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The Effect of using a Metacognition Strategy based on using Self-
questioning in Improving Reading Comprehension of the Basic Stage
Students in Jordan

Dr. Hmoud M. M. Al-Elimat, Faculty of Education,
Al-al-Bayt University, Mafraq, Jordan

This study aimed at identifying the effect of using self-questioning strategy in
improving reading comprehension. The study consisted of (178) male and female 9™
grade students distributed into six sections. The sections were distributed randomly
into three groups.

To achieve the goal of the study, the researcher prepared an exam for reading
comprehension. The reliability and consistency for the exam was checked. The
researcher prepared a guide handbook for teachers which included the instructional
content which was taught in accordance to self-questioning strategy steps
(individual/ cooperative learning). After the completion of the study period the
reading comprehension exam was reapplied on the study groups.

The means and the standard deviations of the students' scores were computed. Two
way ANOVA was used to detect the individual differences between the means of the
reading comprehension exam, LSD test was used for the post comparisons. The
study showed the following results:

1. There are significant statistical differences at o = 0.05 in the reading
comprehension strategy attributed to the teaching strategy in favor of the
students who were taught by self-questioning strategy (individual learning)
and self-questioning strategy (cooperative learning). But the results did not
reveal the presence of any significant statistical differences between the
average performance of the group that was taught by self-questioning
strategy (individual learning) and the group that was taught by self-
questioning strategy (cooperative learning).

2. There are no significant statistical differences at a = 0.05 in reading
comprehension attributed to the interaction between the strategy of teaching
and the gender of students.

In light of the results of the study, the researcher recommends the use of self-

questioning strategy (individual and cooperative learning) in teaching reading
comprehension texts in the basic stage.
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ABSTRACT

The purpose of this study is to view information industries as network
industries. Information providers must take into account the networks, at
which their information products are distributed. Libraries must always
fund themselves either from direct fees or from donors and taxpayers.

It is often presumed that the presence of renting facilities with "allowance
to copy" reduces the profit of original producers of information. Even if
the presence of libraries may reduce the demand for purchases of books,
because there are many readers who benefit from a library's purchase of a
book, the willingness to pay of libraries or rental stores may far exceed the
willingness to pay of an individual. Thus renting could be profit
enhancing.
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ABSTRACT

In this research study an Nd: Glass laser Of the laser and
Plasma Institute for Higher Studies University of Baghdad
was used to irradiate carbon and and aluminum targets as a
Plasma source. Photoresist detectors were fabricated and
developed to detect UV emission from these targets. The
incident laser energies and power densities on targets were
(2-7) Joule and (0.77x10%) Watt/cm® respectively.
Photoresists were found to be able to detect wavelengths in the range Starting
from (0.4 )um and below
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Effect of tap worms Infestation on meat of
slaughtered animals and human's health in Ibb Governorate
By
Dr. Mohammed Ali El-Ashwal

Assist. Prof of animal breeding and improvement
Prof Dr. Abdel-Baset Ismail El-Mashed, Prof of pathology

Abstract

This study carried out on three aspects, the first one was carried on inspection of meat of
slaughtered animals in central abattoir in Ibb at the time from 2004 to 2007 in order to
estimate the percentage of the effect of tap worm infestation on meat either due to total
contamination or due to partial condemnation. The second of human infection by the
development stage of tapeworms and the last aspect filed studies on the affection of tapeworm
on sheep and how deals with such problems.

Our results denoted that, the carcasses examined at central Ibb abattoir a total
condemnation due to tap worms infestation was higher in 2005 whereas the results were 1.54,
0.68, 0.37, and 0.23 % for years 2005, 2007, 2006 and 2004 respectively,
while partial condemnation including different body oranges came as following, the lungs
condemnation considered the highest ratio as it represented by 19.66, 16.73, 15.53 and 8.47 %
for years 2005, 2004, 2007 and 2006 respectively. But the condemnation of liver including
high percent in 2005 it reaches to 11.92, 10.76, 8.97 and 5.71 % for years 2005, 2007, 2004
and 2006 respectively. While the condemnation of head, heart and Kidneys showing lower
ratio and ranged from 0.30% to 0.087%.

The developmental stages of the tap worms in this study came in three forms, first
in a viable cysts which seen embedded in the tissue of the carcasses as a small cyst filled with
clear fluid in which the scolex float out, the second type is degenerated cysts which contain a
fibrous tissue capsule and contain with fluid and scolex of the tap worms, but this type not
dangerous, the third type is casemated or calcified cysts.

From the economic point of view, it clear from the obtained results at what extend
the losses in meat of slaughtered animals are lost due to heavy tap- worms infestation which
may be reached to number of millions Rials.

The second aspect of this study carried out on 300 head of native sheep infested by
tap-worms during the period from September to December 2007, whereas the morbidity rat
reach to 80% and the mortality rate was 9.33%.

The third aspect of this study carried out on the laboratory recoding analysis that
present at Al-thowra hospital in Ibb governorate, which denoted the present of infestation by
tap-worms between people and students.

From the previous study, the periodical examination of the farm animals and man
for the presence of tap-worms by examination of feces and treatment of any animals or
persons that showing positive results is very Important to avoid the economic losses among
the slaughtered animals as a results of such infestation. In addition, the killing on the stray
dogs and cats around abattoirs is very necessary.
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CHARACTERISTICS OF THE BULK
POSITRON LIFETIME IN Cu-ZN ALLOY

S.S.Kamoon
Faculty Of Education ,Arts and Science,
Sa‘adah, University of Sana’a

ABSTRACT:

Experimental  characterization of positron lifetimes
spectroscopy for ulk states are considered in Cu-Zn binary alloys
system with concentrations of 5%, 15%, 23%, 37% and 52% weight
percent of Zn for the first time. The general trend exhibits the same
behavior in all cases, in which the bulk positron lifetimes vary little
with alloys composition. The bulk annihilation rates of the Cu-Zn
alloys cannot be represented by a linear relationship throughout the
entire concentration range including all phases. The positrons are not
equally likely to be anywhere in the crystal, but there is a preferential
positron trapping at Zn site rather than Cu sites.

1 -INTRODUCTION

In metals, positrons may be trapped by lattice defects, such as, vacancies, vacancy
clusters and dislocations. Positrons being localized at these defects experience a lower
electron density than the average, which results in distinct increases of trapped positrons
lifetime.

In a binary alloys system, when the concentration of one constituent atom is varied, the
alloy passes through a number of different crystal structures. Positrons annihilation in such
alloys will generally not take place with the electrons of each sort of atom in proportional to
the concentration, but it will be significantly affected by the relative positron affinity of the
constituent atoms [1].

Polly-crystalline of Co-Si alloy samples with different Si content were studied by
positron annihilation lifetime [2]. The results were interpreted in terms of the average
electron density over the entire range of Si-concentration including various phases.

Ortega and del Rio [3] have studied the precipitation process of Mg-Ca by positron lifetime
and Doppler broadening . They showed that the positron affinity at a cell in a binary alloy
depends on the two types of cells. In the case of positron preference for one type of atoms,
the annihilation parameter values are biased toward that type of atom. The theoretical
calculations have showed that the positron density enhancement effect [4,5,6] should be small
where solute atoms are well dispersed, but when enhancement effect are more pronounced.
This means that they have arisen from clustering or segregation effects. The appearance of
long clustering of one constituent atom may lead to additional complications [7].

The present work was undertaken to study the positrons lifetime in Cu-Zn alloy system as a
function of zinc concentration. It may provide some information about the characteristics of

The University Researcher Journal, Issue No. (18), 1-20, September 2008 © The University of Ibb, Yemen 2008
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the bulk lifetime of positrons when the aforementioned; binary alloy is passing through
different phases.
2-EXPERIMENTAL PROCEDURE

Polly-crystalline rods of Cu-Zn alloy of 5%, 15%, 23%, 37%, and 52% wt
percent of Zn with a diameter of 20 mm were cut into sets of discs each with 3 mm
thickness. The samples were polished and their contents were checked
quantitatively by Energy Dispersion x-ray Spectroscopy (EDS), and then were
annealed in an evacuated quartz tub at 750 C° for six hours. They were then heat-
treated at 200 C for 24 hours. The surfaces of the samples were mechanically
polished and cleaned by alcohol and then dried.

The positron lifetime was measured for each of the samples by a conventional fast slow-
timing coincidence system with RCA-photo-multiplier and KL.236 plastic scintillation. The
resolution function was approximated by a Gaussian function having (FWHM) of 418ps for
Na energy window using “°Co at 40% energy window. The time window for the
coincidence of the start and stop in the triggering circuit was established by simple cable
delay (~5m) [8]. A positron source of **Na with activity of about 21puCi was prepared by
evaporating a few drops of NaCl on aluminum foil of 5 microns thickness and was covered
with another Al foil of the same thickness. The source was sandwiched in between the two
Al-foils. More experimental details are described in ref. [9]. The positron lifetime spectrum
was analyzed by POSITRONFIT computer program [10]. All positron lifetimes’
measurements were performed at room temperature.

3-RESULTS AND DISCUSSION

The positron lifetimes corresponding to the bulk states for different alloys phases
are given in Table (1). In free positron annihilation limit, the annihilation rates for
Cu-Zn binary alloys should be expressed by the annihilation rates for Cu and Zn
components as [11];

/ICu-Zn= ﬂ,C"+ (AZn_ ACM) CZn (1)

Where A7 3% 27" and C™ are the bulk annihilation rates of the binary alloy, the Cu, the
Zn annihilation rates of pure metals and the concentration of Zn in the alloy sample
respectively. The observed relationship was assumed to be linear and was fitted to the
equation:

y=a+bx

Using the measured values of the positron rates in pure copper and zinc [9].

24 =7.576+0.115 ns™
A% =6.330 + 0.040 ns™

The best fit of the data points in the a-phase region yielded:
A® =7.579+0.005 ns™!
AP =11.195+ ns’!

The linear interpolation slop between the two pure metals is A“" - A™* = -1.247ns"
and the measured annihilation rate of copper A" = 7.576 ns™' is in good agreement
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with the fitted values. The data points in o—phase region can therefore be
represented well in terms of the free positron annihilation limit as shown in Fig. (1).
This result indicates that the positrons are sampling all the region of the crystal
equally. If all experimental points with various phases are considered as showing in
Fig. (2), the fit yielded:

b=-0.784+ 0.100 ns™'
a=7.546+0.029 ns”'

The result shows that the experimental slope is deviated from the interpolation slope between

the two pure metals by 0.453 + 0.152. This indicates that the experimental point of the
various phases cannot be represented in terms of the free positron annihilation limit. The
latter suggest that positrons are not equally likely to be any where in the crystal, but it avoids
the core region. It is expected that positrons may prefer one sort of the two atoms Cu or Zn.
Stott and Kobica [12] postulated that the lifetime of the bulk state in binary alloys
containing two sorts of atoms A and B in relation of the bulk positron lifetime for
the two pure metals constituent is given by:

AP
P = 2)
C B+ CB P

Where C* and C® are the atomic fraction of the constituent cells A and B
respectively, d)A and d)B are the positron affinity factors such that:

o* + ¢® =2 and ¢™> 1 implies that positrons prefer atom A. In terms of the
annihilation rates, equation (2) becomes;

PE=RG A PP 3

The fitting of the data according to equation (3) with all the experimental points
including different phases of the alloy shows that the value of ¢*" is 1.040 + 0.020,
where a value of 0.960 + 0.020 was assigned to ¢ .This result indicates that the
positrons prefer Zn sites on Cu sites.

It may be concluded that in terms of the free positron annihilation limit, the
annihilation rates for Cu — Zn alloys of different phases cannot be described by a
straight line throughout the full range of Zn concentration, but the linear behavior of
As appears for the Cu—rich a-phase only .In the view of the pseudo-potential theory,
the annihilation rates of Cu — Zn alloys of different phases concentration of Zn can
be represented by a linear Relationship throughout the full concentration range
including different phases. The bulk lifetime of the positrons in Cu—Zn alloys of
different Zn concentration was measured and found to be from 133 = 1 ps for Cu—5
atomic percent of Zn alloy to 140 = 2 ps in the case of Cu — 52 atomic percent of
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Zn. Therefore, it was concluded that the bulk positron lifetime is not sensitive to the
Zn concentration changes in this alloy. Since the affinity factor for Zn is longer than

of Cu.

It can be also concluded that the positrons are not equally likely to be anywhere in
the crystal and they prefer Zn sites on Cu sites.
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Table (1) Positron lifetimes corresponding to the bulk states

7B

for different alloys phases.

-
o

Axnihilation rate A;(ns™!)
4 -
oo =

™
[

7.1

Zn% | ¢ (ps) Ae(ns™h)
0.0 132 | 7576 £0.114
5.0 133 | 7.519+£0.057
15.0 135 | 7.407 £0.550
23.0 137 | 7.299+0.107
37.0 137 | 7.299+0.107
52.0 140 | 7.042+0.102
100.0 158 | 6.329+0.036
.05 0.10 .15 025

Fig (1) : The anmihilation rate X;as a function of Zn concentration
in the o—phase region of Cu-Zn alloys

Zn concentration
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Fig (2] : The annihilation rate J'Lf a5 a function of Zn concentration

in Cu-Zn alloys of different phases
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CALcIUM ION AS QUANTUM BIT IN A LINEAR PAUL TRAP
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Abstract:

One of the most promising ions to be used as a quantum bit
(qubit) is "Ca"  In this paper the effect of the laser wavelength detuning
on the quantum register state is studied. Trapped ion quantum
computer that was suggested by Cirac is adopted in this work. Starting
from laser wavelength 709nm to 749nm, the fidelity is calculated for
different physical and geometrical parameters of the linear Paul trap.
The two energy levels #Su2 and 3 Psaof Ca’ are chosen to represent

the two logical states |°2and | states of the qubit. The results show
that the optimum value of the fidelity can be achieved by choosing
suitable values of the physical and geometrical parameters. These
parameters include the laser incident angle with trap axis, axial trap
frequency and Rabi frequency.

1. Introduction

Quantum computer (QC) is a new device, which is powerful to solve
certain important problems efficiently. QC provides massive parallelism by
harnessing the exponential nature of quantum mechanics [1] [2]. This quantum
parallelism is not easy to exploit. However, a few recently discovered quantum
algorithms have created a renewed interest in the potential of quantum computation.

The idea of creating computational devices, based on quantum mechanics,
was first exploited in 1970’s and early of 1980’s by physicists and computer
scientists such as Charles Bennett, Paul and Richard P. Feynman [1]. The idea
emerged when scientists noticed that due to the shrinking of the electronic devices,
Moore’s law, the size of the electronic systems will reach the size of the atoms or
molecules. In that time the rules of the quantum mechanics will be dominant and
thus they ask whether a new kind of computer could be devised based on the
principles of the quantum mechanics?

Many researchers have shown that QCs can solve some problems more
efficiently than the classical one [3] [4] [5]. Obenland [6] studied the effect of two
types of the errors on the QC efficiency, inaccuracies and dissipation of the quantum
state. The QC model used by Obenland is the one that is suggested by Cirac and
Zoller [7]. This model is a string of ions confined in a linear Paul trap as shown in
figure 1. Obenland in his work did not study the effect of the variations of the
physical and the geometrical parameters. This paper is one of a series of papers to

The University Researcher Journal, Issue No. (18), 75-83, September 2008 © The University of Ibb, Yemen 2008



76 KASIM M. AL-HITY

study the effect of the variations of the physical and geometrical parameters on the
quantum register state.

Lasers

Phonon
Mode
(Vibration)

Fig.1 Cirac model for trapped ion QC.

2. Theory
2.1 Quantum bit and Quantum register

Quantum bit (qubit) represents the basic unit of storage in the QC. It is like
a classical one in that it can be in two states, zero or one, but it differs from the
classical one in that, because of the properties of quantum mechanics, it can be in
both these two states simultaneously [8]. The ket notation of Dirac will be used to
represent the qubits.

The qubit that contains both the zero and one values is said to be in the

superposition of the an states. This superposition state persists until the
iperposition of the |0) and|l) states. This superposition state persists until th

qubit is measured externally. This measurement operation forces the state to be in
one of the two values. So that, a register that contains M qubits can represent 2"
simultaneous values. A calculation performed using this register produces all
possible outcomes for 2V input values thereby obtaining exponential parallelism.
Reading out the results of a calculation the qubits have to be measured. This
measurement forces all the qubits to a particular value destroying the parallel state.
Because the qubit is a two state system, it can be represented using the two-
dimensional complex vector space. Figure 2 shows the representation of a qubit that
is in the equal superposition of zero and one. The length of the vector is one because
the probabilities of the two possibilities must sum to one. The vector is represented

by maintaining the projections upon the |0> and |1> states. To create an equal

superposition between |0> and |1> the vector is rotated (in Hilbert space) half way

V4 . T
between |0> and|1> . This creates projections COSZ = Slnz =1/ (\/E ) for each

of the two states.
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1/(N2)

| 1>-State

! 162)

/4

v

| 0>-State

Figure 2. A qubit in the equal superposition state

A quantum register of length M qubit is represented with 2 dimensional
complex vector space [9]. Each string represents a possible bit value of the register.

The state of the register (V') is therefore a sum of all the possible 2" vectors, as
shown in Equation 1, where each ¢, is a complex number. The squared absolute

value of all ¢, values must sum to one. The squared absolute value is formed by

calculating the inner product between the vector and its complex conjugate.
M- QM1

5 2
v=Sal) . S| =1 o
h=0 bh=0

Here, the following equations show the possible vectors of a two-bit

quantum register.

1 0 0 0
0 1 0 0
00) = 0 01) = 0 10) = | 11) = 0
0 0 0 1

Each example shows the encoding of a single state, because only one of the

«, values is non-zero. The ¢, values for a vector that represents an equal

superposition state would be non —zero and equal, i.e. 1/ (\/Z ).
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40 +
2.2 "'Ca” Spectroscopy:
One of the most promising and candidate ion to be used as a quantum bit
is“Ca”. Figure 3 shows the all energy levels of the “Ca™ . The first two terms of
the spectroscopic notations (electronic shell quantum number and the multiplicity)

are omitted. Five of these transitions (393nm, 397nm, 866nm, 850nm and 854nm)
are allowed dipole transitions. While the other two transitions (729nm and 732nm)

are quadruples transitions. The levels S| /> and D5/2 will be associated with the logic
states |0> and |1> states respectively of a qubit. The optical transition between the
two states is an electric quadruple transition. Accordingly, the D5/2 state has a rather

long lifetime (=~ 1s ) which ensures coherence of the qubit over this time scale [10].
This qubit can be coherently manipulated by a narrow bandwidth laser radiation at
729 nm.

+
“Ca
2
! —r—— 3Dy,
: 2
393nm, - —3'D,,
nm 729nm
T32nm
2 t ¥
4°8)

Figure 3. Energy levels diagram of the 4OC a’.

(a) Laser-Ion Interaction:

The Hamiltonian of the interaction of an ion trapped in a harmonic
potential of frequency @ with the traveling wave of a single mode laser tuned to a
transition that forms an effective two-level system is [11]:

H=H,+H, )
S | 1
H, =p—+—moa)2x2 +—ho,o.
2m, 2
(3)
}[l =%hQ(0_+ +O_7)(el(kx—w,l+¢) +e—i(kx—w,l+¢)) (4)

witho.+:0 I and _[oo
0 0 770
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Where 4 is the wave number, W, the frequency and ¢ the phase of the laser
radiation, p is the linear momentum operator, #1,is the ion mass, Q is Rabi
frequency and o, is the Pauli matrix. Here it has assumed that only a single

transition ( @, being the atomic transition frequency) is close to resonance and that

the laser traveling wave is directed along the x-axis to the ion. Defining the Lamb-
Dicke parameter,

(&)

n =kcos(x)
myo

where « is the angle between the trap-axis and the laser beam direction. The above
expressions of the Hamiltonian in terms of creation and annihilation operators

(a” and @) can be expressed as:

H, = hw(a+a+l)+lhwuaz (6)
27 2
Hl — lhQ(em(a+a*)o_+e—i(w,t+¢) + e—m(am*)o_—ei(w,tm) (7)
2

The laser couples the state |S ,n> to all states |D,n'> where 7,1’ are vibration
quantum numbers. If the laser is tuned close to resonance of the transition
|S, n> = |D, n+ m> with fixed m and #»=0,1,2,3,..... coupling to other levels can
be neglected. The transitions which do not change the number of vibration quanta
(Am = Q) are called carrier transition. A transition is termed blue sideband if an

absorption process is accompanied by increase in the motional quantum number
(Am =+1)while it is termed red sideband if it decreases upon

absorption (Am = —1).

(b) Lamb-Dicke Regime
The coupling strengths of a carrier, red and blue sideband as a function of »n
can be calculated. This calculation considerably simplifies in the so-called Lamb-

Dicke regime defined by the condition (77°(2n+1)<<1)[6]. The atomic

wavepacket, in this regime, is confined to a space much smaller than the wavelength
of the atomic transition. Using the first order Taylor expansion in Equation (7):

M =1+in(at +a)+0(n*) @®)
On the red sideband (| S, n> = |D, n— 1>) , the Hamiltonian takes the form:

e

H, = %th(anre'“’ —a*o ™) )
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3. Computational Model
Following Cirac [7] and Obenland [6], Equation (9) can be rewritten as:

1 0 0 0
0 cos(6/2) —iesin 9 0 (10)
T(0.4)= P 2
—ie' sin 5 cos(0/2) 0
0 0 0 1

where @ = hQnt , ¢ represents the laser phase and t is the laser pulse time. In our
model, the quantum register can be described as

S,n—1>
1

2
%‘D,n—l>

1
2

S,n) (11)

312 |

The standard form of the quantum register can be calculated as y, = T(7,0)y
while the new values of quantum register take the form ' =T (8(1),0)y . The
fidelity of the quantum register can be calculated as <l// P |l// '>. The fidelity is used

as criteria for the agreement between the standard and actual value of the quantum
register.

4. Results and discussion

The fidelity as a function of laser wavelength is calculated for different
physical parameters. The simulation shows that the values of the fidelity near to the
unity can be achieved by selecting a complete set of the other parameters. Figure 4
shows the relation between the fidelity as a function of laser wavelength. We start
the scanning process from (A=709nm to A=749nm). The values of the physical
parameters which are used here: Rabi frequency =150 KHz, the axial trap frequency
w, =1MHz, the calcium ion mass m=40.08 Au and the laser pulse time T=5ms. The
variation of the laser incident angle o is starting from 30° to 80°. It is clear that the
change in the fidelity values with respect to the change of the incident angle is not
linear. The decay from the peak value of the fidelity is rapidly decreased for the
small values of laser incident angle. While the deviation from the largest values of
the fidelity, is slowly deceasing for the large values of the laser incident angle.

Figure 5 shows the plotting of the fidelity as a function of the laser
wavelength with the same parameters of figure 4 using different values of Rabi
frequency starting from 100KHz to S00KHz. The value of a in this figure is 75°.
The peak values of the fidelity can be achieved at more than one value of the laser
wavelength. As Rabi frequency increased, the peaks positions are shifted towards
the small values of the laser wavelength.
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(a)Fidelity & wavelenth for a values(30°45°).
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(b)Fidelity & wavelength for a values(50°-65°).
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(c)Fidelity & wavelength for a values(70°,80°).
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Figure 4. The fidelity as a function of laser wavelength for different values of laser

angle alpha (a) from (30° to 45°), (b) from (50° to 65°) (c) from (70° to 80°).
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(a)Fidelity & wavelength (Rabi=100-250 KHz)

1.2
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(b)Fidelity & wavelength (Rabi=300-500 KHz)
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800

Figure 5. The fidelity as a function of laser wavelength for different values of Rabi
frequencies (a) from (100KHz to 250 KHz), (b) from (300KHz to 500 KHz).
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The fidelity against the laser wavelength with the same parameters of the
previous figures and different values of laser pulse time starting from Ims to 10ms is
plotted in figure 6. While figure 7 shows the relation between the fidelity and the
laser wavelength with different values of trap axial frequency w, starting from
IMHz to 2MHz. The stability of the curves is increasing as the laser pulse time
(LPT) increases. The best interval of LTP is T=3ms to T=8ms. The values of fidelity
close to the unity represent the optimum values of the corresponding physical
parameters. This goal can be reached by choosing a suitable value of trap
frequencies between 1MHz to 2MHz.

Fidelity&wavelength (T=1-10ms)

1.2
—o—T=1ms
1 —a—T=2ms
T=3ms
0.8 1 T=4ms
) —X— T=5ms
2 061 _
2 —o— T=6ms
04 1 ——T=7ms
—=—T=8ms
0.2 T=9ms
T=10ms
0 - :
705 725 745 765 785

Wave length(nm)

Figure 6. The fidelity as a function of laser wavelength for different values of laser
pulse time.
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Fidelity as a function of lIwavelength (Wz=1 to Wz=2MHz)
1.2
14
—e—wz=1VHz
0.8
—8— wz=12MHz
2 -
3 06 wz=1.4VHz
E wz=1.6MHH
0.4 —X— wz=1.8VHz
—o— wz=2MHz
0.2
0 7 X e
705 725 745 765 785
Wavelength(nm)

Figure 7. The fidelity as a function of laser wavelength for different values axial trap
frequency w.

5. Conclusions

The simulation results show that the operational errors, due to the detuning,
affect the fidelity of the quantum register state. The nearest unity value of the
fidelity can be achieved in different cases. Choosing a set of suitable values of the
geometrical and physical parameters gives the nearest fidelity to one. It is clear from
the figures 5-7 that there is a set of optimum values which can be adopted for the
trap design and trap operation.
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Abstract:

The voltammetric behavior of bromide has been examined at
rotating disc electrodes of platinum and carbon paste in anhydrous acetic
acid (HOAC). Anodic oxidation of bromide displayed well-defined anodic
wave and obeyed the Levich plots at both electrodes. The limiting current
is linearly proportional to concentration affording an excellent and rapid
determination of bromide ion. The electrode kinetic parameters, conditional
potentials have been determined and mechanisms are suggested.

Introduction

Electrogenerated bromide has been widely used in conlometric titration of many
inorganic compounds, organic substances, and product of the pharmaceutical
industry in non- aqueous media"®. A number of papers have been published on the
electrochemical behavior of bromine /bromide systems in aqueous and non- aqueous
solvents®. Aqueous solutions of bromine are unstable and rarely used as titration
agents in quantitative analysis''*'". Moreover, many authers report the adsorption of
bromide at platinum electrode in aqueous medium'? for the above reasons it was
decided to study the electrochemical behavior of bromide in acetic acid in the
presence of perchlorate as supporting electrolyte.

Experimental

The purification of anhydrous acetic acid has been described in the literature
') Anhydrous lithium bromide and anhydrous lithium perchlorate were obtained
from Fluka. Stock solution of the substance studied was prepared by dissolving the
required amount in anhydrous acetic acid . All electrochemical measurement was
carried out using a potentiostat (Gerhard Bank Electronic, Model ST72).

(13-
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A type R.3.2 wave from generator, supplied by chemical electronics was used.
The voltammogrames were recorded using a Baryons 2900 A X-Y recorded. A
three-electrode cell was used. The working electrode was brucker ERS, rotating disc
with the platinum and carbon paste electrodes . The reference electrode was a
saturated calomel electrode (SCE) and the counter electrode was platinum plate. The
normal voltammetric scan rate was 5 mVs™' and the geometric area of the disc
electrodes was 0.28 cm’.

All measurement were carried out at room temperature (20C°).

Results and Discussion:
Voltammetry

The Current-potential curves for the oxidation of bromide were recorded at
platinum and carbon paste electroded rotating at 50 Hz. As can be seen a much more
defined limiting current was obtained at platinum than of carbon paste that carbon
paste Fig (1) and this may be due to some specific absorption at this electrode. Fig
(2) Exemplifies the curves obtained for platinum electrode at different rotation
speeds. The observed currents are mass transfer dependent. The levich plot of
I..VsFr”? is shown in Fig (3). This plot is straight line passing through the origin
for both electrodes. A similar behavior is found for the dependence of the limiting
current on bromide concentration from 6x10* M to 3x10™ M, this is also another
supporting evidence that the observed limiting is a diffusion controlled process. The
diffusion coefficient values were evaluated from the slopes of the straight-line Fig
(4). The values obtained are given in table (1). The lower diffusion coefficient in
acetic acid then in aqueous solutions can be attributed to the higher viscosity of
acetic acid.

Table (1): Diffusion coefficients for 0.004M

Electrode D (cm’s™) Reported value in 0.1M of
H,S0, "¢
Pt 0.46x10” 1.58x10”
C 0.45x10° | e
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! l I I |
21 1-9 37 15 13

Eyy vs. S CE/V

—0-6

Fig (1) :Anodic oxidation 0.04M Lithium bromide in anhydrous acetic acid ,LiClO, (0.5M)
,rotation speed 50Hz, scan speed 5mVs"', electrode area 0.275 cm’

—0-4

o2 =
1

Eyw vs. S.C.E/V

Fig (2) :Anodic oxidation 0.004 M Lithium bromide at platinum at different rotation speeds
in anhydrous acetic acid, LiClO,4 (0.5M) ,rotation speed 50Hz, scan speed 5mVs™, electrode

area 0.275 cm”
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V%
o 2 5 &

Fig(3) :Levich plots for oxidation of lithium bromide in anhydrous acetic acid

Kinetic parameters

The charge transfer rate constants (K) and the charge transfer coefficients
§ (a(I]lg))diC) were determined by the mass extrapolation method using the relation
ship' ™.

Vi = Vg + KW (1)

Where i) is the current for particular reaction ,W(red S™' ) is electrode
rotation frequency ,K is a potential dependent constant and I, is the current
corrected for diffusion.

The intercept of the graph of 1/i versus 1/W"? gives I which is measured as
a function of potential gives a total plot and B and K’ can be obtained from the slope
and the intercept, respectively:

logl= log nFACK® + BnF/RT (E—E%) ........... 2)

Where n, F, R and T are as in the Nernest equation.

The kinetic parameters obtained are given in table (2). The charge transfer rate
constant and charge transfer coefficient on platinum have a somewhat higher value
than that on carbon paste, this might be due to some adsorption on this material. The
kinetic parameters were evaluated at 0.1 M sulphuric acid in order to compare with
those obtained in acetic acid, the values also included in table (2). As can be seen,
charge transfer proceeds faster in aqueous sulphuric than in anhydrous acetic acid.
At present no quantitative explanation can be offered but the lower reaction rate in
acetic acid suggest a high free energy of activation of the transition state in this
medium.

Table (2): Kinetic parameters for the oxidation of 0.004 M Lithium bromide

Electrode In Acetic acid In 0.1M H,SO,
K (cms™) B K (cms™) B

Pt 2.6x10™ 0.38 4.8x10-3 0.43

C 1.3x10™ 0.33 4.3x10-3 0.35
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Determination of The Number of Electrons

The half electrolysis method was employed .The limiting current was measured
for the Oxidation of 0.005M and 0.0025M of lithium bromide and 250 c¢cm3 of
0.005M solution of lithium bromide was coulometrically oxidized with a current of
20 mA for 100 minutes .The limiting current fell to the value found for 0.0025M
solutions, hence n: 1.This indicates a direct Oxidation of bromide atoms in acetic
acid.

The conditional potentials

The conditional potential for the system Br2/Br- was determined as follows.
The equilibrium zero current potential was measured for a solution of fixed
concentration of bromine and different concentration of bromide. The experimental
results are shown in Fig:( 4) and the values of the conditional potentials and slopes
found at both electroded are summarized in table: (3) .

It can be seen that the values obtained at platinum electrode is slightly higher
than that at carbon. Furthermore, the higher values for bromine/bromide in
anhydrous acid then in water indicates that the salvation energy of this couple is
lower in acetic acid.

> 0.97 -

i

S o094 __*C mPt
w

£ 0.95-

]

Z  0.94
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£

2 092

°

S 091
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0.9 " r T

0 0.1 0.2 0.3 0.4 0.5 0.6
log [Br2])/Br-] M

Fig (4): The dependence of the equilibrium potential Br,/Br- on the logarithm of the rat of
bromine to bromide concentration

It was also observed that the slope of the straight lines Fig:(4) is 53.6, 52.4mV
for platinum and carbon respectively, which correspond to one —electron transition.
This confirms our coulometric results about the number of electrons involved in the
electrochemical reaction.
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Table (3): The conditional potential in 0.5M Lithium perochlorate in anhydrous
acetic acid.

Electrode | Slope | Ew vs SCE/V | Reported value in 0.1M of H,SO, “
Pt 53.6 | 0.924 0.841 vs SCE/V
C 524 0914 |-

Reaction mechanism

The presence of species such as Bry ¥ is not detected in the present
investigation since anodic voltammograms for the oxidation of bromide showed
only one anodic wave moreover the number of electrons taking part in the reaction
was found to be one; this indicates the direct Oxidation of bromide to bromine
atoms.

Consequently the following two reaction mechanism can be proposed. The first
step is the discharge of bromide ions on the electrode surface.

Br- —> Br (ads) +e

The second step is the discharge of another bromide ion on the adsorbed
bromine atom to from bromine molecule.

Br”+ Br(ads) —> Br, +e

This step coulb be the rate determined step .

Br- —> Br (ads) +e
and
Br (ads) + Br (ads) —> Bn
Analytical validity:

The good concentration plot encouraged us to examine the analytical
application of rotating disc voltammetry. To appraise the reliability of rapid
determination, aseries of five solutions of lithium bromide standards was prepared
and a single measurements of the limiting currents was made at each of the five
rotation speeds. The concentration was calculated from the slope, and the intercept

the results are satisfactory considering the propagation of errors from five
calibrations; the mean relative standard deviation is 1.15%.

13)
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SES-SN: SIMPLE AND EFFICIENT SCHEDULING
SCHEME IN SENSOR NETWORKS
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Abstract:

The design of data dissemination protocols in wireless sensor
networks often take into account real-time delivery of reports of the
mission critical applications. The sensed data need to be delivered with
some real-time constraints, such as end-to-end deadlines. Since the data
dissemination model is different from the traditional wireless ad hoc
networks or any centralized systems, different solutions have been
proposed, such as real-time sensitive routing protocols, data packet
prioritization, and real-time scheduling. Most of these solutions prioritize
packets at the MAC layer according to their deadlines and distances to the
sink. Packet prioritization by itself cannot completely support real-time
data dissemination requirements. In our work, we develop Simple and
Efficient Scheduling Scheme in Sensor Networks (SES-SN), in which
packet scheduling, queuing as well as routing are considered. This scheme
efficiently utilizes the limited energy and available memory resources of
sensor nodes and also has a significant impact on the success of real-time
sensor data dissemination and avoids collision.

Key-Words: - Real-Time Dissemination, Sensor Networks, Scheduling Scheme, Multipaths Routing.

1. INTRODUCTION

Sensor networks are dense wireless networks of small, low-cost sensors,
which collect and disseminate environmental data. Wireless sensor networks
facilitate monitoring and controlling of physical environments from remote
locations with better accuracy. A large number of inexpensive sensors
collaborating on sensing phenomena provide cost-effect detailed monitoring of
the area under observation. While some sensor networks are deployed to collect
information for later analysis, most applications require monitoring or tracking
of phenomena in real-time.

A primary challenge in real-time sensor network applications is how to
carry out sensor data dissemination given source-to-sink, end-to-end deadlines
when the communication resources are scarce. Although routing/data transport
solutions have been proposed in the context of wireless ad hoc networks, the
characteristics of sensor networks make the problem different. The traffic
patterns in sensor networks in response to queries or events are different from
the point-to-point communication. Moreover, the bursty nature of traffic in

The University Researcher Journal, Issue No. (18), 51-66, September 2008 © The University of Ibb, Yemen 2008
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sensor networks, as the degree of observed activity varies, can cause the
network resources to be exceeded. In addition, the ad hoc nature of multi-hop
sensor networks makes it difficult to schedule network traffic centrally as in
traditional real-time applications.

Existing real-time data dissemination work have developed packet
scheduling schemes. These schemes prioritize packets according to their
deadlines. Packet prioritization by itself cannot completely support real-time
data dissemination requirements. Examples of the most used real-time sensor
network protocols are the RAP, the SPEED and JiTS.

In heavy traffic environments, large queuing delays may be experienced
at intermediate nodes before they are forwarded to their next hop. This situation
may occur at several intermediate nodes before the packet reaches its
destination. The design of the real-time scheduling algorithm should not ignore
this part of time contribution. Existing protocols do not account for this
component of the delay directly expect JiTS.

The main purpose of a sensor network is information gathering and
delivery. Therefore, the quantity and quality of the data delivered to the end-
user is very important. The immense potential of WSN has created a growing
awareness of the need for reliability. A major concern in the design of WSN
protocols is the reliability in real-time data dissemination.

In this paper, we introduce the (SES-SN) scheduling algorithm with
multipaths routing protocol. Multipaths protocol is intended to provide a
reliable transmission environment for data packet delivery. It also improves the
real-time performance. The multipaths routing, which we use in our protocol,
choose the best path and shortest one without exceed the delayed time. It makes
more efficient used for the bandwidth. Moreover, it decreases the packet miss
ratio, drop ratio and overall delay which we consider them our accuracy
measure in WSN dissemination. This scheme efficiently utilizes the limited
energy and available memory resources of sensor nodes. It also has a significant
impact on the success of real-time sensor data dissemination and avoids
collision. Simulation experiments show that the used scheme outperforms
traditional schemes by establishing a reliable path from the sink to the source by
distributing the traffic load more evenly in the network. Moreover, delaying the
data packets before reaching the sink also helps the data aggregation/fusion and
therefore energy efficiency. Therefore, the primary contribution of our work is
more effective dissemination; and avoiding the contention in bursty traffic by
using multipaths routing.

The paper is organized as follows: In section 2 the related works are
illustrated. The routing protocols are presented in section 3. In section 4 the
new scheduling algorithm framework (SES-SN) is described in details and
adapted with multipaths protocol to avoid contention. We discuss our
experimental methodology and list the parameters that affect the multipaths
scheme in section 5. Finally in section 6 the paper is concluded and future work
is summarized.
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2. RELATED WORKS

Real-time communication architecture in sensor networks (JiTS) was proposed
in [1, 2] to prioritize the data packets. Different scheduling policies can be
developed in JiTS based on the allocation of the available slack time among the
different hops. JiTS is the most relevant to our work.

In The RAP protocol [2], the Velocity Monotonic Scheduling (VMS)
algorithm is proposed to prioritize the data packets. The VMS derives the
required packet “velocity”. Velocity serves as packets' priority, from the
deadline and distance between source and sink. In Static VMS, the velocity is
computed once at the source. Conversely, in Dynamic VMS velocity is
recomputed at intermediate nodes.

The SPEED framework [3] proposes an optimized Geographic
Forwarding routing for sensor networks. To provide soft real-time guarantees,
SPEED uses a MAC layer estimate of one-hop transmission delay. This delay is
used to select the next hop to forward the data packet to.

Multi-hop coordination priority scheduling [4] proposed to incorporate
the distributed priority scheduling into existing IEEE 802.11 priority back-off
schemes to approximate an ideal schedule. Th proposed multi-hop coordination
scheduling allows the downstream nodes to increase a packet’s relative priority
to make up for excessive delays incurred upstream. The scheduling requires
modifications of the MAC layer, while possibly overloading the network.

Generally, the ability to meet real-time deadlines in the presence of
contention is related to controlling the load presented to the system. The
importance of congestion control in sensor networks was identified [5] and
approaches for addressing it have been developed [6]. Kang et al. study the
possibility of addressing congestion by using multiple paths [7].

SWAN [8] is a stateless QoS framework supporting service
differentiation for real-time and best-effort traffic. It supports per-hop and end-
to-end control algorithms without per-flow information. It uses local rate
control for UDP and TCP best-effort traffic, and sender-based admission control
for real-time UDP traffic. Explicit congestion notification (ECN) is used to
dynamically regulate admitted real-time sessions in the face of network
dynamics that arise from mobility or traffic changes.

3. ROUTING PROTOCOLS IN R-T SCHEDULERS

Just in Time Scheduling Algorithm (JiTS) [1] uses the shortest path
routing algorithm. It operates by having the sink periodically flood a packet
advertising its presence in the network. Nodes set up their routing entries as
they receive these advertisement messages. They remember the route with the
shortest path to the sink and the network distance in number of hops. Existing
real-time sensor network protocols, such as the RAP [2] and SPEED [2, 3] rely
on Geographical Forwarding (GF) as the routing protocol [9, 10, 11]. Sensors
know the geographical location of the sink, via the dissemination of the periodic
routing flood from the sink. Forwarding is accomplished by sending the data to
the neighbor who is closest to the sink. The advantage of this approach is small
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routing overhead. However, this approach may not yield the shortest path in
terms of number of hops, and delivery is not guaranteed. In these protocols,
each node tracks the location of its one hop neighbors via Global Positioning
System (GPS) or some localization algorithm [12]. GPS units are expensive and
energy consuming, while localization algorithms introduce localization errors.
Localization errors may affect the routing effectiveness. Therefore, we use
Multipaths routing to investigate its role in the success of a real-time scheduling
algorithm and contention avoidance in sensor networks.

Multipaths routing is explored for two reasons. The first is load-
balancing: traffic between a source-destination pair is split across multiple
(partially or completely) disjoint paths. The second use of multipaths routing is
to increase the likelihood of reliable data delivery. Both of these uses of
multipaths are applicable to wireless sensor networks. Load balancing can
spread energy utilization across nodes in a network, potentially resulting in
longer lifetimes. Duplicate data delivery along multipaths can result in more
accurate tracking in surveillance applications, at the possible expense of
increased energy. Of the many possible designs for multipaths routing, we
consider the braided algorithm. For each node on the primary path, find the best
path from source to sink that does not contain that node. This alternate best path
need not necessarily be completely node-disjoint with the primary path. The
resulting set of paths (including the primary path) is called the idealized braided
multipaths. As its name implies, the links constituting a braid either lie on the
primary path, or can be expected to be geographically close to the primary path.
In this sense, the alternate paths forming a braid would expend energy
comparable to the primary path.

Like the idealized algorithm for disjoint multipaths [13], the localized
also utilizes two types of reinforcements. However, its local rules are slightly
different, resulting in an entirely different multipaths structure. As in [13], the
sink sends out primary path reinforcement to its most preferred neighbor A. In
addition, the sink sends alternate path reinforcement to its next preferred
neighbor B. Again, as before, A propagates the primary path reinforcement to
its most preferred neighbor and so on. In addition, A (and recursively each other
node on the primary path) originates an alternate path reinforcement to its next
most preferred neighbor. By doing this, each node thus tries to route around its
immediate neighbor on the primary path towards the source. When a node, such
as B, not on the primary path receives alternate path reinforcement, it
propagates it towards its most preferred neighbor. When a node already on the
primary path receives alternate path reinforcement, it does not propagate the
received alternate path reinforcement any further. The Braided multipaths
routing, which we use in our protocol, choose the best path and shortest one
without exceed the delayed time in our scheduling algorithm.

4. SIMPLE AND EFFICIENT SCHEDULING
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Simple and Efficient Scheduling in Sensor Networks (SES-SN) is the
primary contribution of this paper. SES-SN delays data packet transmission,
during forwarding, for a duration that correlates with their remaining deadline
and distance to the destination. Delaying the data packets exponentially before
reaching the sink helps the data aggregation\fusion and therefore energy
efficiency. Intuitively, this helps in heavy-traffic communication environment
by making sure that priority inversion does not occur due to a node with only
low priority packets sending and preventing a node with high priority packets
from doing so. The Information needed by SES-SN is the End-to-End deadline.
The E2E deadline must be available for any real-time applications. Also the
End-to-end distance is needed by SES-SN. The E2E distance can be measured
either in numbers of hops like in Shortest Path Routing or by the difference
between the average length of an alternate path and the length of the primary
path as in Braid multipaths routing section 3. The MAC layer needs to know the

estimation of E2E transmission delay (€ ), to transmit a packet.

Therefore, we use the following function to decide the (€ ):

f=0. End - to - End distance )

One hop distance

where (Q) is an estimation of the transport delay at every hop, by
exchanging a packet infrequently with the next hop neighbor towards the sink.
A more precise estimate of (2) requires MAC layer support [3]; however, we
do not use this approach because it requires MAC layer changes. Summing the
(Q's) of a data packet hop by hop is costly and may lead to inaccurate estimates
because one hop () can fluctuate significantly. Since the queuing delay
dominates the end to end delay mostly in a heavy traffic environment, a precise
(&) is not necessary.

As we can see, the Target Delay of any in-queue packet determines its
priority. The time a packet is delayed in the queue can be used as the key to a
priority queue that holds the packets to be transmitted. The end-to-end
transmission and processing delay is considered along with the queuing delay,
by taking into account the end-to-end deadline, distance and (& ).

(SES-SN) Scheduling is possible to allocate the available slack time non-
uniformly among the intermediate hops along the path to the sink. For example,
we may desire to provide the packets with additional time as it gets closer to the
sink. The intuition is that in a gathering application, the contention is higher as
the packet moves closer to the sink. More generally, we may want to allocate
the slack time proportionately to the degree of contention along the path. We
used multipaths routing that choose the best path in the case of congestion and
apply heuristic scheme that attempts to pick the lowest latency path in network
without  collision. We explore the following Exponential increasing delaying
policy with multipaths routing to break down the available time:
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E2E deadline - ¢ .
2(La—Lp%p

where a is a constant" safety” factor for insurance that the real-time
deadline would be met, La is the average length of an alternate path, and Lp

Target Delay= )

is the length of the primary path.

Delay is used to decide how long a data packet can be queued locally. If
the Delay is zero, the packet is forwarded at once. A single priority queue is
used to queue all incoming data packets. In fact the Delay is the priority of the
packets. We consider SES-SN protocol vs. JiTS protocol, as it is the most
relevant protocol to our work.

Although the term SES-SN stands for Simple and efficient Scheduling in
Sensor Networks, it is not only a scheduling algorithm. It involves the
architecture design of the whole system as the JiTS. The typical architecture of
a system that SES-SN works on is shown in Figurel.

[ Application Dhifferentiator ]
i Deadikne +
SES-8M
Data Sche duler Data
Queueing | § Rouling
- Delay - Infa
Routing A gent

WIAC Layrer

Figurel: the system architecture of SES-SN

The SES-SN scheduler resides above (or within) the routing layer and
the SES-SN scheduler and the MAC layer protocol are not aware of each other.
It uses routing level information such as the end-to-end distance in making its
scheduling decisions.

For any real-time applications based on sensor networks, the end-to-end
real-time deadline is assumed to be included on the data packet itself.

4.1 SES-SN SCHEDULER WITH DIFFERENT ROUTING PROTOCOLS

In this section, we precisely adapted the SES-SN Scheduler with SP
routing and multipaths routing protocol to consider the cost metric used by
these routing algorithms.

4.1.1 SES-SN SCHEDULER WITH MULTIPATHS ROUTING
In a system based on the (Braid) multipaths routing, the distance
parameters used by SES-SN scheduler is measured by computing the
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normalized difference between the average length of an alternate path La and

the length of the primary path Lp . The corresponding functions are:
& =Q-E2E hops 3)

E2E Deadline - ¢
Target Delay = T2 lp) o 4)
2 Ap

We used the localized constructions braided multipaths in our work and
implemented in the ns-2 simulator. Our simulations considered the time of
arrival of copies of a message from different neighbors. The most preferred
neighbor was the one from whom a given event was heard first. This heuristic
attempts to pick the lowest latency path. This may not always correspond to the
shortest-hop path, because of MAC effects. Message exchange in the localized
constructions was simulated over the 802.11-like MAC available in ns-2.

All our experiments were conducted by uniformly distributing a number
of sensor nodes on a finite plane. The other parameter that we held fixed was
node transmission radius.

In the following functions we show the failure probabilities that affect
the multipaths schemes which we evaluated with our scheduling algorithm: The

failure probability for isolated failures Pi, the arrival rate of patterned
failures Ap , and the radius of patterned failures Rp .By consider these failure
probabilities, the functions of scheduling algorithm with mutipath routing are as
follows:

E2E Deadline - ¢ .
(La-Lp)
S

E2E Deadline - ¢

(La-Lp)
2 Lp

Target Delay = a. Pi 6))

a. Ap (6)

Target Delay =

E2E Deadline - ¢ .
(La-Lp)
2 ! pAP

4.1.2 SES-SN SCHEDULER WITH SP ROUTING

Target Delay = a. Rp @)
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In a system based on the shortest path routing (SP), the distance
parameters used by SES-SN scheduler is measured in number of hops. The
corresponding functions are:

£ =Q-E2E hops 8

E2E Deadline - ¢
—_——. a

©
2h

Target Delay =

where h stands for end-to-end number of hops.
4.2 SES-SN AND CONTENTION AVOIDANCE

Intuitively, it appears that a denser infrastructure leads to a more
effective sensor network. However, a denser network will lead to a larger
number of collisions and potentially to congestion in the network (so the
dropped packets are increased and packets miss their deadline). With respect to
capacity, the problem can be viewed in terms of collision and congestion. To
avoid collisions, sensors that are in the transmission range of each other should
no transmit simultaneously. Past studies [14] have discussed the collision
problem and addressing it by improving the MAC layer.

One of the benefits gained from SES-SN scheduling is its ability to
implemented with mulipath routing which is avoid collision and necessary to
make sure that the capacity of the network do not be exceeded and hence no
packets are truncated. When the flow level congestion is detected, more routing
paths need to be setup in order to share the load. Sine, the collision control must
not only be based on the capacity of the network, but also on the accuracy level
at the observer, hence our scheduling meet the minimum accuracy requirements
of the application by optimizing the lifetime of the network.

5. PERFORMANCE EVALUATIONS

We consider real-time data dissemination in wireless sensor network
applications where sensor data is being gathered to a sink. We measure the
effectiveness of the dissemination in terms of the following performance
metrics:

1. Deadline Miss Ratio: The deadline miss ratio of packets in a sensor network
accrues as a result of collisions in real-time applications.

2. Packet Drop Ratio: for the purposes of this study, we report only the packet
drop ratio within the network.

3. Average Delay is also of interest. For real time sensing applications, delays in
reporting the state of the phenomenon leads to a loss in accuracy but also
measure the efficiency of scheduling protocol. For the purposes of this study,
we report only the packet delay within the network.
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4. Contention Avoidance: The performance is affected by both the routing
protocol and the packet scheduling algorithm. Consider that in the absence of
contention, the delay of a packet is proportional to the number of hops on the
path from the sensor to the sink, where the selected path is determined by the
routing protocol. In the presence of contention, additional delays are incurred
as the packets are queued behind other packets. Also, data transmission can
take longer as the wireless channel is more highly utilized.

(SES-SN) and JiTS are implemented to measure the performance of the
network. We implemented (SES-SN) with both the Shortest Path routing and
Multipaths Routing in the Network Simulator (NS2, version 2.27). Since SP has
been shown to significantly outperform GF routing in the JiTS protocol in the
context of real-time sensor network data dissemination, we restrict the routing
comparison to SP and multipaths, and the scheduling comparison to JiTS and
(SES-SN).All our experiments were conducted by uniformly distributing a
number of sensor nodes on a finite plane. Table5.1 shows the simulation
parameters we use; that are indicated by JiTS [1].

Mac layer Protocol IEEE 802.11 with
prioritizing extension
Transmission Radio Range 250
Bandwidth 2Mbps
Data Packet Size 32B
Data Rate 2 packets/sec
Simulation Area 1000 X 1000 m2
Number of Sensor nodes 100
Effective Simulation Time 120s

Table 1: Simulation Parameters

We use the grid deployment to simulate our algorithm in which we
divide the covered simulation area into a 10 x 10 grid. One of the 100 sensor
nodes is placed at the center of each the grid tiles. The sink is placed on the
northwest corner of the network. Nodes publish data at the rate of 2 packets per
second in order to simulate a fairly high load traffic scenario.

First, we compared (SES-SN) with JiTS both using the same routing
protocol (SP). Later, we show that Multipaths routing significantly outperforms
SF. Since (SES-SN) does not require any MAC layer information, we use the
original IEEE 802.11 as our MAC layer protocol.

5.1 SES-SN vs. JiTS

The first experiment studies the performance of (SES-SN) scheduling for
wireless sensor networks relative to JiTS. Since the performance of JiTS-S and
JiTS-D is nearly the same, and since the authors of JiTS observed JiTS-D to be
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superior to JiTS-S [1], we will only show results with JiTS-D. Figure 2 and
Figure 3 shows that for different deadline requirement, the miss ratios and drop
ratios of (SES-SN) are much lower than those of Dynamic of JiTS for across all
the considered deadline range. SES-SN outperforms JiTS in terms of the miss
ratio and drop ratio.
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Figure 3: Drop Ratio of SES-SN and JiTS
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Figure4 shows the average delay of (SES-SN) and that of JiTS to
illustrate the difference between the two scheduling approaches.

The average delay of JiTS grows linearly with the deadline as the
intermediate nodes delay packets proportionately to the deadline.
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5.2 ROUTING PROTOCOLS EFFECT

The traffic in a sensor network is different from conventional networks;
it is a collective communication operation with redundancy. Thus, the network
protocol has the flexibility of meeting the performance demands by controlling
the packets scheduling and routing protocol. We note that the application of
multipaths routing drive to improve performance in real-time when the packets
are routed within the time of packets deadline. In the following, we investigate
the effect of using multiple path routing protocols and study its effect on the
performance of data dissemination and compare between SES-SN with SP and
JiTS with SP. Figure 5 and Figure 6 show the miss ratio and drop ratio
respectively. Clearly, SES-SN SP performs considerably better than JiTS SP.
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Figure 5: Miss Ratio of SES-SN and JiTS with SP
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In this second experiment, we compare the performance of (JiTS) and
SES-SN with MP routing. Figure 7 and Figure 8 show the miss ratio and drop

ratio results, respectively.
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5.3 CONTENTION AVOIDANCE

In this study, we evaluate the performance of (SES-SN) vs. JiTS under
bursty traffic conditions. Each node publishes packets alternately at the pre-set
data rate for 5 seconds then stops publishing for the second 5. Figure 9 show the
miss ratios (SES-SN) and JiTS-D under this bursty traffic with end-to-end

deadline from 0.
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Figure 9: Miss Ratio of SES-SN and JiTS under bursty traffic

From the figure, we can see that the miss ratio of (SES-SN) is much
lower than that of JiTS under the bursty traffic. (SES-SN) uses multipaths
routing which is necessary to make sure that the capacity of the network does
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not be exceeded and hence no packets are truncated. SES-SN can tolerate the
traffic burst by routing some packets to free routes in the network. Also, it takes
advantage of the idle period of delaying time of scheduling packets. This
enables the SES-SN to avoid contention in the network. In addition, this
scheduling optimize the lifetime of the network while meeting the minimum
accuracy requirements of the application.

In Figure 10 we show the effect of applying the scheduling algorithm in
the congestion control and avoid the collision in the network by decreassing the
drop ratio and also delivering more packets.

—#— SES-5M

Drop Ratio

0.08F b

O_OGW i

0'06,5 1 1.5 2
Deadlineis)

Figure 10: Effect of SES-SN on congestion problem

6. CONCLUSIONS AND FUTURE WORK

A sensor network is a tool for distributed sensing of one or more
phenomena, and reporting the sensed data to one or more observers. Real-time
data dissemination is a service of great interest to many sensor network
applications. In this paper, we study the impact of exponential scheduling in
communication processing on sensor networks; try to explore the effects of
multipaths routing on the performance of the dissemination in sensor networks,
and focus on the intersection of congestion control and real-time scheduling.
Therefore, we develop a new scheduling scheme (SES-SN) that offers
significant advantages over existing real-time sensor data dissemination
schemes. The new scheduling scheme outperforms JiTS and RAP in both the
miss ratio and overall delay.

(SES-SN) utilizes multiple routes and distributes the data to multiple
candidate neighbors to avoid contention and control congestion problem. (SES-
SN) Scheduling make sure that the capacity of the network do not be exceeded
and hence no packets are truncated. As a result, it is better work in bursty traffic
than schemes that simply prioritize packet transmission and so can avoid



SES-SN: SIMPLE AND EFFICIENT SCHEDULING SCHEME IN SENSOR NETWORKS

contention in the network. Further, SES-SN is a routing layer solution and does
not require changes to lower level protocols. This makes it easier to deploy it
independently of the underlying sensor network hardware capabilities. From the
simulations, we found that if the drop ratio is decreased, given a reasonable end-
to-end deadline, the miss ratio of these real-time applications should also be
decreased.

It will be useful in the future to focus in Real-Time scheduling for task
processing on wireless sensors networks. Also a scheduling algorithm that is
sensitive to the queuing in the lower layers, which would involve congestion
control protocol of network traffic, is a topic of future research.
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THE VARIATIONS OF ISOTHERMAL CREEP
CHARACTERISTICS OF STYRENE BUTADIENE
RUBBER WITH DIFFERENT PERCENTAGE OF HAF
CARBON BLACK

Al- -Jubori K.I
Department of Physics, Faculty of Science, University of IBB, Yemen

Abstract:

The isothermal creep of the HAF/SBR composite with carbon
black concentrations 25 , 50 , 75 and 100 phr was carried out under
different stresses ranging from 2.2 to 6.8 MPa and at different working
temperatures ranging from 303 to 363 K. The steady state creep strain
rate , the stress exponent m , the activation volume q have been found to
decrease with increasing the concentrations of carbon black. These
observations might be due to the fact that the increase in carbon black
concentrations raises the stiffnes of the test simply by increasing the
obstacles where the rigid carbon black spheres as barriers for the motion
of the molecular chain segments. The activation energy of the steady
state creep has been found to increase with increasing the carbon black
concentration.

1. Introduction

Mixing of rubber with carbon black improves the mechanical as well as the
electrical properties®?. This is due to the formation of carbon aggregates, which
restricts the plastic flow in polymer. The temperature and stress dependence of the

creep rate € in polymer is given by the relation @)

€ =Adexp( =L 49, )
KT

Where Q is the activation energy of the flow process, q is the activation volume, K

is Boltzman's constant, T is the absolute temperature and O is the applied stress.

Besides, according to Cannon and Sherby @ the applied stress sensitivity parameter
m was defined by

aLn g.s
—) ;

7 :(6Ln o 2)
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The aim of the present work is to study the effect of temperature and the
concentration of the high abrasion furnace (HAF) carbon black on the steady state
creep characteristics of the styrene butadiene rubber.

2. Experimental
The styrene butadiene rubber with 25, 50 , 75 and 100 phr of HAF carbon
black was prepared according to the recipe mentioned in Table (1).
The test samples were shaped during vulcanization process into sheets of 2.5 cm
long, 0.3 cm wide, 0.16 cm thickness. The rubber vulcanization was conducted at
143 c under a pressure of 40kg.f/cm2 for 30 minutes. The steady state creep

. . . . . . 5
measurements were obtained by using a conventional tensile testing machine *) .

Table (1)
(Phr) *

Styrene butadiene rubber (SBR) 100.0
Zinc oxide 5.0
Stearic acid 2.0
Processing oil 5.0
HAF 25,50,75 and 100.0
(MBTS)” 15
(Anox HB) 1.0
(6PPD)“ 1.0
Sulpher 2.0

Part per hundred parts of rubber by wight
Debenzthiazole disulphide

Poly2,4,6 trimethyl — 1,2 dihydroquinoline

N. (1,3 Dimethy1 butyle N-Pheny1-p- phenylenediamine

oo

3. Results

The creep curves of the HAF/SBR of different carbon concentrations at 303 K under
different applied stresses are shown in Fig. (1). The creep strain was found to
increase by increasing the applied stress and decreased by increasing carbon
concentration. The creep strain of the HAF/SBR of different carbon concentrations
was found to increase by increasing the working temperature (see Fig. 2). However,
Fig. (3) shows that the steady state creep rate increases with increasing the applied

stress and decreases with increasing carbon concentrations. The relation Ln O and
Ln o for HAF/SBR of different carbon concentrations at a working temperature

303 K is shown in Fig. (4).
The temperature dependence of 7, e, for HAF/SBR was found to vary with

carbon concentrations (see Fig. 5). The activation volume q and the stress sensitivity
parameter (m) of the HAF/SBR were found to decrease while the activation energy
Q was found to increase with increasing the concentrations of carbon black (see
Fig.6).
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6. Discussion

At room temperature (303 K), the increase in creep strain ( & %) by increasing the
applied stress (see Fig. 1) was attributed to be stress enhancement of motion and
mobility of the flexible and rigid molecular chain segments. This enhancement has
been achieved by the movement and arrangement of carbon black aggregates or
agglomerates in the direction of creep strain. At various temperatures the creep
strain for HAF/SBR are largely affected by raising the test temperature (see Fig. 2).
This means that the tested samples are thermally agitated and the temperature
induced free volumes, which facilitate the molecular chain mobility and slippage.
The values of the steady state creep rate &£« were found to decrease by increasing
the carbon concentrations (see Fig. 3). It is well known that the carbon black
particles of the HAF form aggregates between polymeric chain, ¢®) which might lead
to the diminishing of the mobility of the chain segments. The stress sensitivity

parameter m as obtained from the slopes of the straight lines relating Zn g, vsln

O ( see Fig. 4) was found to decrease with increasing the carbon black
concentration due to the fact that increasing carbon black particles in SBR matrix
hardened the butadiene rubber, thus causing the loss its sensitivity towards the
applied stress.

The activation energy of creep process was found from the slopes of the

straight lines relating Lng ~vs 1000 at constant stress (see Fig. 5). The activation
S
T

energy was found to increase with increasing the concentration of carbon black. It
was thus that concluded that carbon black represented obstacles for the motion of
molecular segments thus requiring higher activation energies when the concentration
of carbon black is increased in the SBR matrix.

Finally, the activation volume q for creep mechanism was found the slopes of

the straight lines relating Ln g,V O as in Fig. (3). The activation volume was

found to decrease with increasing the concentration of carbon black in sample as
shown in Fig. (6). This result might be attributed to the expected reduction of the
mobility of the chain segments by carbon black particles.

Conclusion

1. The steady state creep strain exponent 772 the styrene butadiene rubber
was found change from 1.8 to 0.5 with the carbon black concentrations.
2. The activation volume of the test samples q changed from 20x10% to
5x102* m°with the HAF carbon black concentrations.
3. The activation energy of the steady state creep varied from 0.04 to 0.15¢V
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TRANSLATING SCIENTIFIC & TECHNICAL
ABBREVIATIONS INTO ARABIC

Muna, A. Al-Shawi
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Abstract

Current developments in different fields of Knowledge,
technology, science, education, and human services in particular those
that demand using language whether in speech or in writing making use
of abbreviations.
Acronyms, initialisms or simply abbreviations may seem insignificant in
the field of lexicography, yet they are a problem for translators, and
could easily lead to a smooth translation or interpretation. This article
analyzes the formulation of English acronyms and their reformulation
into Arabic; it highlights the challenges they pose to the translator and
how those challenges can be surmounted. Since English is believed to be
the language of globalization, a simple way out for the translator or the
interpreter is to render the abbreviation as 'borrowed' words, followed by
an explanation if necessary. Above all, the translator who interprets
abbreviations needs abroad and deep knowledge in the culture of both
languages English and Arabic.

1. Introduction

Translation is a complex process where delegate balance is achieved
between the equivalence of the text translated and the linguistic means chosen.
Abbreviations can cause many difficulties during the translation. First of all despite
the history of translation originates since ancient times when people needed to
communicate with people from different communities, abbreviation is a
comparatively new linguistic phenomenon and thus its translating is not well studied
yet. This phenomenon perfectly reflects the spirit of our times, when there is a need
to transmit much information during the shortest period of time. Abbreviations are
formed by certain patterns and knowing these patterns can greatly simplify the
process of translation. Abbreviations mostly occur in scientific and journalistic
styles, where ambiguity and uncertainty are not accepted. They have mostly used in
the names of organizations, associations, committees, etc.

Translation of abbreviation consists of the process of reformulation of
abbreviation from English into Arabic. The process of reformulation consists of
three steps that help to deal with abbreviation on any level of any difficulty. First, it
is necessary to interpret each word that constitutes abbreviation. The order of words
is changed after translation according to Arabic language system. The next step is to
make new abbreviation from the new name. New initials are completely different
and abbreviations are not related in different languages. One must keep in mind that

The University Researcher Journal, Issue No. (18), 35-44, September 2008 © The University of Ibb, Yemen 2008
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not all the words are abbreviated in all languages. There are combinations of words
that make the abbreviation in one language but are translated in separate words in
the target language.

In addition, there are special vocabularies of abbreviations, which contain
the most widely used abbreviations and their translations. Such vocabularies can
greatly simplify the process of translation. In translation of abbreviations, it is very
important to know the culture and history of the country of the source language. In
translation of abbreviation this knowledge is more important than being familiar
with the culture of the country of target language. For the professional translation of
scientific & technical abbreviations translator should be aware of all changes in the
fields of knowledge of the source language. To translate this sort of abbreviations in
this way, it will be much easier and context is very important in this case.

The principle of economy of effort compels speakers to economize instead
of using the whole words thus; new forms are created, first in the form of a series of
letters, such as D.S.T. (Dead Sea Transform <udl jadl J ga3),

However, advancement in science and technology has led to creation of a host
scientific terms that designate various fields of life felt rather than using them in full.
The use of full forms causes one to spend time and effort both in speech and writing.
One of the ways explored for this purpose in taking the initial letters of sets of words
to create what they have come to call ‘abbreviations’.

The present study attempts to consider how scientific and technical abbreviations
and acronyms are translated into Arabic. The ways of dealing with this type of
abbreviations are handled and suggestions that face the translator are also made.

2. Review of Related Literature
Early, attempts of the option that Arabic language had dealt with the phenomena of
acronyms and abbreviations has been carried out by Al-Shawi (1998). She has
concluded the following practical results :
1. the majority of English acronyms are technical nouns and nouns that
represent names of organizations and establishments.
2. English acronyms are more numerous than those of Arabic.
3. the adoption of the initialisms are more common than the adoption of single
word acronyms.
4. the number of English acronyms and abbreviations are expanding and
moving easily and quickly in to general English.

Bankole (2006) has suggested that translator should render abbreviations as
borrowed words followed by an explanation if necessary. He lists of abbreviation
on general organizations in English and their reformulations in to French.
Zakharenko (2005), stresses on the special vocabularies of abbreviations that contain
popular used abbreviations and their translations. These vocabularies simplify the
process of translation. He adds that, for abbreviation translation, a professional
translator should be aware of all changes in the cultural, political, economical and
social life of the country of the source language.

The practicality and usefulness of English-Arabic dictionaries in translation English
abbreviations and acronyms are of great help to the translators. With the emergence
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of modern information and technology there is a need for a dictionary which deals
with such category of abbreviations. Indeed, Al-Ani (2007) has offered a very neat
piece of work in his dictionary of abbreviations of scientific and technical terms.
Many examples have been selected from him along with others from Amhieh (1990)
as the base data of the present research.

3. Types of Abbreviations
3.1 Abbreviation According to Form

As abbreviations often occur with frequently used long terms for which
short terms are more convenient, they aim at facilitating pronunciation and writing,
typing, or printing. However, they may occur in the following ways:
First, at the level of pronunciation, the Encyclopedia Britannica (1876) defines
‘abbreviation’ so generally that it might be any shorting “a letter or group of letters,
taken from a word or words, and employed to represent them for the sake of
brevity”. According to this definition, scientific abbreviation can be classified into
the following types; alphabetisims, which are sub classified into initialisim as L M
(Laue method Y 4% /k) and abbreviations as mol.wt (molecular weight &)
=2, and acronyms that are pronounced as single words as AIDS /eldz/(acquired
immune deficiency syndrome <€l ieliall a®i a ya). Therefore, there are large
number of English technical dictionaries and monolingual dictionaries of
abbreviations and initialisms.
To be formed in such away that the vowels separate the consonants as in DRAM
/dIram/ (dynamic random access memory 4l sdall 4.8 jall Jgm gl 3 S13). A form like
EENT can not be said as a word because it is composed of /VVCC/, i.e., the vowel
is not between consonants.

Second, at the level of formation, abbreviations have been written using a
period to mark the part that was deleted. In the case of most acronyms, each letter
has its own abbreviation, and in theory should have its own period. This usage is
however becoming outdated as the use of capital letters is sufficient to indicate that
the word is abbreviated. Nevertheless, some popular style guides still insist on the
multiple periods style with unpronounceable abbreviations, such as EDFFG ( Edge
defined film- fed growth(method) il mcalyoliall clailasy k) but not with
pronounceable ones such as MAGFET/magfets/ ( Magnetic — field sensitive field —
effect transistor gsbuall ouslalinall Jinall 5l jiail ),

3.2 Abbreviation According to Style
Below are some abbreviation styles:

1. Reduction of a single word to its initial: C (Capacitance 4=ll) D
(Deuterium p s 8 sl yaie) usually on imported used vehicles, X-
ra (X-RAY ANALYSIS il diY1 Jilas),

2. Reduction of a group of words to the first two or three letters of
each concept: min. (minute 4&32),
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Reduction of concept of a group to equivalent of a syllable:
Comsat (communication satellite etiall iy Juatyl), USENET
(User Network &b sheall 48051 axdtine )

Reduction of the initial of just one word of the group: O level
(Ordinary level(csakie ¥ (s sisall) |

Transcription of the abbreviation: for MC/emcl/ (Master of
ceremonies JLEiuY! 2w ) VT /vItl/ Vacuum tube &1l < sl )
Reduction of a group to the initial of the first concept and the first
syllable of the second: M. Tech (Master of Technology 3t
4y sl

Preserving a conjunction: D and D (Drunk and Disorderly o S
Lynnie j2 )

Preserving the abbreviation in its original language: SYSTEM
/system/ (synchronous Orbits Communication Satellite s ), also
CHINSYN / tfInsIn/ (synthesis Oriented Chinese- English
Machine Translation System ().

Generally, initials of short function words (and, or, of, to) are not included

in abbreviations, except to make such acronyms pronounceable.

Lastly, some abbreviations are assimilated into ordinary words and are found written
in lower case and with time, people forget that they were acronyms. Good examples
are: laser /lezer/ (light amplification by stimulated emission of light L) and radar /
radar/ (radio detecting and ranging ', ). See Table (1).
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Table (1) some of the scientific & technical abbreviations

Types of Scientific abbreviations | Technical abbreviations
Abbreviation
SAT DOT
Scholastic Amplitude Test | Department of
Sl Transportation.<: 53
Acronyms LEP NAND
Limited English Proficient | not and .xU
S
VAT SRAM
Value Added Tax <, Static Random Access
Memory @l s .
SAD Ghost
Seasonal Affective Global High Horizontal
Disorder 2l Observation Sending
Technique . S
IDIOT C.AV.
Instrumentation Digital on | (thermionics) cooled-
line Transcriber < g2 anode transmitting valve
) 2l garad) &l slaa
()~ Ss
MASER CRO
Microwave amplification | Cathode ray oscilloscope
by stimulated emission of | A=d¥l Jaad il ) Fia¥l calls
radiation _ e g S
EDX EOD
Initials Energy dispersion x-ray Erasable optical
analysis 48 cidiy Jdaill | disks AL 45 guall al Y
Aot AaiYI eaall
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Types of Scientific abbreviations | Technical abbreviations
Abbreviation
ATR ETL
Attenuated reflection Electronical laboratory
O sall SV ETE -\ EtEe
BW MOCVD
Brackish water Metal-organic chemical
dagldl Mol el vapour Deposition i 5
S sasS gyl Samdl Hla)
CcC TV
Continuous current kil Television &b
bl
F-ep
DRP Field effect Phototrasistor
Dense random packing ) iy Jga ) sl 3
) A gl
Ne Fext
Neon Osill juaic External force 4 s 568
Ri Ft
Rational indices <Slxs Fork Turing 4t 4s pdll
s
Pat.
Cmil Patent g3 361
Circular mil. ahiall Zabis
Other types | g+ ) ok Gllull i jall
of
abbreviations | Br
Beaquerel rays
oS il
Cd
Candle xadi
eV
Electron volt < s ¢y5 <1

4. Translating Scientific & Technical Abbreviations into Arabic

This form of translation could be regarded as reformulation of
abbreviations of one language to another. In most cases the order of initials change
due to difference in the grammatical structure of languages involved; e.g., SH
(Simple hexagonal) in Arabic is HS (fxy (saue), The reason for this can be explained



Translating Scientific & Technical Abbreviations into Arabic 41

by the translation technique of transposition which has to do with the replacement of
one grammatical unit or part of speech by another. This is inevitable since the
grammatical structure differs from one language to another. This difference is
particularly highlighted in the position of adjective as regards Arabic and English
languages. Whereas in English, qualifying adjectives always precede their nouns, it
is the opposite in Arabic frequently adjectives normally follow nouns. This explains
why we have the following acronyms:

English Arabic

MP (Molecular [adjective] Polarizability [noun] - PM (M 4x\kiiuYi[noun] P 4y jall
[adjective].

From the above examples, it can be noted that the words involved in two languages
are similar, which explains why the same initial letters occur in the acronym
translation. On the other hand, the grammatical rules of the two languages mandate a
different order or nouns and adjectives.

However, there are three main ways to render English scientific & technical
abbreviations into Arabic:

First; in full: At this juncture, it should be noted that for varied reasons some initials
are rendered as full words in Arabic, i.e.,  rendering phrase from which the
abbreviation is taken in full, e.g., Pc (Phase change) is rendered into _shll s,
Another example is RNA (Ribonucleic Acid) is rendered into.cs_sui ! 555l aelall
Of course, being conversant in the above-state rules and techniques is not the only
thing needed to confront problems of abbreviation, but their knowledge can be of
great help to the translator. The remaining problems can then be solved by
consulting the necessary translation tools which range from hard-copy dictionaries,
glossaries etc.

Second, in sound: some acronyms have the same pronunciations in both English and
Arabic .For instance, abbreviations like AIDS /eldz/ translated as i ,
Radar /radd/( Light Amplification by stimulated emission Radiation as _J) and
SAM /sam/ (Surface to Air Missile sl ). However, this type of translation is called
‘translitiration’.

Third; in abbreviating form, i.e., pronouncing the abbreviation as letters, e.g., A.T.
(artificial intelligent) is translated as & ! and O.S.(Operating System) is
translated as o+l sl In this respect, the Arabic orthographic shape of different
translated English letters may sound the same that gives no indications as to how
this or that letters is originally pronounced. For example, (a), (¢) and (i) are all
translated as ¢s!, such being the case, recourse to diacritics may help to solve this
problem:

e a ¢lhamza, that presents the glottal stop, is put above the first letter.

e e thamza is put under the first letter.

e i sl madda, that represents conjunctive, is put above the first letter.
Similarly, supplying the accusative case marker ‘fatha’ and the genitive case marker
‘kasra’ may help to differentiate between the translated form (j) and (g), viz. (&>):

e j (&) the accusative case marker is put above the first letter

e g () the accusative case marker is put under the first letter.

Generally, rendering foreign abbreviation into Arabic is not very much difficult in
comparison with the difficulties found in the rendering of other types of lexicon. The
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underlining phrases or syntagms on which abbreviation are based on the whole
constitute a scientific characterized by a high degree of isomorphism which owes its
existence to the denotative nature of the lexemes integrated in them. This fact
facilitates a literal and exact translation; moreover this is necessary in the field
where the some conceptualizations are needed.

Gonzalez (1991) argues that the difficulties found in rendering abbreviations lie not
so much in their content of obtaining monosemantic value for their constitutive
lexemes, as in deciding in each case whether an abbreviation is rendered or not, or
which form it would has? The rendering and borrowing of abbreviations are
conditioned by various factors that intermingle in their effects and cause variation.
There are other types of difficulties like those which face translators in the field of
chemistry; the translators were confused before names and almost all the chemical
elements and they have no other way but transliterating them, i.e., putting them as
they are. Therefore, words like Radium Rd, Oxygen O ...etc, entered Arabic
language as they are. In medical field, translators suffer the same problem especially
with names of drugs.

5. Conclusion

It is often said that some of the essential qualities of a good translator are:
sound knowledge of his working languages and general knowledge. Furthermore, it
is recommended that the translator should work into his mother tongue or first
language. In fact this is a prerequisite for gaining employment into international
organizations. This implies that the translator is deemed to be naturally more fluent
in his first language which is supposed to be the language of his immediate
environment for his formative years. Meanwhile, regarding translation of
abbreviations to borrow the expression of Sgarbossa in her article in 2005 August
edition of the ATA Chronicle, the "source language may turn out to be the source of
trouble.
Translation is sometimes an inevitable matter in translation among living languages
and it does not underestimate any longer for transliteration has become a common
and an acceptable way. Therefore, translator has to make every possible effort in
translating scientific & technical abbreviations by returning to firm dictionaries,
linguists and consulting professionals in every field, if that does not help
transliteration would be the only way.
In spite of the cultural issues to deal with problems of abbreviations, a good
translator must have the latest information worldwide at his disposal, through
reading of newspapers, journals, international magazines. He must also consult the
necessary translation tools such as hard copy dictionaries, encyclopedia and online
dictionaries as  Acronym Finder (http:-//www.acronymfinder.com/), (http:-/www
.interscience.wiley.com/stasa/search.html) which has been facilitated by the internet.
while on the job, all these will help to get around the complex task of translating
acronyms (Bankole, 2006).
Above all, the translator who interprets abbreviations needs abroad and deep
knowledge in the culture of both languages English and Arabic.
Another useful tool for the translator to have at his/her disposal a glossary of
abbreviations of the subject field he/she is working on. In some cases; the translator
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may also have to consult his/her client or the author or the source text for more
clarification of the terms.

In summary, one last exit route for the translator (especially if he is going from
English into Arabic), is to simply render the acronyms as borrowed concepts, as they
figure in the original text. In this era of globalization, the issue of translating
acronyms is becoming less emphasized due to the constantly widening vocabulary,
thanks to the modern information technology. We are being faced with a deluge of
new acronyms daily and before these get officially translated from English into
Arabic, the Arabic speaker is already using the English acronym and is used to it.
Finally, since English seems to be the language of the global world, it is natural for
the acronyms to be transferred into different languages and thus used.
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Abstract

The purpose of this study is to investigate the type of service
quality provided to students of Medicine Faculties at Sana’a University
(henceforth, SU), which has general and parallel/private systems as well
as the private University of Science and Technology (henceforth, UST).
The research instrument is a service quality questionnaire applied in
previous studies and has high reliability (Al-Hidabi and Okasha, 2006 &
2007). It is used to determine the weak and strong aspects in the two
universities. The questionnaire is related to nine dimensions of the
quality (teaching material, teaching staff members, library, employee
personnel, admission & registration, students' activities, the mental
image of the university, recruitment and the infrastructure). It is
administered to 360 students of Medicine Faculties (810) at SU and UST
(50). The study uses descriptive and inferential statistical analyses; it was
found that the students of SU and UST obtain different services. The
students of both the general and parallel/private systems have the same
expectations and opinions regarding the service quality offered to them
by US. Results show that the level of service quality does not vary
according to type of system within the same university. There is a
statistical significance (sig. 001) when the whole categories of
thequestionnaire are taken together; that is UST offers better services.
Whereas SU students are satistied with the mental image of the
university (53%) and the teaching staft (44%), the UST students are
content with the admission and registration (60%) and the library (49%).
Yet, students of both universities do not get enough services related to
recruitment. Mostly, students perceived service quality offered as low
and less than expected.

Finally, in an attempt to raise and improve service quality,
various recommendations as well as suggestions for further research
were presented.

The University Researcher Journal, Issue No. (18), 13-34, September 2008 © The University of Ibb, Yemen 2008
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1. Introduction

This study aims at investigating the Service Quality (henceforth SQ) at the
Medicine Faculties of Sana'a University (SU) and the University of Science and
Technology (UST). Recently, the Ministry Of Higher Education in Yemen did not
allow teaching medicine in private universities except for UST. The implication of
this is that there is no sufficient quality in private universities. There is a wide
assumption that SU or public universities are doing better in teaching medicine. This
study tries to investigate this controversy to find out the type of services that meet
the expectations of students in SU and UST. It tackles this from the point of view of
quality assurance (henceforth, QA) and total quality management (henceforth, TQM)
in higher education.

QA and TQM in higher education have gathered importance and recent
publications that deal with these topics from different aspects (Parasuraman et al.,
1988; Coulthard, 2004; Wisniewski, 2001; Garvin, 1984; Dawson and Palmer,
1995; Robinson, 1999; Sower, 2006; Al-Hidabi and Okasha, 2007; Al-Mehiawi,
2007). According to Al-Mehiawi (2007: 151), quality is not a new concept but it is
as old as human being civilization. Quality was fully integrated into the
manufacturing processes, which were passed along from one generation to the
next. As civilization evolved, specialization of labor began to develop.

The concept of service quality had begun in the area of marketing services.
This led to an increasing competition among the services institutions. Accordingly,
the owners of these institutions started studying the customers’ expectations
compared with their perceptions of actual service delivered so as to obtain the
consumers’ satisfaction (Lagrosen et al., 2006).

However, in higher education the service quality has not received considerable
and sufficient attention and few of them addressed the specific context of higher
education (Lagrosen, et al., 2006). In view of the fact that education is not only a
service for a customer, but it also involves the teacher doing something to the
customer (Watty, 2000). Education aims to change the thinking of a person and
create personal development. This transformation involves enhancement, which is
value added to the customer by virtue of the process and empowerment, which
helps the customers to influence their own transformation.

Accordingly, for the purpose of this study, educational SQ can be viewed as
students’ perceptions, who are the main stakeholders, of the level of university
services offered compared with their expectations and, operationally by calculating
their scores in the questionnaire (Al-Hidabi and Okasha, 2007). The focus of the
research instrument is students' perceptions of academic and nonacademic services
received to assure positive quality service offered by the university.

2. Study Problem and Questions
2.1 Significance of the Study
The significance of this study lies on addressing every important matter,
which considers the basis of the university, for the students are the primary
consumers of higher education services (Hill, 1995) more than the administration
and academic staff. We hope the findings of this study will draw the attention of
decision makers to the weaknesses and strengths to improve the services of the
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university to meet the labor market. This is in congruence with Anderson (1995)
and Pariseau and McDaniel (1997), who mention that students' feedback about
educational services can be used in quality improvement programs to improve
services and establish positive student perceptions. An important sidelight of the
study is to obtain an authentic picture of quality services offered by the various
Medicine faculties at SU and UST and the perception and satisfaction of the study
subjects.

2.2 Statement of the Problem:

The purpose of this study was to investigate the expectations of students’
perceptions of service quality and students’ satisfaction, using both descriptive and
inferential statistics. Very few studies focus on the SQ at higher education in
Yemen. However, this study throws light on the quality of SU and UST services at
the Faculties of Medicine.

2.3 Study Questions
This study attempts to answer the following questions:

1. What type of services do the Faculties of Medicine at SU present to

students?

2. What type of services do the Faculties of Medicine at UST present to

students?

3. What is the difference between the services presented for self-financed

students in both universities?

4. What are the weak and strong aspects in the services presented for the

students in both universities?

2.4 Limitations

This study is limited to the sample population obtained (during the second
term of the academic year 2006- 2007) from the faculties of Medicine at SU and
UST. The results cannot be generalized to the other faculties at SU and UST.
Another limitation of the study is that it used a tried instrument developed by Al-
Hidabi and Okasha (2007) that was meant to predict preliminary results of the
Yemeni universities services.

3.1 Background

In recent years, numerous studies in the field of SQ have been carried out.
However, relatively few studies have addressed the specific context of higher
education, in general, and that of Medicine Faculties, in particular. The purpose of
the present study is to investigate the academic and nonacademic SQ at the Medicine
Faculties of public university (SU) as well as private university (UST) in the city of
Sana’a, Yemen. In addition, the study throws light on weaknesses and strengths to
improve the services of the Yemeni Universities to meet the labor market.

SQ at UST is studied before this study by Al-Hidabi and Okasha (2006). This
study aimed at predicting the contributing factors of the educational SQ at UST in
the context of the globalization concepts. For discovering the contributing factors
of measuring the educational services quality in the universities, the researchers
prepared a 39-item questionnaire which was distributed to 437 students of the UST
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in Sana’a, Republic of Yemen. Through using factor analysis, it was found that six
factors were explicable (58.9%).

Al-Hidabi and Okasha (2007) applied the same study on the SQ at US.
The instrument was developed to reach 59-items. The study instrument is divided
into nine categories: teaching materials, academic staff, library, employees,
admission and registration, students' activities, the mental image and reputation of
the institution, recruitment and infrastructure. The study investigated: (i) the
components of SQ at SU; (ii) the predicting factors of SQ at SU. The sample of the
study was 300 students of SU. Through using the factor analysis, it was found that
SQ could be explained by nine categories of the study instrument. The results
showed that the level of SQ varied according to college, sex and level of study.
However, students in general, perceived SQ offered as low and less than expected.

The studies of Al-Hidabi and Okasha (2006; 2007) take SQ at the level
of SU and UST for all faculties. However, the present study limits itself to the
services of the Medicine Faculties at both universities. This is similar to Holdford
and Reinders (2001) who developed and tested a quality measure of pharmaceutical
education. A 41-item instrument was created to assess educational SERVQUAL,
defined as student perceptions of school service performance: Reliability,
Responsiveness, Communication, Credibility, Security, Competence, Access,
Academic outcomes. The instrument assessed both perceptions of educational
process (functional quality) and outcome (technical quality). Eighty-five fourth-
year pharmacology students evaluated four dimensions of educational quality;
school learning resources, faculty performance, administration performance, and
student perceptions of intellectual progress.

Furthermore, other studies as Holdford and Patkar (2003) dealt with
SERVQUAL in Pharmaceutical Education. The objectives of this study were to
describe the perceptual dimensions of student assessments of the quality of their
education and link those dimensions with student satisfaction with their educational
experience. The study used a 37-item educational SERVQUAL instrument and a
seven-item satisfaction scale was administered to 372 students in their final year of
education in years 1999 to 2002. The result identified 5 dimensions of
SERVQUAL labeled resources, interpersonal behavior of faculty, faculty expertise,
faculty communication, and administration.

One of the main principles of the quality concept is to focus on the
customer, but recently in the management area, the used conception is
‘stakeholders’. There are a variety of ‘stakeholders’ in higher education including
students, employers, teaching and non-teaching staff, government and its funding
agencies, accreditors, validators, auditors, and assessors (including professional
bodies) (Burrows and Harvey, 1992).

Service quality assessment has received considerable attention by scholars and
researchers. One of the first efforts in service quality measurement was done by
Parasuraman, Zeithaml and Berry, in 1985. They developed ‘SERVQUAL’, the
most famous and widely used instrument to measure service quality. The
SERVQUAL instrument is based on ten dimensions of service quality — tangibles,
reliability, responsiveness, competency, courtesy, communication, credibility,
security, access, and understanding (Parasuraman et al., 1985).
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Quality is defined in TQM in terms of whether it meets the needs of the
customers (Green, 1994: 13). In addition, Zeithaml (1987) defined service quality
as ‘the consumers’ judgment about an entity’s overall excellence or superiority.’
Hjorth-Anderson (1984) views quality as a form of attitude, related in part to
satisfaction, and resulting from a comparison of expectations with perceptions of
performance. Parasuraman et al. (1985: 17) devised a gap model of service quality
and defined service quality ‘as the degree and direction of the discrepancy between
consumers’ perceptions and expectations’. That is to say, service quality is the
difference between consumers’ ratings of the perceptions of service quality and
their expectations of service quality (Coulthard, 2004).

Despite the popularity of SERVQUAL, it has been extensively criticized on
both theoretical as well as operational (i.e., its model of gaps) grounds. In partial
response to these criticisms, an alternative instrument has been utilized in service
settings. This new instrument, called SERVPERF, retains the original 22
questionnaire items of SERVQUAL but measures only perceptions of performance
instead of both performance and expectations. Its proponents argue that
SERVPEREF is shorter, theoretically superior, and better reflects service quality
assessments than SERVQUAL.

From the previous definitions, it is clear that the researchers agree that the
service quality is a concept or an attitude. Nevertheless, there is some disagreement
as to what constitutes quality and how best it can be achieved (Dawson and Palmer,
1995). This is clear when Robinson (1999) concludes: "It is apparent that there is
little consensus of opinion and much disagreement about how to measure service
quality."

In addition, Parasuraman et al. (1985) see the measurement of service quality
via recognizing the gaps, which represent the difference between the perception and
expectation. In other words, service quality can be measured, by the use of
SERVQUAL instrument, through comparing customer perceptions of the quality of
a service experience to customer expectations for that experience. Yet, others and
through the field studies, believe that it is better to assess the performance without
the expectation (Al-Hidabi and Okasha, 2007: 14).

It seems really difficult to define service quality in the field of higher education,
and the quality professionals have assured the necessity of agreement on some
terms, like: levels, standards, proficiency, efficiency, which without a doubt they
are studying right now (Al-Hidabi and Okasha, 2006). Harvey and Green (1993) in
their pioneering paper explored the nature and usage of quality in relation to higher
education:

Quality is a relative concept, that different groups or
‘stakeholders’ in higher education have different priorities and
their focus of attention may be different. For instance, the focus
of attention for students and lecturers might be on the process
of education while the focus of employers might be on the
outputs of higher education. In some views, quality is seen in
terms of absolutes. In other views, quality is judged in terms of
absolute thresholds that have to be exceeded to obtain a quality
rating (for example, the output has to meet a pre-determined
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national standard). In other conceptualizations, however,
quality is relative to the ‘processes’ that result in the desired
outcomes. in view of that, some conceptualizations of quality
are rather more ‘absolutist’ than others.

Rather than try to define one conception of quality, Harvey and Green (1993)
argued that they could be ‘grouped into five discrete but interrelated ways of
thinking about quality’. Harvey (1995) provides the following brief overview of
the five categories:

1. The exceptional view [of quality] sees quality as something
special. Traditionally, quality refers to something distinctive
and, in educational terms is linked to notions of excellence,
of ‘high quality’ unattainable by most.

2. Quality as perfection sees quality as a consistent or flawless
outcome.

3. Quality as fitness for purpose sees quality in terms of
fulfilling a customer’s requirements, needs or desires. In
education, fitness for purpose is usually based on the ability
of an institution to fulfill its mission or a programme of
study to fulfill its aims.

4. Quality as value for money sees quality in terms of return
on investment. If the same outcome can be achieved at a
lower cost, or a better outcome can be achieved at the same
cost, then the ‘customer’ has a quality product or service.

5. Quality as transformation is a classic notion of quality that
sees it in terms of change from one state to another. In
educational terms, transformation refers to the enhancement
and empowerment of students or the development of new
knowledge.

However, some researchers (Allen 1991, DiDominico and Bonnici 1996,
Holdfold and Reinders 2001) have suggested that educators should evaluate student
perceptions of educational service quality. Educational service quality is defined as
a student’s overall evaluation of services received as part of their educational
experience (Holdfold and Reinders 2001). It describes a variety of educational
activities both inside and outside of the classroom including classroom instruction,
faculty member/student interactions, educational facilities, and contacts with
administration (Holdfold and Patkar, 2003). Harman and Meek (2000, p: 36) define
Quality in the context of higher education as a judgment about the level of goal
achievement and the value and worth of that achievement. They add that quality is
also a judgment about the degree to which activities or outputs have desirable
characteristics, according to some norm or against particular specified criteria or
objectives. Service quality differs from satisfaction primarily because it is quality
specific, while satisfaction deals with quality and non-quality (e.g., price)
evaluations (Holdfold and Patkar, 2003).

The present study is in response to the suggestions of other studies (Al-

Hidabi and Okasha, 2006; 2007; Holdford and Reinders, 2001) that further research
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is necessary to explore how SQ assessments vary over time and in different
situations.

3.2 Sana’a University and the University of Science and Technology

The Faculty of Medicine and Health Sciences (first batch was in 1978-79)
branched out of the Faculty of Science. The first Department was Laboratory. It
was followed by Medicine in 1982-83 and Nursing in 1989-1990. Then the Faculty
of Pharmacy (1988-89) was established and followed by the Faculty of Dentistry
(1997-98). They were followed by a center to develop medicine education at the
Faculty of Medicine (1992-93). UST was established in 1995. The Medicine
Faculties at the UST include Dentistry, Medicine, and Pharmacy.

4. Methodology and Procedure
4.1 Study Methodology:

The study uses descriptive and inferential statistics to analyze the collected
data. The instrument is a questionnaire from a study by Al-Hidabi and Okasha
(2007) was administered to students of Medicine Faculties at SU and UST. The
instrument has been tried, improved and used in two studies by the researchers. It
has been recommended by the researchers to be used in different Arab universities.
Qian (2006) used the SERVQUAL service quality gap model that was developed
by Parasuraman et al. (1994) to measure graduate students’ perceptions of service
quality and satisfaction. Its aim was to collect opinions about the type of services to
find out the weak and strong aspects. This instrument tests the quality of the
lecturer and the student support systems that are the most influential factors in the
provision of quality education (Hill et a/.,2003). It included 59 items which were
used to measure students’ expectations of the level of the following nine quality
services:

1. Teaching Material (6 items).

. Teaching Staff Members (11 items).

. Library (4 items).

. Employee Personnel (9 items).

. Admission & Registration (4 items).

. Students' activities (4 items).

. Mental Image of the University (6 items).
. Recruitment (5 items).

. Infrastructure (10 items).

O 03N L W

The SQ instrument was administered to 360 students which represents a
100% response rate. This high response rate was due to the cooperation of
academic staff and students who are friendly and easy to approach. The students
were instructed to rate the services qualities of their respective colleges without
writing their names to maintain free choices with no fear. The majority of service
quality researchers have used similar SERVQUAL service quality model that
compares differences between consumers’ expectations of services and their
assessment of the actual performance (Holdford and Reinders, 2001).
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4.2 The Population and Study Instrument:

The population of the study is 7385 according to the available statistics of
2005-2006 as shown in the Tables (1 and 2) below. The study selected students
(during the 2™ term of the academic year 2006-2007) from various levels at the
Medicine Faculties (i.e. Medicine and Health Sciences, Dentistry and Pharmacy) at
SU and UST to investigate the service quality from the viewpoints of students. SQ
can be evaluated from the point of view of students as in Al-Hidabi and Okasha
(2006, 2007) or from the point of view of both students and teachers as in Kitcheon
(2004) who used a sample of students and staff of ten randomly selected Thai
universities to investigate the importance of service attributes for service providers’
and student’s evaluation of services.

Table (1) Shows the Number of Students at the Medicine Faculties of SU,
according to Faculty: General and Parallel/Private Systems (registered and new
students until 2005-2006) and Sex
General Parallel/Private Total
F Total M F | Total M F Total
Medicine | 1014 776 | 1790 | 445 | 270 715 1459 1046 | 2505
Pharmacy = 320 | 198 | 518 | 201 83 284 521 281 @802
Dentistry 100 = 238 = 338 | 172 289 461 @ 272 @ 527 @ 799
Total 1434 | 1212 | 2646 818 | 642 | 1460 2252 1854 4106
Source: SU in Figures 1970 to 2006
Table (2) Shows the Number of Students at the Medicine Faculties of UST
Faculty Students’ Joining Status | Male Female Total

Accepted in 2004/2005 151 62 213
Medicine Registered (2004/2005) 913 388 1301
Enrolled in 2004/2005 451 191 642

Faculty

Accepted in 2004/2005 105 59 164
Dentistry Enrolled in 2004/2005 282 226 508
Technician Dentist 77 77 154
Accepted in 2004/2005 66 - 66
Pharmacy Enrolled in 2004/2005 180 - 180
Technician Pharmacist 51 - 51
Total 2276 1003 3279

Source: Educational Indicators of the Republic of Yemen 2004 / 2005

4.3 Sample of the Study:

The sample of study was selected from the students studying at the various levels
of Faculties of Medicine, Dentistry and Pharmacy at Sana’a University (SU) and
University of Science and Technology (UST). The participants were chosen from
the aforementioned two universities so as to get a sample of students from the most
famous universities in Yemen: a public university (SU) and a private university
(UST). The resolution of the Ministry of Education in Yemen to limit studying
medicine to some universities that include SU and UST raises a question about the
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services quality presented in those universities. The total number of the sample is
(360) students, from SU (310) students (202 General System Students, and 108
Parallel/Private Expense System Students). And the remaining number of (50)
students were taken from the various levels of Faculties of Medicine, Dentistry and
Pharmacy at UST. The sample is divided and categorized according to Type of
System, Faculty, Sex (Table 3 ).
Table (3) Shows the Sample’s Frequency and Percent according to Type of
System, Faculty and Sex

General (N=202) Parallel/Private (N=108) UST (N=50)

Med. | Dent. | Pharma.| M F |Med. | Dent.|Pharma| M F |Med. |Dent.|Pharma.| M |F

144 32 26 80 122 71 24 13 41 67 38 10 2 50

(71.3)| (158) | (12.9) [(39.6)|(60.4) | (65.8) | (22.2) | (12.0) |(38.0)|(62.0)|(76.0)| (20.0)| (4.0) |[(100)

The above table shows the sample is varied from different faculties and sections to
avoid bias and get a wide range of opinions about the nature of the quality of
services in those medicine faculties. It is noticed in the table that the majority are
from the general system at Sana’a University for this is the main system that
includes most of the population (i.e. 64%; see Table 1). This is followed by the
parallel/private systems. They are seen as one category since they are treated as
self-financed students. The services they get are also similar. This category is
similar also to the students in UST since they all pay for their education. This
sample belongs to different levels (see Table 4 below).

Table (4) Shows the Sample S General Parallel/Pri UST
Frequency and Percent according vate
to Type of System o o 0
and Level of StudyLevel of Study N 5 N 5 N 5
One 101 | (50.0) @ 32 | (30.0) | 11 @ (22.0)
Two 37 | (183) 42 | (389) | 18 | (36.0)
Three 6 (2.0) 8 (7.0) 5 (10.0)
Four 51 | (252) 26 | (24.1) 3 (6.0)
Five - - - - 6 | (120
Six 3 (1.5) - 5 (10.0)
Seven - - 2 (4.0)
Postgraduate 4 2.0 - - - -
Total 202 | (100.0) @ 108 | (100.0) 50 (100)0'

Table 4 shows the selected sample represents mainly level one through four. Very
few students were selected from level five, six and seven. It was not easy to get
enough sample from UST and include females because the administration of the
university refused to allow the researchers to meet the students.

5. Data Analysis and Study Results
The following analysis shows the distribution of the sample, means and
percentages. ANOVA is used to reflect the difference between the three groups:
General and Parallel/Private Systems at SU and students from UST. The focus is on
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the self-financed students to compare the services they get and when there is no
significance a comparison is made with the General Students and UST. As for the
students from SU there is no much difference in their opinions. Most of the time
they are similar and there is no significant difference between the opinions of
General or Parallel/Private Students.

The informants’ responses to the Questionnaire were analyzed, at the
beginning, according to their responses to each item of the category. But, this way
didn’t reveal a clear picture of the students’ opinions related to the quality services
offered to them by the faculties. With a view to obtaining a clear insight of their
opinions about the quality services they get from their faculties, the students’
responses to the Questionnaire were analyzed in terms of the nine categories,
namely, teaching material, teaching staff members, library, employee personnel,
admission and registration, students' activities, mental image of the university,
recruitment and infrastructure. Table (6) below presents the a comparison of the
informants’ satisfaction according to means and percents in each of the nine
categories.

The Type of Services which the Faculties of Medicine at SU and UST
Present to Students
Table (5) Shows the Informants’ Mean and Percentage in each of the
Questionnaire Categories, according to Type of System

General US F. acult.ies Us T
Questionnaire (N=202) Parallel/Private = Faculties
Categories (N=108) (N=50)

Mean % Mean % | Mean | %

1. Teaching Materials 1.8 35 1.9 37 2.2 44
2. Teaching Staff 2.2 43 2.2 44 2.3 46
3. Library 1.9 39 1.9 38 2.5 49
4. Employee Personnel 1.8 37 1.9 37 2.3 47
5.Admission and 22 44 2 40 3 60
6. Students' activities 1.8 37 1.8 36 1.9 37
7.The Mental Image of 2.8 55 2.6 53 1.8 36
8. Recruitment 1.4 28 1.3 27 1.7 33
9. Infrastructure 1.8 36 1.9 37 2.3 46

The SU students are satisfied with the services (from the highest to the lowest): the
mental image of the university (55%), teaching staff (44%), admission and
registration (43%), library (39%), infrastructure (37%), employee personnel
(37%), teaching materials (36%), students' activities (35%), and recruitment
(28%).

The UST students are satisfied with the services (from the highest to the
lowest): admission and registration (60%), library (49%), teaching staff (47%),
infrastructure (46%), employee personnel (46%), teaching materials (44%),
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students' activities (37%), mental image of the university (36%), and recruitment
(33%).

The most significant for SU students are the mental image of the university,
teaching staff and the least significant are students' activities, and recruitment. The
most significant for UST students are admission and registration and the library
and the least significant are the mental image of the university and recruitment.
Students of both universities agree that recruitment is not given attention.

5.3 The Differences between the Services Presented for Students in both
Universities
Table (6) Shows Frequency, Mean and Statistical Significance of the
Opinions of Medicine Students at SU and UST, Regarding Teaching Material

Type of
Item System N Mean @ Sig.

1. The university provides | General 202 1.96
clear and sufficient UST 50 2.42
information  about the | Parallel/Private 108 2.03 | .049
different specializations.

2. Programs and | General 202 1.84
specializations are varied UST 50 2.34 005
and meet students needs. Parallel/Private 108 1.85

3. The university provides | General 202 1.47
training programs for all | Parallel/Private 108 1.48 006
specializations. UST 50 1.94 °

4. The content of the materials General 202 1.90 011
are modern and up to date. | UST 50 238 |

Parallel/Private 108 2.04

5. The materials are realistic. General 202 1.99 000
UST 50 1.96 @ °
Parallel/Private 108 2.16

6. The laboratories are used | General 202 1.48
efficiently in the process of Parallel/Private 108 1.60 000
teaching. UST 50 216

General 202 1.77
First: Teaching Material Parallel/Private 108 1.86 002
UST 50 220

Table (6) shows there is a statistical significance of the opinions of
Medicine Students at SU and UST, regarding Teaching Material.
The UST students get sufficient information about the university
and about the different specializations unlike students at US. UST
students are also happy about variability of programs and
specializations. The UST students also are happy about the content
of the materials that are seen as modern and up to date unlike the
students of SU. But SU students are satisfied that the materials are
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realistic and related to everyday life. However the laboratories are
used efficiently in UST and not efficiently in SU in the process of
teaching. On the whole this axis shows UST students get better
services than SU students.

The second part of the questionnaire deals with the members of
the teaching staff and the way they handle the teaching and
learning process. (It includes items from 7-17). The result is not
reported in a table for it shows no differences in the performance
of the teaching staff in SU and UST. Using ANOVA shows that
there is no statistical significance of the opinions regarding
appearance of the teachers, justice of teachers, efficiency of the
teachers, punctuality of teachers, effective teaching methods and
aids, encouragement of students' participation, suitability of
information according to the level of students, and office hours.
This consensus is because almost the same teachers teach in SU
and UST. Thus there is no difference in the way students look at
this particular service quality.

Table (7) Shows means and statistical significance of the Opinions
of Medicine Students at SU and UST, Regarding the Library

Type of
Item System N  Mean Sig.
General 202 | 1.89
19. The service of the electronic library = Parallel/Private = 108  1.55
and internet is available. UST 50 2.60 .000

The library service quality is an important component of the university services.
There is no statistical difference between the SU and UST students with regard to
the sufficiency and availability of books, easy access to get the required knowledge
in the library (the items that do not show difference were not reported in the Table.
The difference is in the availability of the electronic library and internet.
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Table (8) Shows means and statistical significance of the opinions of
medicine students at SU and UST, regarding employees personnel

Type of
Item System N | Mean Sig.
) ) General 202 2.02
23 E?gcznf;ﬁty;isoirﬁyfound intheir work b, liel/Private 108 1.96 006
UST 50 250
25 Uni . 1 ‘ . General 202 2.02 000
. : I;l;\;f'rsny employees' appearance is UST 50 274 -
Parallel/Private = 108 @ 2.05
. General 202 1.90
26. lel‘g fggigfgeigrf:;&fgfs micely " parallel/Private | 108 1.81 000
UST 50 260
General 202 | 1.58
28. The employees offer their services to .018
students accurately and quickly. UST : 50 1.98
Parallel/Private | 108 @ 1.68
. General 202 1.56
W e e e usT w02
Parallel/Private = 108 @ 1.65 |~
30. The employees provide clear and General 202 1.53
sufficient information about the admin- = UST 50 2.16
istrative student procedures for Ss. Parallel/Private | 108  1.66 005
General 202 1.83
Fourth: Employee Personnel UST 50 234 025

Parallel/Private | 108  1.87

There is no difference in the way SU and UST students look at the employees
performing their duties with honesty and confidence. Both have no difference in
viewing employee personnel solving students' problems. However, UST students
get the benefit of having their employees in their offices and they have good
looking and treat them nicely, accurately and quickly and according to regulation
unlike their counterparts at SU. UST employees provide clear and sufficient
information about the administrative student procedures for students and they listen
carefully to the views and suggestions of students unlike SU. On the whole, there is
a statistical significance about the employee personnel at both universities.
According to the survey of opinions UST is doing better in this respect.
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Table (9) Shows Frequency, Mean and Statistical Significance
of the Opinions of Medicine Students at SU and UST,
Regarding Admission & Registration

Type of
Item System N Mean @ Sig.
31. Procedures of admission General 202 1.79
and registration are Parallel/Private 108 1.78 000
accurate and quick. UST 50 232
32. Procedures of financial General 202 2.00
items are accurate and Parallel/Private 108 1.71
quick. UST 50 4.36 000
33. The information about General 202 2.04
admission and registration  Parallel/Private 108 1.86
procedures is clear and UST 50 3.94 000
- General 202 240
34. The fees are suitable. UST 50 3.78 000
Parallel/Private 108 2.09
. o General 202 2.21
Flftll: A'dmls§10n and Parallel/Private 108 2.01
egistration UST 50 302 .000

Table (9) deals with admission and registration. The procedures of admission,
registration and financial matters are accurate and quick in the UST. The UST
students also get clear and sufficient information about admission and registration
procedures. The fees are suitable for the services the UST students get. On the
whole, UST students get better services in this axis.

According to Abouchedid and Nasser (2002), the first encounter of students at
universities is the administrative office, which leaves a lasting imprint for their
entire experience in higher education. With the exponential growth of higher
education in the Middle East, private universities face hardened competition in the
overall retention of students. Registrar and academic advising offices are vital
components to the university as well as the front end to the universities' SQ. This
study attempts to measure student attitudes of registration and academic advising
across different faculties to assure positive quality service complementing that of
the academic. Keeping in mind that many developing universities in the Middle
East have not yet utilized automated services to meet student needs, the present
study provides recommendations to the development of touch-tone and Web-
banner automated registration for a positive assessment of SQ. Abouchedid and
Nasser (2002), however, attempted to measure student perception of registration
and academic advising across different faculties and other administrative services
to assure positive quality service complementing that of the academic. UST, as a
private institution, competes highly with one of the leading universities (SU) in
Yemen, especially in Admission and Registration services to attract a larger
students population.
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Table (10) Shows Frequency, Mean and Statistical Significance of
the Opinions of Medicine Students at SU and UST, Regarding Students'
Activities
Type of
Item System N Mean @ Sig.

| L General 202 2.15
| 35. The activities meet the Parallel/Private s 190
| ' UST 50 3.78

Table (10) shows no statistical significance of the opinions of SU and UST students
regarding students' extra-curricular activities: importance to students' personalities,
availability of good sport, cultural and entertainment activities, and the availability
of special places for practicing activities. However, UST students are happy about
the type of activities they get, for these activities meet their interest. But, on the
whole, there is no statistical significance of the services offered by the SU or UST.
Table (11) Shows Frequency, Mean and Statistical Significance of
the Opinions of Medicine Students at SU and UST, Regarding the

Mental Image of the University

Type of
Item System N Mean @ Sig.
o General 202 3.00
39. I am proud of studying in UST 50 1.94
Sana'a University. Parallel/Private 108 280 902
40. Reputation of the university General 202 291
among community is Parallel/Private 108 3.01 015
distinguishable. UST 50 234
General 202 2.30
H Students elsafeand - parallel/Private s 239
Y UST 50 190
General 202 2.60
42. People show confidence UST 50 164
towards SU. . : .000
Parallel/Private 108 2.63
. . General 202 2.79
43. 1 advice students to join SU/ Parallel/Private 108 257
T .
us UST 50 1.62 001
o General 202 3.00
44. 1 have joined SU/ UST as the Parallel/Private 108 264
first choice. UST 50 1 48 .000
General 202 2.75
Seven: The Mental Image of the Parallel/Private 108 264
University UST 50 181 .000
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Table (11) shows there is a statistical significance of the opinions of students at SU
and UST regarding the mental image of the university. SU students both General and
Parallel/Private systems are proud of studying at Sana'a University more than UST
students. They feel the reputation of the university among community is
distinguishable. The general feeling is that people show confidence towards Sana'a
University. SU in spite of the services they get less than UST but they would advise
students to join SU. Moreover, they have chosen SU as the first choice unlike UST
students. Thus, overall the Mental Image of SU is far better than UST. The reason is
due to the long existence and the accumulated experience of SU. Another reason is
due to the government which until recently prefers and employs graduates of public
universities more than private ones. The learning environment (students feel safe and
comfortable at the university) is preferred at SU for the mean is higher (2.39) than
(1.90) UST though there is no statistical difference that can be mentioned.

The result of the present study is in line with the findings of Al-Hidabi and
Okasha (2007) that the students perceived SQ offered by SU and UST as low and
less than expected. Joseph et al. (2005) found from the student population used in
their study that their sample did not consider their university a “quality” institution
and the result pointed towards a lack of perceived quality.

Recruitment (items 45-49) is similar at SU and UST. There is no difference with
regard to the role of the university in providing information about the vacant jobs for
graduates, in providing mechanism of communication with graduates (Graduate
Club), in offering counseling on getting jobs after graduation. Both SU and UST
students are getting similar service in terms of getting a job easily or preparing
students for work market. But on the whole UST presents better service in this axis.

Table (12) Shows Frequency, Mean and Statistical Significance of
the Opinions of Medicine Students at SU and UST, Regarding the

Infrastructure
Type of
Item System N Mean @ Sig.
. . General 202 1.46
50. Efggggllents of laboratories are Parallel/Private 108 163 000
' UST 50 2.59
General 202 1.61
51. iﬂ;oarltl:bﬂe.lssroom are UST 50 12 .006
Parallel/Private 108 1.78
L . . General 202 2.28
>3- ITSh:uft‘:gg‘;ﬁ;szl: UIVErSItY parallel/Private g 242
UST 50 142 -

55. The service of using General 202 1.92
computers and internet are Parallel/Private 108 1.64 000
provided. UST 50 3.14

) ) ) General 202 1.20
>8. ]S'D’;I‘l/li{égf :idalj/:;?;;l?l Parallel/Private 108 1.16 000
UST 50 232




Service Quality at the Medicine Faculties of Sana'a University 29

General 202 1.31

29 g;ﬁ?:;:lzrglz\i:;:gg .clean Parallel/Private 108 1.35 000
UST 50 2,67
General 202 1.80

Nine: The Infrastructure Parallel/Private 108 1.87
UST so 230 004

Table (12) shows no statistical significance of the opinions of SU and UST
students regarding the infrastructure: clean and nice buildings, availability of
restaurants and cafeterias, availability of communication service, availability of
travel service. But there is a statistical significance that shows UST students get
better services with regard to modern equipments of laboratories, comfortable
classroom, availability of computers and internet, availability of banking and
financial services, availability of comfortable places and clean bathrooms. SU
students feel the situation of their university is suitable and safe.

Table (13) shows Frequency, Mean and Statistical Significance of the Opinions of

Medicine Students at SU and UST, Regarding all the categories

Std. Std. .

N Mean Deviation | Error Sig.
General 202 | 1.9617 | .52209 | .03664 984
Parallel/Private | 108 | 1.9507 .55546 .05320 | °
UST 50 | 2.2668 | .42919 | .06070 001
General 202 | 1.9617 | .52209 | .03664 | °
Parallel/Private | 108 | 1.9507 .55546 .05320 002
UST 50 | 2.2668 | .42919 | .06070 | °

Table (13) shows there is a statistical significance of the Opinions of the
Medicine Students at SU and UST, regarding all the categories. UST seems to
present better services when compared with the opinions of SU students in both
the General and the Parallel/Private systems. It seems also there is no difference
in the opinions of General and the Parallel/Private systems. They agree on the
type of services they get from SU. However, the results cannot be generalized
across a university-wide spectrum.

6. Conclusion

The study investigated the expectations of students’ perceptions of service
quality and students’ satisfaction about SU and UST services at the Faculties of
Medicine. It identified the type of services the Faculties of Medicine at SU and
UST present to students. It is found there is no difference between the services
presented for self-financed students or regular students at SU. It found also that SU
students are satisfied with the mental image of the university (55%), teaching staff
(44%), admission and registration (43%), library (39%), infrastructure (37%),
employee personnel (37%), teaching materials (36%), students' activities (35%),
and recruitment (28%). However, the UST students are satisfied with admission
and registration (60%), library (49%), teaching staff (47%), infrastructure (46%),
employee personnel (46%), teaching materials (44%), students' activities (37%),
mental image of the university (36%), and recruitment (33%).
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The most significant for SU students are the mental image of the university,
teaching staff and the least significant are students' activities, and recruitment.
The most significant for UST students are admission and registration, the library,
and the least significant are the mental image of the university and recruitment.
Students of both universities agree that recruitment is not given attention.
However, the results cannot be generalized to the other faculties at SU and UST
since the sample (50 students) from US is not as large as in SU. The study ends
with a suggestion for the two universities to take the results into account and
reviewing the services presented to the students. Meeting students’ needs is a
recent approach that is internationally recognized to achieve high quality in
higher education.

7. Suggestions

This study is limited to students' opinions. Further research is necessary to
evaluate the university services from the point of view of teaching staff,
administration, or the three of them at the level of different faculties. The present
study also suggests further research to explore at the Yemeni and Arab universities.
More research can be performed in a longitudinal way: pre-course position, which
is centered on service expectations; in-course experience and post-course service
value assessment to see the improvement of SQ in the institution. One of the
limitations of this study is that it took an instrument from a previous study but it
would be much better to have an interview with concerned parties and develop
accordingly a SQ instrument.
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Abstract:

This study explores the effect of the completion of an educational
administration course on the expectations of pre-service teachers regarding
their future workplace. Data were collected from 334 students enrolled in
the educational program of the faculty of education at Taiz University. The
instrument of the study was a questionnaire that consisted of 44 items.
According to the findings, respondents who had completed the
administration course had more realistic expectations with respect to some
aspects of school organization. The significant differences between course
completers and non-completers concerned the future role of teachers in the
school system and the role of their superiors. The ramifications of these
findings for the teachers' education program were discussed.

Key words: Expectations, Pre-service teachers, Educational administration course, School
organization

Introduction

The expectations that people form regarding future events usually influence
their future experiences and behaviors. Research has found that a person perception
and expectation play an important role in the development of his/her career
(Bandura, 1997). The field of teaching represents an appropriate example of a
profession associated with the formation of noticeable personal expectations prior to
labor market entry. Pre-service teachers usually form expectations during the period
of their studies regarding their future occupation. When the expected outcomes
correspond with the actual ones, job satisfaction will be occurred (Cranny et al.,
1992). In contrast, if there is a difference between their expectations and the realities
of the workplace, dissatisfaction is likely to occur. According to Murmane et al.
(1991), job dissatisfaction represents the main reason for the high attrition rate
among newly appointed teachers in several countries.

A common conceptualization of job satisfaction is mainly based on the idea
of discrepancy. Accordingly, job satisfaction is the difference between the
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expectations of employees and the actual outcome received. Therefore,
dissatisfaction will occur when individuals receive less than what they expected to
get (Berry, 1997). Many researchers have used the concept of discrepancy in an
attempt to provide a reasonable definition of job satisfaction (Holland, 1973).
According to the Smith et al. (1969) discrepancy model of job satisfaction is
considered the result of a comparison between the work-related motives of
employees and the incentives offered by the organization. Thereupon, when people
overestimate the incentives associated with their future occupations, they confront
feelings of dissonance and anxiety following entry into the chosen profession.
Several studies have reported this to be the case for pre-service teachers who often
form unrealistic expectations of the school environment during their training
((Johnston, 1994; Labaree, 2000).

Most of the studies conducted on new teachers' issues have generally
focused on the areas of teaching and learning without considering the role of
organizational variables (Weiss, 1999). However, surveys of employed leavers from
the teaching profession or dissatisfied teachers have suggested that the main reasons
for dissatisfaction include problems in the areas of school administration such as
leadership and administrative support, school climate and teacher autonomy
(Whitener et al., 1997).

A valuable influence on the expectations that pre-service teachers form in
relation to organizational variables is the nature and content of their training
programs. Therefore, pre-service teachers who are exposed to the weaknesses
associated with the organizational aspects of schools can be expected to have more
realistic views of their future workplace. The inclusion of an educational
administration course into teachers' program modules represents the appropriate way
of introducing pre-service teachers to these weaknesses. The content of this
educational course must comprise both relevant concepts and theories and practical
aspects of school organization and administration in the system. Some studies
suggest that the inclusion of such a course can play an important role in preparing
pre-service teachers for the realities of the workplace leading them to form more
realistic expectations regarding the main aspects of school organization and
administration (Rio, 2005; Bodycott et al, 2001). In addition, Meister (2000)
confirms that providing pre-service teachers through the period of their training with
the school system-related information can aim to enhance their understanding of
actual conditions at the school unit. The author also assumes that pre-service
teachers need an opportunity to explore the whole school system prior to their entry
into labor market. Therefore, the completion of an educational administration course
can provide pre-service teachers with an understanding of the organizational
limitations that characterize schools and educational systems.

The present study examines the impact of the completion of the educational
administration course mentioned above on the expectations of pre-service teachers
regarding school organization. In particular, the study compares the extent to which
these expectations differ among pre-service teachers who have completed (course
completers) and pre-service teachers who have not completed this course (non-
completers). In this context, it is hypothesized that the expectations of pre-service
teachers with respect to school organization will partly determine their future job
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satisfaction and professional commitment. Thus, any significant differences between
the two groups of students will indicate that the educational administration course
has an important role in the professional development of teachers. If this course
proves to have a positive role in the preparation of students for the future
occupation, it is thus considered necessary to measure pre-service teachers'
expectations prior to their entry into the labor market and relate these expectations to
the completion of a course in educational administration.

Background

The Faculty of Education at Taiz University was established in the early
1980s. Approximately, two thousands of secondary school leavers enter the faculty
each year (The Central Department of Statistics, 2005). The program of study for
both primary and secondary school teachers offered by the faculty is divided into the
following areas: (1) pedagogical sciences and psychology; (2) teaching
methodology; and (3) specialization (mathematics, science, languages, etc.). Within
each area, the student is required to complete a number of courses in order to be
eligible for graduation. All the courses that are included in the program of study are
requirements (there are no elective courses).

The course "educational administration" is a three-credit course, which is
classified under the first area. As regards the content of the educational
administration course, it covers both the theoretical aspects of school organization
and administration, and their relevance to current practice in the educational system
of Yemen. The theoretical aspects include organizational theory, leadership, school
climate, motivation, and job satisfaction. The practical part of the course involves an
overview of the educational system of Yemen (structure, hierarchy, roles, job
descriptions, duties and responsibilities, work conditions and incentives, and
limitations). Therefore, students who complete the course can be considered to be
more familiar with the realities of the workplace.

Objectives

The objectives of the study were to: (1) investigate the effect of an educational
administration course on the expectations of pre-service teachers, and (2) determine
the school organization and administration items that course completers and non-
completers differ on.

Significance of the study

The findings of the present study can serve as the means to evaluate the
contribution of the specific course in the overall educational experience of the
student. The effect of undergraduate courses on the professional expectations of
students is a largely unexplored research topic. Research in this area can help
universities determine the importance that should be assigned to individual courses
in their study program.

Research questions
1. Does the completion of the educational administration course meet the
expectations of pre-service teachers?
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2. Is there a difference in satisfaction ratings between course completers and non-
completers?

3. What items of school organization and administration do course completers and
non-completers differ on?

Method and procedure

The sample was purposely intended to include mainly third and fourth year
students because the educational administration course is offered to students after
the completion of their third year of studies. A total of 334 students were randomly
selected from third and fourth year students. Of these students, 168 have completed
the course (fourth year students) and 166 have not (third year students). Given that
sample size were greater than 30—which sample size is often mentioned as a
suitable minimum, as normal distribution is approached with such sample size
(Sproull, 1995)—these were appropriate numbers.

The instrument used to gathered the primary data for the study was a
questionnaire. In the questionnaire, respondents were asked to provide information
on individual background characteristics such as the year of study, age, and gender.
They also completed a 44-item self-report instrument used to measure the expected
degree of satisfaction associated with several aspects of school organization and
administration. Respondents were asked to rate the extent of their expected
satisfaction with each item using the following scale: 1 = no satisfaction; 2 = low
level of satisfaction; 3 = average level of satisfaction; 4 = high level of satisfaction;
and 5 = extremely high level of satisfaction.

Questionnaires were distributed to the participations in the academic year
2005/2006. Students in the third year were administrated the questionnaires in week
15 of first semester, 2006. At the meantime, fourth year students completed the
questionnaires in the week 16 of first semester, 2006 (the last teaching session).
Different statistical procedures were employed to analyze the data. First, principal
components factor analysis was employed to group the 44 items into factors. The
varimax rotation method was used to rotate the factors in order to have a new
simplified data set, which captured the underlying dimensions of the original
variables. Thus, through factor analysis, the original items included in the
questionnaire were grouped to represent the main categories of organizational
variables rated by respondents. Second, multivariate analysis of variance
(MANOVA) was used to determine whether course completers and non-completers
differed in the mean scores of each factor. If the MANOVA identified significant
differences between the two groups of students, t-tests were run to find out the
particular items in which the two groups differed.

Results

The sample contained mainly fourth year (50.30%) and third year (49.70 %)
students, and the representation of male and female students was respectively:
41.62%, 58.38%.
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The organizational factors

The results of factor analysis are shown in Table 1, which provides the
items included in each factor along with their loadings. The extracted factors
accounted for 60 percent of the variance. The alpha coefficients of internal reliability
ranged from 0.73 to 0.87. Specifically, the following coefficients were estimated for
Factors 1-6 respectively: 0.87, 0.84, 0.77, 0.73, 0.73, 0.75. The interpretation of each
factor based on the items included in it is given below.

Table 1: Variables included in each factor and factor loadings

Factors Variables Loadings

1. School climate Communication among teachers 0.80
Communication with principal 0.77
Respect of one's abilities by colleagues 0.73
Respect of one's opinions by colleagues 0.70
Equal treatment of teachers by the 0.68
headmaster 0.67
Co-operation among teachers 0.62
Teachers' enthusiasm for their work 0.59
Assistance from colleagues 0.55
Principal/teacher co-operation 0.52
Teacher/student interaction 0.48
Communication with parents 0.47
Human relations 0.45
General school climate

2. School organization Introduction of innovations 0.76
Evaluation of school work 0.73
Autonomy of school unit 0.72
School planning 0.56
Serving of community 0.52
Maintenance of social values 0.51
Co-ordination of school activities 0.49
Adoption with local environment 0.46
General school organization 0.44

3. Teacher incentives Payment 0.73
Possibilities for promotion 0.61
Possibilities for in-service training 0.60
Recognition of one's work by superiors 0.58
Working conditions (other than 0.56
payment) 0.51
Teachers' room for initiative 0.25
Work content

4. Teacher evaluation Inspector's abilities in control and 0.85
supervision 0.82

Principal's abilities in teacher evaluation 0.76
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Treatment of teachers by superiors 0.60
Principal's abilities in control and 0.56
supervision
Communication with inspector

5. Principal's role Principal's initiative for school 0.61
improvement 0.58
Principal's leadership ability 0.56
Principal's level of education 0.53
School administration by principal 0.52
Principal's administrative experience

6. Teacher's role Teachers' participation in decision 0.67
making 0.59
Teachers' work effectiveness 0.56
Teachers' participation in studying 0.53
content
Teachers' participation in school
administration

The first factor (school climate) is the largest, consisting of thirteen items.
These items referred to the quality of school climate. Five of the 13 items concerned
communication (with other teachers, principal, and parents) and co-operation (with
principal, and other teachers). Two items concerned the respect of the teachers'
abilities and opinions by their colleagues. Two general item were also included,
namely, human relations, and general school climate. The remaining items
concerned the interaction between teachers and students, the equal treatment of
teachers by the principal, the teachers' enthusiasm for their work, and the assistance
teachers received from colleagues.

The second factor named school organization included nine items that
concerned the general organization and administration of the school unit. As shown
in table 1, the highest loadings were recorded for three items that concerned the
school ability to take on initiatives for improvement (introduction of innovations,
evaluation of school work, and autonomy of school unit). The remaining items
(school planning, serving of community, maintenance of social values, co-ordination
of school activities, adoption with local environment, and general school
organization) had comparatively lower loadings, ranging from 0.56 to 0.44.

The third factor (teacher incentives) included seven items that related to the
incentives and work conditions of teaching as a profession. Six of these items
(payment, possibilities for promotion, possibilities for in-service training,
recognition of one's work by superiors, working conditions, and teachers' room for
initiative had loadings above 0.50. The final item (work content) had a low rating of
loading, which is 0.25.

The fourth factor (teacher evaluation) included five items concerned the
abilities of inspectors and principals in evaluating teachers. One of these items
concerned the treatment of teachers by principals and inspectors. Two items
concerned the principal's abilities in evaluating teaching staff and the principal's
abilities in control and supervision. The inspector’s abilities in control and
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supervision were also included as was communication with the inspector. As shown
in table 1, two of the items (principal's abilities in control and supervision, and
communication with the inspector had comparatively lower loadings, ranging from
0.60 to 0.56.

The fifth factor was termed principal's role. This factor included five
principal-related items. These items were grouped together, namely, the principal's
initiative for school improvement, principal's leadership ability, principal's level of
education, principal's administration of the school, and principal's administrative
experiences. As seen in table 1, the highest recorded loading for this factor is 0.61,
which is not so high.

The final factor referred to the teacher's role in the educational system. This
factor consists of four items. Three of these items concerned teachers' participations
in decision making, content to be taught, and school administration. The remaining
item concerned teachers' work effectiveness.

The ratings of respondents based on the completion of the course

The extracted factors were used as the basis for a comparison of the
satisfaction ratings of students who had completed the educational administration
course and students who had not. In this framework, the data were subjected to
multiple analysis of variance, in which the extracted factors served as dependent
variables and the student's status with respect to the completion of the course
(completion versus non-completion) served as the independent variable. The
comparisons were based on factor scores that represented the mean scores of each
respondent on each factor. The findings of multiple analysis of variance pointed to
significant differences between completers and non-completers. Table 2 presents the
means and standard deviations of the two groups of students on each factor, and the
results of MANOVA.
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Table 2: Means and standard deviations of the scores of respondents on each factor,
and the results of MANOVA

Factors Groups Mean SD F p

School climate CcC 3.14 1.14 3.34 0.069
NC 3.38 1.11

School organization CcC 3.43 0.69 1.53 0.218
NC 3.57 0.71

Teacher incentives CcC 3.32 0.68 6.03 0.021
NC 3.72 0.81

Teacher evaluation CcC 3.45 0.78 5.71 0.017
NC 3.56 0.99

Principal's role CcC 3.62 0.78 2.26 0.134
NC 3.81 0.85

Teacher's role CcC 3.46 1.25 5.67 0.018
NC 3.87 1.13

note: CC = course completers (n = 168), NC = non-completers (n = 166)

As shown in the table, the expected satisfaction ratings of course
completers and non-completers differed significantly on three factors (teacher
incentives, teacher evaluation, and teacher's role). In the three cases, the ratings of
non-completers were significantly higher than those of course completers. High
ratings were also recorded for non-completers in all factors. To investigate the
significant differences between the two groups of students, independent t-tests were
conducted on the responses of completers and non-completers on the items included
in the three factors mentioned above (teacher incentives, teacher evaluation, and
teacher's role). Accordingly, it was necessary to isolate the factor items responsible
for this difference. Table 3 presents the results of this analysis, through the mean
scores of completers and non-completers on the three factors (teacher incentives,
teacher evaluation, and teacher's role), the relevant t-values, and the level of
significance.

Regarding the first factor (teacher incentives), the two groups of
respondents differed significantly on one item, namely, recognition of one's work by
superiors. The course completers expected to be less satisfied with the role of
superiors in recognizing their work. In the case of the second factor (teacher
evaluation), the significant differences were founded in four of its five items. These
items were: inspector's abilities in control and supervision, principal's abilities in
teacher evaluation, principal's abilities in control and supervision, and
communication with inspectors. In agreement with the general tendency, completers
expected to be less satisfied than non-completers with the abilities of both their
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principals and inspectors in teacher evaluation, control and supervision. Completers
also expected less of their inspectors in the area of communication. Finally, with
respect to the third factor (teacher 's role), the two groups of students significantly
differed on two items, namely, teachers' participation in decision making, and
teachers' participation in school administration.

Table 3:Means for completers and non-completers of the course, F values and
significance levels

Categories Items Mean
CC F p
NC
Teacher Payment 332 361 123 0.235
incentives Possibilities for promotion 356 382 154 0.385
Possibilities for in-service training 337  3.65 1.09 0.209
Recognition of one's work by 3.33 3.89 8.00 0.006
superiors
Working conditions (other than 346 3.61 0.55 0457
payment)
Teachers' room for initiative 375 3.82 0.78  0.567
Work content 3.14 347 191 0.241
Teacher Inspector's abilities in controland  2.98 3.74 13.96 0.000
evaluation supervision
Principal's abilities in control and ~ 3.35 3.92 10.00 0.002
supervision
Principal's abilities in teacher 3.14 3.87 998 0.002
evaluation

Treatment of teachers by superiors 3.57 3.87 0.067 0.775
Communication with inspector 298 3.61 18.84 0.000

Teacher'srole ~ Teachers' participation in decision 3.23 3.63 7.68  0.006

making
Teachers' work effectiveness 347 388 0.14 0.711
Teachers' participation in 3.58 3.74 0.094 0.745

studying content
Teachers' participation in school 292 334 1199 0.001
administration

In general, the findings of this study suggest that the educational
administration course completed by approximately half the sample had an impact on
the expectations of pre-service teachers regarding the organization of their future
workplace. The comparison of the mean scores of the two groups indicated that
course completers had less optimistic outlook of two areas directly related to their
role and function at the school. They expected to face problems, especially in
relation to their participation in school administration, and the recognition and
evaluation of their work. At the meantime, completers questioned the abilities of
their principals and inspectors to effectively supervise and evaluate their work. It is
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noteworthy that completers and non-completers differed significantly in three of the
four inspector-related items in the questionnaire. Consequently, the completion of
the course appears to be associated with a less enthusiastic view of the ability of
school inspectors to successfully carry out their evaluation role.

Conclusions and implications

The present study has examined the extent to which the expectations of pre-
service teachers regarding school organization differed among completers and non-
completers of an educational administration course. The findings suggest that pre-
service teachers who complete the educational administration course offered in the
faculty of education at Taiz University are more likely to expect problems in certain
aspects of school organization. Thus, the course appears to be associated with a
more reserved, less enthusiastic assessment of their future workplace. The
examination of the pre-service teachers commonly leads to an awareness of the main
limitations that relate to the administration of schools. For instance, the fact that
completers of the course expect to be less satisfied in relation to the future
evaluation of their work can be attributed to the discussion of research work in the
course which points to dissatisfaction among Yemeni in-service teachers in the areas
of personnel evaluation and promotion. The recognition of possible problem areas in
relation to school administration can help course completers avoid a real work shock
after their entry into teaching. Pre-service teachers who form realistic expectations
with respect to their future workplace are less likely to suffer from anxiety and
frustration due to a discrepancy between initial expectations and the actual
conditions at the school unit.

The findings of the study suggest that pre-service teachers who do not
complete the educational administration course can be expected to face a
discrepancy effect to a greater extent than those who are exposed to the course
materials. This has important implications for the career development and future job
satisfaction of non-completers. A major workplace disappointment in the first few
years of employment can introduce uncertainty and anxiety in the lives of new
teachers as they struggle to come to terms with a reality they had not previously
anticipated or expected. In fact, the difficulties associated with the experience of
initial dissonance or discrepancy may have an impact that extends beyond the first
years of employment. An early incidence of dissonance may result in the adoption of
a negative stance throughout individuals' career as they learn to expect similar
disappointments in the future. It is thus important for educational planners and
policy makers to design and implement measures that can influence teacher
expectations of school organizational variables in an attempt to avoid any major
discrepancies between these expectations and the realities of the workplace.

One measure suggested by the present findings is that the educational
administration course must include both the relevant theory and its translation into
practice in the schools of Yemen. Such a course can be used to prepare students for
the realities of the workplace leading them to form more realistic expectations with
respect to the main aspects of school organization and administration.
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A second measure that can be used in the effort to better prepare teachers
for the workplace is the improvement of the practicum in the teacher preparation
program. At present, the practical experience module offered to students in the final
year of their studies focuses on preparing them for the teaching and learning aspects
of their careers. This module may allow them to gain significant classroom
experience but fails to address the organizational aspects of their work. Therefore,
the practicum should be modified to allow for greater contact between pre-service
teachers and principals, and pre-service teachers and inspectors. Moreover, more
frequent interaction between groups of pre-service and in-service teachers would
also be helpful by enabling the former to acquire information on the experiences of
the latter in relation to school administration.
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