous gas-liquid
separation processes by applying graphical and analytical
methods for absorbers and distillation columns.
6. Appreciate the implications of changes in
temperature and pressure on ideal reactors; perform
material and energy balances using rate expressions;
determine reaction kinetics from experimental data.
7.Devise proper control structures for chemical units;
design PID controllers; analyze closed loop
performance.

8. Apply the basics of economic analysis such as profit,
depreciation, profitability, cash flow, present value
and alternative investment; recognize the vital
importance of economic analysis in plant design.

C. Learning area: Engineering design

C.1: Ability (ChES6): The ability to design units, components
and plants to meet specific needs while observing technical,
environmental, economical, societal, ethical and safety
constraints.
Associated Learning Outcomes:
Graduates who possess this ability (ChE6) should be able to:

1. Apply the basic principles of chemical engineering

while  observing  limitations  imposed by
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thermodynamics on units and their designs.

2. Appreciate the impact of the flowing material, flow
type and material of construction on power
requirements and on the design of piping systems and
pumps.

3. Use proper energy equations and codes & standards to
calculate energy requirements for a plant using
equipment, such as heat exchangers and evaporators.

4. Apply the basics of mass transfer operations in the
design of wunits such as absorption, distillation
columns and liquid-liquid extraction units.

5. Apply the knowledge of basic material and energy
balances, and reaction Kinetics in the design of ideal
reactors (CSTR and PFR)

C.2 Ability (ChETY): The ability to utilize experimental data,
software, empirical equations and rules of thumb in the design
of chemical engineering units.
Associated Learning Outcomes:
Graduates who possess this ability (ChE7) should be able to:
1. Interpret experimental data for the benefit of the
design.
2. Use empirical equations and rules of thumbs in the
design of chemical engineering units.

D. Learning area: Engineering practice

D.1 Ability (ChE8): The chemical engineer must
demonstrate an understanding of professional ethics, codes
and standards, safety, health, control, HAZOP analysis,
costing, management and sustainability as well as knowledge
of contemporary issues and modern developments in the
chemical engineering field.
Associated Learning Outcomes:
Graduates who possess this ability (ChE8) should be able to:

1. Use codes and standards in the chemical engineering
profession.
Recognize  the  implications of  professional
responsibility regarding the design, operation and
control of chemical processes as well as adherence to
liability, accountability and codes of ethics.
Recognize the new development in chemical processes,
new analysis techniques and new software in the
chemical engineering field.
Demonstrate  sensitivity
environment.

to  preserving clean

IV. PROPOSED TEST STRUCTURE

The proposed test is paper based, planned over a 3 hours
session and consists of a total of 50 multiple choice questions.
The test is open to holders of a bachelor degree in Chemical
Engineering as well as students in the final year of such
programs. Books, lecture notes, or similar materials are not
allowed in the test. Necessary reference sheets, equations and
relevant data are provided if needed. The detailed structure of
the test is clarified with the construction of the Table of
Specifications (Table 1). The table of specifications is a map
that facilitates the transformation of the developed learning
outcomes into balanced questions.
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The first column of the table shows the learning area, namely
(engineering sciences & foundation chemistry, engineering
analysis & investigation, engineering design, engineering
practice). The second column indicates the alpha-numeric
code assigned to the ability, as outlined in the earlier section.
The third column contains the codes of learning outcomes as
specified in the previous section. Different learning outcomes
are grouped — if necessary — according to question allocation
requirements. The need for grouping some learning outcomes
stems from the fact that the number of learning outcomes
could exceed the suggested maximum number of questions in
a particular learning area. The grouping of complementary
learning outcomes would ensure that at least one learning
outcome in a particular group will be tested.

The forth column indicates the number of questions allocated
to each learning outcome group. In the present case, 50
questions are included in the test to be conducted over 3 hours.
The fifth column, distributed over three learning levels
(knowledge & comprehension, application & analysis,
synthesis & evaluation), specifies the question distribution
among the three learning levels. For example, there are 9
questions assigned to the first LO group (ChE1-01 to ChE1l-
04) of the first ability (ChE1). Four questions are allocated to
the first learning outcome (ChE1-01). Two of these four
questions are assigned to the first learning level (knowledge &
comprehension) while the other two questions are assigned to
the second learning level (application & analysis). It is
important to note that the distribution of questions among the
learning outcomes follows a careful process which ensures an
adequate coverage for different learning areas (vertical
allocation) as well as for various learning levels (horizontal
allocation). In this regard, the distribution of questions among
the three learning levels is 13 questions (26%) for knowledge
& comprehension, 23 questions (46%) for application &
analysis, and 14 questions (28%) for synthesis & evaluation.
The distribution, on the other hand, of questions among the
four learning areas (including foundation chemistry) is 17
questions (34%) for engineering sciences, 16 questions (32%)
for engineering analysis & investigation, 11 questions (22%)
for engineering design, and 6 questions (12%) for engineering
practice. The sixth column shows the distribution of questions
among different subject areas as well as the total number of
questions. The seventh column shows the percentage of
questions allocated to each learning area while the eighth
column specifies the total allocated time (in minutes) to each
learning area. The last column indicates the average question
time (in minutes) as calculated from the preceding two
columns. This average represents only a general guidance as it
is understood that some questions may require longer or
shorter time.

V. CONCLUSION

This paper has presented the essential features of an ambition
plan by the higher education authorities in Saudi Arabia to set
up an exit exam for the Kingdom engineering graduates. The
plan was set up after two years of extensive study by local staff
and international reviewers. The paper presented the main
elements of this plan as applied to the chemical engineering
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discipline. The plan has been approved by the higher
education authority in the country and is due to be
implemented on a trial basis within one year. The remaining
of the work on this plan focuses now on forming a
comprehensive database of questions that conform to the table
of specifications that was established in this study.

It is understood that the plan, if carefully implemented, could
have a positive impact on engineering education. However,
there are a number of issues that are still controversial in this
plan, and are still under debate by the different stakeholders.
The exam results may serve to rank the different universities
which could affect government spending on them. Newly
formed universities are concerned that their structures are not
yet solid enough to compete with the other well established
colleges. Students and parents are concerned that the exam
results, if communicated to employers, could affect their
chances for recruitment. Faculty members raise the concern
that the students will ultimately focus their efforts on studying
for the exit exam rather than for the actual curriculum.
Multiple choice questions may be inappropriate for testing
high level cognitive skills. All these concerns are valid and
are still being discussed within the ministry. The results of the
first exam are expected within a year, and will provide
valuable feedback that may correct any shortcomings of this
experience.
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A Hybrid Model of Painting: Pictorial
Representation of Visuospatial Attention
through an Eye Tracking Research

S.A. Al-Maqtari, R.O. Basaree, and R. Legino

Abstract— A hybrid pictorial representation of visuospatial
attention in performance art becomes a crucial issue in order to
explore a new drawing technique development. This drawing
technique development is straight related to the eye tracking research
and biometric process that involved visual data analyses of eye
movements, public behavior, and space- based visual attention
features, which is the first study in a visual art field. Multidisciplinary
approach will use in this study through combining between human
eye movements analyses toward Paulikevith’s dancing and the
traditional techniques of drawing. In post-modernism, visible and
invisible theory, the challenge is to represent quality content of
invisible concepts such as attention, sound, motion, and time based
on a clear interpretation of specific properties of the form. In this
paper, we propose the hybrid model of Visuospatial Attention form
(VAF) based on the outcomes of combining among spotlight
attention model and pictorial representation through Aspect-
Recognition theory. We will conduct the experiment using Tobii T60
remote eye tracking hardware and Tobii Studio software set to collect
and analyze the participants’ eye movements when watching
performance movie, Tajwal. The expected outcomes will be 2D and
3D installation artworks that represent the form’s qualities of
visuospatial attention in visual art which could be as an alternative
concept of attention.

Keywords—Eye Tracking Research, Hybrid Painting, Pictorial
Representation, Visual Attention.
In the recent years, there has been an increasing interest in

the pictorial representation and depiction through the
recognition- based hybrids theories as a crucial subject in the
contemporary visual perception debates and depiction studies
[1]-[7]. Cognition theories attempt to ground a hybrid theory
of depiction that represents pictorial reference by mental
perspective of properties from which the picture represents its
objects. Lopes’s theory of depiction— the aspect- recognition
theory is a well-known hybrid theory that embraces pictorial
reference based on a denotative symbol systems, [5]-[7].
Today, visual art researchers focused on the visual
representation of invisible study in order to get deep
understanding of various complex visual perception issues in

installation art, such as the attempts of exploring a space
experience through representing the shape of invisible objects

I. INTRODUCTION
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such as sonic in terms of technical practice, [8], or the attempts
of representing of public experience in installation practices
based on the theoretical and critical investigating, [9]-[11].
Indeed, attention is one of an emotional invisible concept that
commonly has been utilized in visual art studies, however
using a multidisciplinary approach in order to provide creative
research with novel ideas are highly recommended in
contemporary art research  methodologies [12]-[13].
Particularly, the experimental studies based eye tracking
research that capture and analyze the visuospatial attention in
art is too rare, it can only found in Neuroscience, Psychology,
Psycholinguistics, = Ophthalmology,  Usability, =~ Human-
computer interaction, and Package Design and marketing
researches for biomedical and industrial design purposes, [14]-
[17].

A. The Problem Statement

One major drawback of the recent visual representation
studies, is that fails to take public attention into account which
is the main property in visual representation theory . Although
the recent using of multidisciplinary approaches for visual
representation, some studies focused only on the standpoint of
the art studio while exploring invisible concepts in outdoor
spaces, fails to define the sound form properties like the study
by , did not use specific models of attention in public visual
behavior studies and used subjective inducting to archive their
purposes . In addition, attention based on eye tracking
research in art is too rare, it can only found in Neuroscience,
Psychology, Psycholinguistics, Ophthalmology, Usability,
Human-computer interaction, and Package Design and
marketing researches for scientific reasoning and industrial
design purposes .

B. Aim

This study aims to shape the form of visuospatial attention
toward Paulikevitch’s performance artwork “see figl”, based
on the study’s model (VAF) using the combining of eye
movements’ analyses with the traditional drawing techniques.

C. Obijectives

We will achieve our aim through the following objectives:

a) To identify the attention’s features and the hybrid
pictorial representation’s properties in order to
develop (VAF) model based on reviewing Attention
and Pictorial theories.
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b) To record the fixations using an eye tracker Tobii
T60 in order to visualize attention through using the
analyses methods of Tobii Studio software.

To shape (VAF) using installation artworks based on
the combining between the finding of a, b, and
traditional techniques of drawing.

D. Research Question
We address the following questions:

a) What are the components of (VAF) model based on
the combining between Spotlight attention, and the
aspect- recognition theories?

How can detect public’s attention through the
fixations data in dynamic environment, and visualize
its features using eye movement’s analyses methods?
How can shape the experience of public attention in
performance art based on the outcomes of (VAF)
model and traditional drawing?

b)

c)

Fig.1 Paulikevitch’s performance artwork, Tajwal

Il. METHOD

A. Design & Methods

The purpose of this research is to shape (VAF) toward
Tajwal project based on eye movements analyses, pictorial
theory through traditional drawing. Create a test design will be
the design of this study based on one experimental group.
Three scenes of Tajwal project will separate to create three
tests: test 1: Gender, test 2: War, and test 3: Resistance.

So, the project will be undertaken in three areas:
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a) Literature review/ research: to identify (VAF) model
based on attention spotlight theory and aspect-
recognition theory of pictorial representation
through Literature review.

Visualization software / research: to record and

visualize the gaze data based on two methods,

Statistic and Visualization.

a. Statistic: this method is based on area of interest
(AOI) tool. The researcher will use the following
metrics to provide gaze data, fixation count,
fixation length, time of the first duration, fixation
Duration, and visit Duration.

b. Visualization: It depends on four tools based on
Tobii studio analyses which are: bee swam, gaze
plot, heat map, and cluster.

Pictorial Representation/ research: to shape (VAF)

based on the model’s requirements as follows:

a. Attention features: which are spotlight (focus,

fringe, and margin), motion, Intensity, color,

location, cluster, respond time (RT) and
orientation.

Pictorial  Properties: which are pictorial

references, information based identification,

constraints on thought, pictorial aspects, pictorial
systems, pictorial recognition, pictorial meaning,
and pictorial experience.

b)

B. Respondents

We plan to follow the procedures of shuffling sampling
technique. We will collect Fixation (eye movement’s data)
from eight students, three female and five male aged from 23
to 32 years old in University of Malaya. Respondents will be
asked to focus their gaze when watching movie which has
totaling approx. (3.13 min). Clip namely Tajwal will present in
three scenes: war, resistance and the gender.

C. Experiment Setup

The visual attention through human eye movement will be
recorded using an infrared video- based remote eye tracker
(Tobii T60) system and Tobii studio software suite to capture
and analyze the spectators’ experience when watching Tajwal
movie, “fig 2”. Respondents will be asked to watch Tajwal clip
and focus their gaze in three test trails totaling approx. (3.13
min). The viewing distance between the respondents and the
center of the track box will set to (65 cm) from the eye tracker.
Stimuli (Tajwal clip: gender, war, and resistance) will collect
from YouTube and store at (60 Hz) on the native TFT screen
(1280 x 1024 pixels). First, the researcher will take the gender,
age, background information for each one, and then they will
be asked to move their gaze on the calibration points. Second,
they will be asked to focus their gaze on the three scenes when
watching movie.
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D. Visualization Process

It depends on the research design through the following
techniques, “fig. 3”:

a. Orientation vs. (VAF) Shape: Bee Swam tool is used to
display the coded dot of a fixation for all the
participants at the same time in different colors. It will
use to identify the shape element of (VAF) based on the
visual view of dotes distribution, and the total number
of participants at N > 0.5 in order to decide of using
geometric or organic shapes.

Fig. 2 Tobii hardware, Software and experiment setup

Selected location vs. (VAF) line: Gaze Plot tool is used
to display with dot the single view, order of fixation by
numbers, and the length of the fixation for each image
by each participant. It will use to identify the line
element of (VAF) through the feature of location based
on plot’s direction, and the feature of weight based on
plot’s order numbers.

Time& motion vs. (VAF) motion form: also, gaze plot
will use through the (RT) numbers sequence and the
segment technique to select 6 frames (one each ten
second) of each scene in order to identify motion.
Spotlight vs. (VAF) Color and Value: Heat map tool is
used to visualize the behavior of gaze. It consists of
transparent background with the highlighted areas of
attention. Heat map will use to identify color type of
(VAF) for the three senesces based on the area of
interest method (AOI) by fixation amount, fixation
length through combining the result of gaze with the
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color theory wheel by Robert Plutchik. Also, it will use
to identify the value tones of (VAF) based on the time
stamp, duration, and the principles of spotlight model
of attention: Focus, fringe, and margin.

Cluster vs. (VAF) form and space: Cluster tool is used
to display the graphic representation with a high
attention of fixation clusters on the background. This
tool will use to identify the motion, form, and space of
(VAF).

Intensity vs. (VAF) Texture: area of interest (AQlIs) tool
provides the tables and graphs of attention data after
selecting the regions of interest. The researcher will use
AOlIs to estimate the custom data of attention based on
selecting the body area and will define the texture
through Intensity based on visit duration results.

I1l. STATEMENT OF SIGNIFICANCE

This study could be as an alternative source of an innovation
and creation that provide a new technique of painting. It
represents objects such motion, time, and attention from
invisible meaning into a self-visible experience through using
hybrid methods by scientific and artistic approaches.
Therefore, this study will carry benefits to the following:

a. Visual artists and Designers, students and scholars
b. Neuroscience and vision scholar

c. critics and philosophers

d. psychologists

IV. CONCEPTUAL FRAMEWORK

The conceptual framework of this study is the hybrid (VAF)
model which based on the combination between two theories,
spotlight attention theory by William James, and aspect-
recognition theory of depiction by Lopes.Spotlight attention
theory will use to identify the attention features, which are
spotlight (focus, fringe, and margin), motion, Intensity, color,
location, cluster, responds time (RT) and orientation. And
aspect- recognition theory of depiction will use to identify and
describe the properties of depiction in pictorial representation.
The pictorial properties of that will be used based on the
theory are pictorial references, information based
identification, constraints on thought, pictorial aspects,
pictorial systems, pictorial recognition, pictorial meaning, and
pictorial experience. The hybrid (VAF) model components
illustrated in “Fig 4”.

V. CONCLUSION

The expected outcome of this proposed study is 2D and 3D
installation artwork which planned to hold it in Art Expo
Malaysia fair. It will transfer a new concept of self- visual
attention for public experience toward performance art. The
procedures of this study will orient visual artists, painters,
critics to borrow unfamiliar tools to explore the invisible
objects in this world in deeply examination.
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Literature Review/ Research: To Identify hybrid (VAF) model

Y
Spotlight Attention Theory + Aspect- Recognition Theory

Visualization Software/ Research: To record visual data

P\‘ A0
E "‘..'
Tajwal -
Proiect Participa
| Test 1 | | Test 2 | | Test 3 |

AOI
Charts

———-—-—----

Attention

Features
Spotlight
(focus, fringe,
and margin),
motion,
Intensity,
color, location,
cluster,
resnnnd time

]
| Heat

Heat Gaze

Pictorial Representation/ Research: To investigate Pictorial Properties

\Y

Hybrid (VAF) Model

Fig.3 Research Design and Methods
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A Tutorial Based Learning Model (TBL) for
Engineering Students: the best they can get

Dr. Bhawani Shankar Chowdhry, Syed M. Zafi S. Shah, and Syed M. Z. Abbas Shah

Abstract—Problem Based Learning (PBL) has proved to be a
successful method in improving student knowledge retention and
understanding. However, the implementation of PBL puts stress on
resources in terms of teaching staff and lab usage which is a
hindrance for the participating students. In this paper we present the
results of an experiment conducted for the implementation of a
Tutorial Based Learning model which can be incorporated in to a
scenario where the number of students is large (>100) and resources
are limited which is very much the case in developing countries. The
experiment involved four modules taught at the undergraduate
course in Electronics Engineering at Mehran University of
Engineering and Technology, Pakistan. A total of 120 students were
divided in to four sections each consisting of 30 students. Each
section was further divided in to groups of 6 students each. Two hour
Tutorial Based Learning (TBL) sessions were conducted for each
section on different courses each week in which a particular
problem/topic was discussed. The students were asked to present the
deliverables of the problem on the completion of the program. At the
end of the experiment which ran for one semester, results showed a
marked improvement in the student grades for the courses involved
in the experiment and increased student participation in classes.

Keywords—Electronic  Engineering, Problem  Based

Learning, Tutorial Based Learning.

I. INTRODUCTION

EVELOPING countries face the challenging task of
providing quality education to students with limited
resources in terms of teaching staff and equipment.

After the introduction of PBL in Maastricht University,
Maastricht, The Netherlands [1], it has been implemented in
several scenarios [2]-[4]. The PBL involves teacher to act in a
facilitating role instead of a tutoring role and allow the student
to explore some decided aspect of his field of study [5].

The authors in [6] and [7] discuss a PBL implementation in
which the Problem Based Learning is preceded by course
lectures for Electronic Engineering [6]. This approach is said
to have provided the student exposure to both conventional
style learning as well as solving real problems. However, such
practice has the disadvantage of students moving between two
very different forms of learning.

The authors in [8] provide their observations on the
implementation of a PBL system for the teaching of Wind
Energy Conversion Systems for a Masters Degree. First, the
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theoretical background of wind turbines was provided to the
student in taught lectures followed by a PBL section. The PBL
involved providing the students with a virtual simulation of a
wind turbine and its inherent systems as well as a real physical
system. The students were then asked to analyse the two
systems to develop an understanding of the two and determine
experimental integrity. It was found that the students
performed well on the virtual analysis part of the PBL
implementation but did not receive well the real time analysis.
This method, like [5], [7] has the disadvantage of presenting
the student with a dramatic change in the learning method.

The authors in [9] discuss the impacts and the observations
from PBL courses in various fields. It was found that the PBL
based courses exhibited higher student attendance as compared
to conventional lecture style classes. This has been shown to
support the theory that PBL provides a practical understanding
of the theoretical concepts and thus is a motivating factor for
student involvement. It was also found that PBL courses had
improved the problem solving skills of the students as
determined through exercises. It was concluded that students
favoured a PBL based setting because of its learning benefits
and understanding of theoretical concepts.

However, the implementation of PBL has encountered
problems [10], [11] in terms of students behaviour, workload
on the students as well as the instructors involved, the
behaviour of the instructors as to the extent of help to be
provided to the students, the required resources and the
number of students involved in the program.

In order to try and overcome some of the mentioned
problems, in this paper, we present a learning model that
incorporates theoretical understanding with practical real
world problem solving. The second section presents a
description of the system model, the third section gives the
methodology of our implementation and the fourth section
presents and discusses the results. The paper is concluded in
the fifth section which also presents potential areas of further
study.

TBL system was implemented for four out a total of five
courses taught during the second year of the undergraduate
program of BEng. Electronics Engineering at Mehran
University of Engineering and Technology, Jamshoro,
Pakistan. Three courses were related to core Electronics

SYSTEM MODEL



Proceedings of the 2014 International Conference on Educational Technologies and Education

Engineering, namely Measurement and Instrumentation (M),
Amplifier and Oscillators (AO) and Digital Electronics (DE)
whereas the fourth course was on engineering mathematics
called Differential Equations and Fourier Series (DEFS). All
of the courses were previously taught in a traditional
lecture/exam setup, however, for the experiment, in addition to
theoretical lectures separate TBL sessions were scheduled
every week. Apart from the outcomes of the course as a whole,
the targeted outcomes of the experiment were to:

a) Enhance student learning

b) Develop interpersonal and discussion skills

c) Trigger cognitive thinking for practical

solving
The experiment was conducted over the span of one

semester (13 weeks) in 2013. A class consisting of 120
students was divided in to four sections of 30 students. Each
section was assigned a supervisor. The supervisor was
responsible for facilitating the students in matters relating to
understanding of the problem and logistical issues.
Furthermore, 5 subgroups were formed within each section
such that each subgroup consisted of 6 students. It was ensured
that each subgroup consisted of at least one student from the
top six students of the section as determined from previous
examination results. A problem comprising of three stages was
devised for each course included in the experiment. Every
week, a two hour TBL session was organised in each section
for one of the four courses in which students were provided a
description of a case study. Students were instructed to
organise subgroup meetings and submit a report on the work
progress during the TBL sessions. At the end of every month,
students were introduced to a new aspect of the case study.
Finally, students were required to deliver presentations on their
understanding of the case study.

problem

IIl. MeTHoDOLOGY

A.Measurement and Instrumentation

The course on Measurement and Instrumentation is
designed to introduce the basic principles of instrument
operation and measurement systems to the students. It aims to
provide the students with the skills required to be able to
conduct measurements of physical parameters and interpret
them. It also provides the students with an understanding of
functionality and principles of commonly used instruments.

B. Amplifiers and Oscillators

The course on Amplifier and Oscillators aims to provide the
student with skills necessary to develop analogue circuits for
tasks such as signal conditioning, communication systems and
to gain an insight in to the various methods employed to
accomplish certain analogue functions using discrete
components.

C. Digital Electronics
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This course serves as the foundation course for digital
system design for applications. It involves the study of the
various aspects of digital circuit design and study of the
functions of common combinational and sequential digital
circuits. It also provides an insight in to the characteristics of
the different technologies available in the digital electronic
industry.

D. Differential Equation and Fourier Series

Differential Equation and Fourier Series is a course
designed to introduce the student to the application of
differential equations to formalising problems in electronic
circuit analyses. It also provides the student an understanding
of basic Fourier principles and the concept of decomposition
using Fourier series.

For each course, the devised problem was broken down in
to three stages in increasing order of complexity, each
requiring a different set of deliverables to be satisfied. The
first stage of the problem for each course related to review of
the available literature so that students can familiarise
themselves to the case study being considered. The second
stage of the case study consisted of a task to describe the
dependency and requirements of system components. The third
and final stage was a set of specification parameters in a
problem scenario for which each subgroup was instructed to
produce a solution and provide justifications for their design.
Regular theory lectures/Lab sessions were conducted alongside
the TBL sessions during the semester.

IV. RESULTS

These students were evaluated in written exams conducted
at the end of the semester and for the solutions developed for
the assigned case studies. Several factors are provided in [12]-
[14] for taking in to consideration when assessing the
effectiveness for a problem based learning program. However,
there is no agreed gauge on testing the success or failure of a
program. In order to incorporate the diverse testing criteria
advised by authors and provide a broad insight in to the results
from various sides, we used three metrics to examine the
efficacy of our model. The first metric was an analysis of the
performance of the students in exams and the report on the
problem, the second and third was a survey conducted from
the students and the staff involved in the program. We present
in this paper a summary of our findings.
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A. Student performance

Student performance was analysed based on the reports
produced in the TBL sessions and the results of the exams
appeared in for each of the courses. Three measures have been
considered for inspecting student performance. The first
indicator we use is the comparison of the average marks for
each course with and without TBL. Fig. 1 shows the average
marks (rounded to the nearest integer) scored for each course
during the year TBL was implemented (2013) and the year
prior to TBL implementation (2012).

It can be observed from Fig. 1 that the largest improvement
of 19.75% was observed for the course DEFS. This can be
possible due to the fact that TBL included mathematical
application to practical electronic problems which provided a
direct insight in to application of the mathematical principles

Average marks for each subject
% T
88 3//{;;k 2012
86 —H&— 2013 (with TBL)

84
82
80
78
76
74
72
70
68
66
64
62

Marks

AO DE Ml DEFS

Fig. 1: Average marks for each course

rather than an abstract mathematical understanding. It was also
observed that the course MI showed the least improvement
that is 5.45%. The possibility for this stems from the fact that
this course already required a significant amount of laboratory
based work in the previous year, since TBL also emphasises
on practical understanding, a relatively small improvement
was observed.

The second gauge that was used is the number of failures in
these courses for the two years. This was chosen so as to
ascertain the uniformity of the improvement as average marks
can be misleading when considering the performance of
individual samples. Fig. 2 shows the number of failures in the
courses for the year 2013 and 2012. It can be seen that the
number of failures reduced significantly in DEFS which is
supported by the average increase in marks. The least
reduction is seen to occur in MI which is again corroborated
by the fact that the course had a considerable amount of
practical work involved in the previous year.

Fig. 3 provides a comparison between the number of
students of the same class who failed at least one course in the
semester prior to the introduction of TBL. It can be observed
that with the implementation of TBL, the number of failures
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has been reduced by 10.

Number of failures in each subject
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Fig. 2: Number of student failures for each course

B. Student Feedback
Upon the conclusion of the semester, all 120 students were
asked to participate in a survey which was used to determine
the perspective of the students on the program. The survey
consisted of questions relating to various aspects of the TBL

Number of failures in the batch

I rrevious semester

I current semester(with TBL) | |

45
43

Number of failures

Fig. 3: Number of failures in 2013 and 2012

implementation. The questionnaire used in the survey and the
student response is presented in Table 1.

It can be observed that the TBL program has been well
received by the students with a significant majority being
satisfied with it. A further area of interest is the student
impression on the increased amount of work and the time
management involved in the completion of the tasks. Nearly
half the students found the increased amount of work to be
manageable; however, the time given to the students for
completing the tasks was found to be problem with 45%
indicating so. The fact that the increased work load was
manageable can be explained from the fact that the students
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were attending classes for the selected modules and thus were
getting an insight to the general field of study. This is evident
from the fact that 68% of students supported this aspect of the
program and found it to be helpful. The problems on the
management of time can be mitigated by changing the extent
of the problem depth.

Another aspect to look upon is the student perception on the
technical content of the program. The problems assigned to
students were of open nature so as to enable to students to
develop different approaches to the same problem and be able
to devise solutions. This was well taken as shown by the high
acceptance of the problem context. This is corroborated by the
improvement in the performance of students in the module

exams. Feedback was also taken on the management of
resources and the support provided by teachers. Due to the
tight schedule of the class timetable, making the resources
available for students was a considerable challenge. However,
as seen from Table 1, resource allocation was sufficiently
provided for all students. This depends heavily on the nature
of the tasks formulated for the courses involved. The tasks in
this program required the use of computers and hardware
equipment which was easily available. Teacher support for the
tasks was limited to getting updates from students on current
progress. As seen from the Table 1, the students were satisfied
with the support the teachers provided during the program.

Table 1: Student Questionnaire and responses (N=120)

S No. Question Strongly Agree Neutral Disagree Strongly
Agree Disagree
1. Overall Satisfaction with course model 33(28)% 53(44%) 30 (25%) | 04(3%) 00
2. The amount of work was manageable 07(6%) 43(36%) 45(38%) 24(20%) 01(<<1%)
3. Time management was a problem 19(16%) 35(29%) 47(39%) 15(13%) 04(3%)
4. Context of problem was understandable 27(23%) 61(50%) 24(20%) 08(7%) 00
5. Like to work in a team 81(68%) 26(21%) 13(11%) 00 00
6. Studying course material was helpful in | 37(30%) 45(38%) 29(24%) 09(8%) 00
providing an insight in to tasks
7. Teacher support was sufficient 40(33%) 58(48%) 21(18%) 01(<<1%) 00
8. TBL has helped developed practical | 37(31%) 65(54%) 18(15%) 00 00
understanding of subject
9. Resources provided were well managed 24(20%) 79(66%) 17(14%) 00 00

C. Teacher Feedback

Along with conducting a student survey, the participating
faculty members were also asked to provide details of their
experience during the program. Unlike the students, however,
the feedback required elaborate answers on two aspects of the
program, the design of the curriculum which involved planning
the tasks along with the taught modules and the sessions with
the students. The other was the increase in workload.

The tasks to be designed for the TBL sessions were meant
to provide students with an outlook of problem solving and
management skills required in a real world scenario. This
involved surveying projects from various sources, breaking
them in to tasks, downscaling them to be completed within the
given time duration and deciding the deliverables for each part
of the task. This increased work load of the teachers
significantly and proved to be a tedious task. Ensuring that the
problem was open enough to be carried out using different
approaches also required careful consideration from the point
of teachers.

V. CONCLUSION

In this paper, we highlighted the observations from the
implementation of a Tutorial Based Learning methodology
developed at Mehran University of Engineering and
Technology. The methodology provides an opportunity for
universities to provide their students with practical as well as
theoretical knowledge. Implementation of the model was
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found to have improved student grades in the respective
courses with the most significant improvement being observed
in the areas containing significant mathematical content.
Student feedback showed that the students were comfortable
with such a learning system as it helped them with their
courses. Furthermore, since the tasks were of familiar nature
due to the support provided by the course study, grade anxiety
[15], [16] was not complained by any of the students. Teacher
feedback provided an insight in to the challenges that faculty
members have to encounter in formulating tasks for such a
program.

Finally, the TBL has shown promising results in light of
improvement of student performance in our courses. However,
more research needs to be carried out in understanding the
long term impacts of such a module especially in the area of
the skills of teamwork and management that students can
potentially develop which are of interest to employers, the
effect of increased workload and the formulation of tasks for
such as system is also something that needs to be further
studied.
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	I. INTRODUCTION
	n the recent years, there has been an increasing interest in the pictorial representation and depiction through the recognition- based hybrids theories as a crucial subject in the contemporary visual perception debates and depiction studies [1]-[7]. Cognition theories attempt to ground a hybrid theory of depiction that represents pictorial reference by mental perspective of properties from which the picture represents its objects. Lopes’s theory of depiction— the aspect- recognition theory is a well-known hybrid theory that embraces pictorial reference based on a denotative symbol systems, [5]-[7]. Today, visual art researchers focused on the visual representation of invisible study in order to get deep understanding of various complex visual perception issues in installation art, such as the attempts of exploring a space experience through representing the shape of invisible objects such as sonic in terms of technical practice, [8], or the attempts of representing of  public experience in installation practices based on the theoretical and critical investigating, [9]-[11]. Indeed, attention is one of an emotional invisible concept that commonly has been utilized in visual art studies, however using a multidisciplinary approach in order to provide creative research with novel ideas are highly recommended in contemporary art research methodologies [12]-[13]. Particularly, the experimental studies based eye tracking research that capture and analyze the visuospatial attention in art is too rare, it can only found in Neuroscience, Psychology, Psycholinguistics, Ophthalmology, Usability, Human-computer interaction, and Package Design and marketing researches for biomedical and industrial design purposes, [14]-[17]. 
	A. The Problem Statement 
	B. Aim
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	II. METHOD
	A. Design & Methods
	B. Respondents 
	We plan to follow the procedures of shuffling sampling technique. We will collect Fixation (eye movement’s data) from eight students, three female and five male aged from 23 to 32 years old in University of Malaya. Respondents will be asked to focus their gaze when watching movie which has totaling approx. (3.13 min). Clip namely Tajwal will present in three scenes: war, resistance and the gender.

	C. Experiment Setup
	The visual attention through human eye movement will be recorded using an infrared video- based remote eye tracker (Tobii T60) system and Tobii studio software suite to capture and analyze the spectators’ experience when watching Tajwal movie, “fig 2”. Respondents will be asked to watch Tajwal clip and focus their gaze in three test trails totaling approx. (3.13 min). The viewing distance between the respondents and the center of the track box will set to (65 cm) from the eye tracker. Stimuli (Tajwal clip: gender, war, and resistance) will collect from YouTube and store at (60 Hz) on the native TFT screen (1280 × 1024 pixels). First, the researcher will take the gender, age, background information for each one, and then they will be asked to move their gaze on the calibration points. Second, they will be asked to focus their gaze on the three scenes when watching movie. 

	D. Visualization Process

	III. statement of significance
	This study could be as an alternative source of an innovation and creation that provide a new technique of painting. It represents objects such motion, time, and attention from invisible meaning into a self-visible experience through using hybrid methods by scientific and artistic approaches. Therefore, this study will carry benefits to the following: 
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